No. 21 


HOUSE OF REPRESENTATIVES. | DOCUMENT 


A CONGRESS, 
\ 2d Session. V DN 


| 


DEPARTMENT OF THE INTERIOR 
UNITED STATES GEOLOGICAL SURVEY 


MINERAL RESOURCES 


OF THE 


UNITED STATES 


CALENDAR YEAR 


1905 


DAVID T. DAY 
Cuter or Division or MINING AND MINERAL RESOURCES 


WASHINGTON 
GOVERNMENT PRINTING OFFICE 


1906 


e Ó—— O — AM 


r Tume w y| A 


CONTENTS, 


Page. 

IIS HO Sos rel ial ot a A ah eee eng ee ee a oe Pte SN 9 

AS ENERO RUMORES ERI ENCIMA -13 
Mineral products of the United States in 1904 and 1905.5 2.22 22. 23 
Value, by States, of mineral products in 1905, by Win, Taylor Thom- 42 

METALS. 

Iron ores. by John Birkinbine. ........- EPOR ORO IEEE ee ee 53 
Přodúctiol sas a ta aia dd ic a 93 
Lake Superior region -2-22-2222 eee usce soe aT 
Iron-ore industry of the various States in 1905 _-------------------- 08 
ACT) AA suolo lucc cdd node ntt Lu Ici uL ete i 81 
CUE AA AA AE A AN IAS E RES SNO 

Manganese ores, by John Birkinbine--------------------------------—- NY 
DPIOOHCEIOIL A e uci eue ue ddr arc A AE ST 
n OS cc ate i Sees ct eA U—H(— 05 
Production in foreign countries o ooo 97 

Gold and silver, by Waldemar Lindgren and otbers--------------------- 113 
Production in the United States; by Waldemar Lindgren------------ 113 
Alaska, by Alfred H. Doo RS o rd ist 127 
Arizona by Ve E CIR OS o a 134 
Californias by Charles G. Yale------------------------------------ 162 
Colorado, by Waldemar Lindgren -------------------------------- 185 
Idaho. by V. C. Heikes- outils eee 214 
Montana, by: Alexander N. Winchell -.-.----------------------- 212 
Nevada, by Charles G. Yale... coccion 259 

| New Mexico, by Waldemar Lindgren ---------------------------- 275 
Oregon. by Charles G. Yale. --------------------------- 2S ft 
South Dakota, by Waldemar Lindgren -------------------------—- 203 
Southern Appalachian States, by Waldemar Lindgren-------------- 297 

SPAY ere ee eh ee le ee eae 299 

! OO oi ete sett a ce NL AU e M LIS EU A te ee 200 
Marviand Loi ee eh Oe le a s ML eA or ae ee E 200 

North- ACPO E ie i a oe ole Shes 300 

South Catolica css oe LT EI ee a dais 202 
Tennessee MAA hnc Pei E acri. acis c A Ni METER 205 

Texas, by Waldemar Lindgren. 22 2222 ~~~ cocoa 204 
tah De eC TCC es se ee ee ee ee on ee ee 305 
Washington. by Charles G. Yale------- 2-2- "cS 33 
Wyoming. by Waldemar Lindgren-------------.------------------ aM 

Copper, by Charles Kirchhoff... --. o eee eee ee 343 
General trade conditions 2 ©). ile ee 222222222 a 

| Production e. bs ar t e MT E FS RASEN 545 
[mports and CXDPOTUS a mur e het a e a er opere D d: 


3 


4 | CONTENTS. 


Page. 
Lead, by Charles Kirchhoff -----------------------------------------— 363 
Production causes be ee ee ee a ee mL 363 
Zine. by Charles KIrchnholb..— naL ee ee eee oes 311 
Prodüuetlol eosdem ICE ee es eei eir a EE ie 311 
The ziie MNCS irc a mutat ecl flu aet ce 313 
CONSUMPTION: nota de oe ias a Llc t LL E 379 
Zine and lead ores, by H. Foster Bain-------------------------------—- 319 
¡NI since ncn ue Len DLE M UEM LL E eC Ete 380 
Mississippi Valley 2222 2 222 LaL 2222 LL222l2222222222222222222222-2-- 381 
Rocky Mountain regione ----------------------------------------—- 385 
Quicksilver, by F. W. Horton... --_-._--_____-____-_---_---------- +--+ 393 
Producto neu eco LL Dc Chr A Ln P A mM M A E 203 
Steel-hardening metals, by Joseph Hyde Pratt. -_.----- A ee ete 405 
Nickel and COMME oe ee eee Ne Be phe oe eee ei tie M 407 
RA ah ie E ce eh RN eee A tee 400 
dg nii Mee RR Tr 410 
Sources of SUDDEN sa Ss Enti te scm sim t Ed ep tt 410 
A edic OR matis LI M A i cm a) teem ae 410 
Sources DEUDA ee 410 
QCCUTTENCÉS Eno co ect baan r d i oe A EE EE E ec, 411 
MOIS DUGIWEUE inci neut th ds le al a RE A ELE Le A ELE 412 
Vanadium and Uranus 413 
STR DEO oue A x a EE Sh MeL t D a 414 
Production of steel-hardening metals---------------------------—--— 414 
PMA DES ON TOTO ne dne uer ie ae ee eet tS 423 
Occurrence ..... mU EE O Lae S TERE er NS 411 
Methods of extraction 27 
Physical Properties is 430 
Brief Dibllograpliy 4222s iS eoe tole Set cee iia 133 
Antimony, by C. €, Sebnatterbeck----------------------------------- 435 
Bismuth, by C. C. Sclinatterbeck2 2222222222222 22.22 coco income ditis 441 
AIDA AA A LL LE 445 
FUELS 
Coal. by Edward W. Parker------- uasa nien c UE T 453 
Tests of coals and lignits << —————E 454 
Production -------------- a EE OAE AA 455 
Coal fields of the United States. 22222222222 LLL eee 115 
Coal in the Philippine Islands ooo ATT 
Labot SSUES UO T" 485 
Coal mined Dy machiness 2. coast rs a eus 304 
Coal-mining accidente. 22.05.0522 concer aaa ta 499 
IUSSI locu LEE Lic tue er A hs oe yee a 503 
Consolidations in Nooo tuerto cocum 505 
Shipments by railroads- ---------- to f EE dt 506 
World's production of coal 22-22-22-42 213 
a c Nanni do cede TH". 21060 
Production by States__..-....----.-2-.-22- ee ooo l22222222 540 
Coke, by Edward W. Parker o o oo pde do net to 115 
Production. 2200 dosis iento la a ii 116 
Coke making in by-product ovens; 2. 22. ccoo ooo 134 


Production DC tte sl cia casa cl 738 


CONTENTS. 


Gas, coke, tar, and ammonia at gas works and in retort coke ovens, by 
Edward, Wo: Parker: scr pe ht ee al ss 
Production--of. Pics ii a eh eel a ses 
Cikand:ava ter pasos Se SC a a cM robo 
Production of Goke@. o.24.220¢.602 2552.0 ie ube So Se eee este ee 
Production of coal tar ooo pt dul de 
Water-gas: Mili eI iue ut eut 
Production of ammonia---------------------------------------——- 
Aggregate production and value---------------------------------—- 
DTC CS) 2 ni EH Sic eiui m T E Le Md EE ern 
Natural gas, by W. T. Griswold -------------------------------------——- 
Productive: areas oro he See ees 

| ask 64 CLIO a o DS ILU d eters Pt SY e Ae ee ee Pee b ES 
Consumption o I ee ee eee eS 
Well record and pipeline report--------------------------------—— 
Composition of natural gas and of manufactured gas--------------- 
Production and uses by States_____~.--_.-.---------------------- 
Canada tu no Aem mince pue ute Se tas EA eL ae E 
Petroleum, by W. T. Griswold...... Pec ee a ae es Se at TEE 
Important features of the year. 2 o o ooo co 
Production. azucar Ud li 
From 1859 to 1905_--.--------------------------------------— 

Oil fields of United States--------------------------------------—- 
Appalachian field... "MET cV eI E AS 
Lima-Indiana and Illinois fields ooo iio o 
Mid-Continent field ooo 

Gulf. Belle o a ite ut ML 


Other Intesa ds rs oe ee em 
¡AE escas SO tA OD eNO cope See eee AL NL M I tei s 
EXDOPÍS a SS 
Prices AA Me. dosis rcd -—  ————— (RR EE 
Foreign countries of the Western Hemisphere-------- ooo 

Eastern Hemisphere___.......--_-----.----_----------------- 


World's production of petroleum from 1902 to 1905----------------- 


STRUCTURAL MATERIALS. 

Cement : 
Advance in cement technology, by Edwin C. Eckel.................- 
Statistics of cement industry, by L. L. Kimball__ ..... 
Portland :cement. 2.22 e a A Ls 
Natural cement... ooo eS ec NET RC 
Puzzolan cemento. ooo coco i eee 
Imports and exports... 2. 2. 2 2L LL LLL LLL o 
Foreign countries______..__.......--____--_-__._----_---.---- 
Clay-working industries, by Jefferson Middłeton---------------------—- 
Building operations... 22. 2 LL 2L 22. llc coo 222222222222-- 
Production ue comes Ae uou s Bee i ne gd cts A 


Hudson River region_---------------------------------- peca 
FOT A A A 


Trenton, N. J., and East Liverpool, Ohio. ......- AI 


6 CONTENTS. i 


Clay-working industries—Continued. 


Page. 
Clay products in various States ocio coco 078 
DU NEMPE RR OUS 

Lime and sand-lime brick, by Edwin €. Eckel.. 2... 22 ooo 1003 

Sand and gravel, by A. T. Coons. oo ~~ ooo coco 1007 

SIG pepe pens Se ee ee SR ME eL ts A E 1011 
Prices nee E ucc O LIC EDT ME RAE TE RIT, UN 1013 
Slate industry, by States. ooo coco coro 1017 

stone industry, bv A. T. CoOlS ucro woes es oe eo eee 1021 
Productio ur e A ——————Áán"———— 1022 
A MC A UR ER IE 1031 
Sandstone rr RUPEE ae ds 1041 
IS see Sc a nm lt om uod o a De cora a E etes 1001 
T Atiestolle == sia tetas pe ett ne eee Lu LEE EE loss 1056 

Blast-Turuace HU. a ia 1062 
ABRASIVE MATERIALS. 

Abrasive materials, by Joseph Hyde Pratt. ooo 1069 
Bubrstones and millstones 2.222252: coco coco 1011 
Pint -pebbles 22 cd edet IE AA e E. 1013 
COPULATION OTN ouod nsectetur lt et te se 1015 
COSTO a a acces Se LLL LUC a e ELE 1071 
GAO A Ih Lr au CE SE Leder a nO ce, 1077 
PAD DD D sagas dea a a a o a a a 1078 
Infusorial earth and tripoli---------------------2----------—-----—- 1081 
Oilstones, whetstones, ete LLL LS cL LL ee eee eee 1082 
Punic esee ec IN II A et NA A CER 1083 
Artificial abrasives isis o o a bee 1084 

CHEMICAL MATERIALS. 

Arsenious oxide, by C. C. Schnatterbeck l2 2222222 LLL cL L2. eee 1087 

Borax, by Charles G. Yale... enh eu avs rra ie 1001 

Bromine, by Frederick J. II. Merrill... ccoo 1007 

Fluorspar and cryolite, by Edmund Otis Hovey. 222. ooo ooo 1099 

Gypsum and gypsum products, by Edwin €. Bekel 2 2-----------------— 1105 

: Compositor da Eu LU bel coe eee 1105 
Occurrence and origin of deposits_.......--.--._---------_-------- 1106 
O AAA ems See oe ee ae ee oe 1110 
Chemistry of gypsum burning ~~ ~~ -..-._._.------.---------------- 1111 
Commercial classification of plasters ----------------------------- 1112 
DODOS -oae See oe Re aea ea eee ue ci 1113 

l Worlds prodüction ss 72 desto Sate mee sis RU Sechs 1115 

Phosphate rock, by Edmund Otis Tlovey_-.-.-------------------------- 1117 
OCOCUPRONCO sabias Jes re dnt ced dt Ic LCE C e 1117 
PrO(DUCEUL ON co dai eR LUI eL Laus EET 1119 

By States ocio dt RU a E 1120 

OT IN i a RD T ee RS 1125 
Worlds: productio ot oo eee a io 1126 
Salt, by Edmund Otis Vl0ver.<22..25 gas Soe ratita ib 1127 
Spurs aa 11:37 


or cum 


CONTENTS. T 


PIGMENTS. 


Page 
DIC mer lectu e tae A eta uM eA A CE M ee de ae RS 1145 
SERS it Secret os ee E N E 1141 
Ocher; umber, and tenia. S555. tos tt 1148 
Metallic paint and mortar coloso 1150 
Slate ground for pigment- ------------ re MCN E SEMEN EE ERO 1150 
Zinc inte oe iis od ee ti eer iUe get has 1150 
Lead paints and Venetian red. ooo 1151 
MISCELLANEOUS, 
Asbestos, by George Otis Smith. o eee ee 1155 
Asphaltum and bituminous rock, by Edmund Otis Hovey 2.222222 2.2. 1161 
Bauxite and aluminum------------------ rr or 1111 
BUNE oc due A AL E E 1171 
ADUDITILUHTIE 2c eae cig So IA a IDEE eo t 1172 
Black sands, by David T. Day and R. H. Riehards---------------------- 1175 
Electric smelting, by G. Trowell Clevenger 222.2222 eee 1247 
Carbon dioxide, by Myron L. Fuller .._-.------------.---_------------ 1239 
Graphite. by George Otis Smith------------------------------------ 1265 
Lithium minerals, by Edmund Otis Hovey 2 -2-2-2-2 — pacts Seas 1271 
Magnesite. by Charles G. Yale -------------------------------------_- 1273 
Mica, by George Otis Smith. o coco a Becta NUES 1279 
Mineral waters; by Myron L. Fuller ooo 1285 
Mouazite and zircon, by Joseph Hyde Pratt ccoo 1313 
Poit. by Manus To Campbell 2c alioli pet 1319 
Precious stones, by George Frederick Kunz... ---_.--.-----.------------ 1 
Quartz (flint) and feldspar, by Heinrich Ries--.----------------------- 1359 
Tale and soapstone, by Joseph Hyde Pratt --_---- i4 dsuswlosxsebecse. Tabl 
Timber used in the mines of the United States in 1905, by R. S. Kellogg. 13690 
non a eo ee ee ess e A ee ee ee ene eee - 1371 
Fic. 1. Graphic illustration showing development of cement. industry 
A IA Mei 2 are LM. 941 


= = A A i lr ene ` n : " 


MINERAL RESOURCES OF THE UNITED STATES, 1905. 


Davip T. Dav, Chief of Division. 


INTRODUCTION. 


The arrangement and scope of this volume are practically the same as in the 
twenty-one preceding reports of the series Mineral Resources of the United States. 
Each report records the development of the mineral industries of the United States 
since the time covered by the preceding number of the series; the reports should 
therefore be consulted (together. Every chapter in this report is a census of the 
productive features of the industry under discussion. The statistics of the imports 
and exports of minerals, which form an essential part of the volume, are obtained 
through the courtesy of the Chief of the Bureau of Statistics, Department of Com- 
merce and Labor. 

As heretofore, the publication ‘of this volume has been anticipated to a great 
extent by the issue in advance, in pamphlet form, of the several chapters which 
compose it, including a summary which gives in condensed form the statistical 
information recorded in this report. 


ACKNOWLEDGMENTS. 


Except as noted above, and in a few isolated instances where some other well- 
established agency already exists by which the statistics are collected accurately, the 
figures are obtained directly from the producers, and it is impossible to acknowledge 
here, otherwise than by brief mention, the invaluable assistance which has been 
freely rendered by them and by the voluntary contributions of many local experta. 
The names of the statistical experts who, acting under the authority of the United 
States, have collected statistics from the producers are given at the heads of the 
special chapters. The technical press, besides affording much information concern- 
ing new mining enterprises, has been largely drawn upon for prices, market reports, 
and new technical processes. 


EXPERT CONTRIBUTORS OF CHAPTERS. 


This series of reports was begun in 1883. Its object then, as now, was to present 
astatement of the known mineral resources of the United States and a statistical 
statement of the production of these materials and the uses to which they were 
applied. The Government's official information in regard to the production of vari- 
ous mineral substances had been limited to the statement in the census reports and 
to occasional fragmentary studies of especial mineral products. In order to bring 
together in the course of one year an estimate of all of the mineral products of the 
United States, the cooperation was invoked of those who were recognized as the best 
experts for each of the mineral industries, and the compilation of the report on each 
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topic was left to such an expert with entire responsibility for the subject treated and 
under an appointment as special agent with authority to conduct correspondence in 
this regard and to accept confidential information in the name of the United States 
Government. There was thus brought together a corps of experts whose ex perience 
in the subject assigned to each, supplemented rapidly by the great volume of corre- 
spondence with the principal elements of the mineral trades, gavea standard of accu- 
racy and completeness to the reports published in the Mineral Resources which 
could not have been secured by any other means except by long training of such 
experts as the Survey might have chosen to develop in its own corps. At that time 
the study of economic geology in the United States Geological Survey was greatly 
limited by insuflicient appropriations from Congress and by the fact that the training 
possible for an economic geologist in the leading colleges and in the Geological Sur- 
vey itself was not suflicient to secure an efficient corps of trained men for studying in 
any comprehensive way the mineral deposits of the entire country. 

The wisdom of the system adopted for the preparation of the reports on mineral 
resources has been amply proved by the regard in which the reports of the specialista 
are held. In most cases this work was entered upon by the experts without the 
possibility of obtaining any such compensation as they would have demanded for 
private reports. In general, their services have been given practically for an hono- 
rarium sufficient only to cover the clerical aid which they were obliged to hire. It 
is a significant and gratifying fact that many of those whose work has always been 
of greatest value in effecting a high standard for the Mineral Resources of the United 
States have remained in charge of their various assignments for more than twenty 
years—indeed, from the beginning of the series until the present time, and that the 
work of others was terminated only by death. 

First to respond to the request for cooperation in this work was Mr. Charles 
Kirchhoff, of New York City, then editor of the Engineering and Mining Journal, 
now editor of the Iron Age. In 1882 Mr. Kirchhoff assumed the responsibility for 
an annual statement of the production of copper, lead, and zinc. He has continued 
that work annually for twenty-three years, including the preparation of the reports 
for the present volume. "These reports, more than any others, have been typical of 
the scope which the Mineral Resources has einbraced; they have shown the 
resources of the United States in copper, lead, and zine, in so far as developed, and 
have dealt with the trade in these products. The unfailing patience with which Mr. 
Kirchhoff has met the requests from the Government, year after year, to continue 
the preparation of these reports, with the attendant necessity for untiring vigilance 
in keeping a grasp on all the ramitications of the industries for which he has been 
responsible, has constituted a monumental piece of scientific endeavor for the Gov- 
ernment service. For this he has had no reward other than the credit for his 
successful results. For years Mr. Kirchhoff has called attention to the sacrifice of 
time and energy which it has been necessary for him to make in his necesaarilv active 
life as editor of the Iron Age, and each year has been induced to continue his work 
until a system could be developed by which members of the Geological Survey corps 
could acquire the necessary familiarity with the work to carry it on within the 
organization itself. 

Scarcely less deserving of acknowledgment for his untiring patience and keen per- 
ception in the work intrusted to his care have been the services of Mr. George F. 
Kunz who, since the inception of this report, has prepared each year an essay on the 
precious stones of the United States. The irregular character of the production of 
these gems, the fact that in many cases they are by-products of other branches of 
mining, and the natural desire on the part of many of the producers to conceal the 
sources from which their gems were obtained, has led to a kind of difficulty in col- 
lecting statistics which other statisticians can scarcely appreciate. No one but Mr. 
Kunz has ever prepared a statement of the gem production of the United States, 
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Of those who up to the present volume have prepared a report for every year since 
the beginning of this work is the veteran statistician, Mr. James M. Swank, secretary 
of the American Iron and Steel Association, who has given strength to the work not 
onlv by his admirable reports and his reputation for exactness but by the wise counsel 
which he has frequently lent to the planning of chapters other than his own. 

As is well known to our readers, Mr. Joseph D. Weeks contributed continuously 
on the statistics of coke, petroleum, natural gas, and other subjecta from the begin- 
ning until the time of his death. 

Another constant contributor who has furnished information concerning the entire 
Pacific slope of the United States not only for reports compiled by hiinself but as 
contributions to the essays of others is Mr. Charles G. Yale. When this series began, 
Mr. Yale was editor of the Mining and Scientific Press; he has been a representative 
of the Geological Survey continuously since 1882, and has now become a permanent 
officer of the organization. 

The statistics of iron ore production were intrusted to Mr. John Birkinbine, engi- 
neer, of Philadelphia, in 1889. Although Mr. Birkinbine did not begin the collection 
of these statistics contemporaneously with the series, he nevertheless began a work 
that was new, inasmuch as prior to 1889 no complete annual canvass of the iron ores 
of the United States had been attempted. Mr. Birkinbine's position in the mining 
profession, his knowledge of the charcoal-iron workers, and his reputation as a blast- 
furnace expert gave much strength to the series. His work, without other compen- 
sation than for necessary clerical aid, has continued uninterruptedly until the present 
time, and this in spite of the sacrifice of time and of the increasing labor involved in 
keeping track of the enormous growth of the iron-ore industry. 

As the possibilities developed, the series has extended more and more into the 
conditions of occurrence of various of the less-known minerals, such as corundum 
and mica, which brought to the work Dr. Joseph Hyde Pratt, State mineralogist of 
North Carolina, and an acknowledged expert, especially in abrasives. His reports on 
these subjects have covered the entire field from the occurrence of the minerals in 
the ground and their associations through to the uses which give the products their 
value in the trades. The information which he has thus made available has several 
times stretched beyond the limits of this volume into the form of bulletins. Doctor 
Pratt has now become State geologist of North Carolina and is also giving the benefit 
of his familiarity with national mineral resources to the Jamestown Exposition as 
chief of the mining department. 

For vears Mr. F. H. Oliphant has gathered the information as to new petroleum 
fields in the United States, and has prepared the report upon petroleum from statis- 
tics gathered by the Survey through Miss Belle Hill, of the Pittsburg office. 

The intention here is to refer only to those experts who have continued for a 
greater or less period with the reports to the present time, and these include also 
such valued contributors as Dr. Heinrich Ries, Dr. Edmund Otis Hovey, Dr. F. J. H. 
Merrill, and others. It is the monumental work of these coworkers in building and, 
what is more difficult. in maintaining this series which is here acknowledged with ' 
great appreciation from the Survey, with much personal gratitude from the compiler : 
in charge, and with sincere regret at the breaking of the ties of a score of years of 
joint endeavor. The labor of taking up this work among the staff of capable eco- 
nomic geologists in the Survey involves formidable difficulty. But just as the coal 
statistics begun by Messrs. Saward, Ashburner, Jones, and Ruley have been suc- 
cessfully developed in the Survey by Mr. E. W. Parker, so we may expect success 
for the other subjects, especially since the same loyalty with which our former con- 
tributors have withstood the irksomeness of repeated effort can still besafely counted 
upon, now that the responsibility is removed and is substituted by the pleasure of 
lending a helping hand to the other man. 
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NOTES. 


Statistics of the production of glass sand and sand for molding, building, engine, 
and furnace use, and for other purposes, include the production of gravel for the 
first time in 1905. 

Included in the volume for 1905 is a brief report calling attention to peat in the 
United States and to its great possibilities as a source of fuel, especially in such States 
as Florida, Maine, Massachusetts, Minnesota, and Wisconsin, which have little or no 
coal within their boundaries, but have large deposits of peat that are easily accessible 
to the commercial centers. ; 

Metallic tin was not produced in the United States in 1905, and the output of tin 
ore was insignificant. 

The slate industry has been given a chapter to itself, independent of stone. 

Lime also has been separated from the stone report, and the production of lime 
and of sand-lime brick is published in a separate chapter. 

The production of carbon dioxide, especially at Saratoga Springs, New York, is 
discussed in this volume for the first time in this series of reports. 

In addition to the reports on metallic zinc anal lead, a chapter is given on zinc and 
lead ores. 

The chapter on black sands gives the results thus far obtained of the investigations 
that have been in progress for more than a year at Portland, Oreg., and that will be 
continued at the Jamestown Exposition in Virginia during the spring and summer of 
1907. 

For the first time the statistics of the production aud consumption of water gas in 
this country are given in the chapter on manufactured gas, gas coke, coal tar, and 
ammonia. 


SUMMARY OF THE MINERAL PRODUCTION OF THE UNITED 
STATES IN 1905. 


GENERAL REMARKS, 


The varied character of the units of measurement employed in the mineral 
industry makes it impossible to compare the outputs of the several minerals 
except in the value of the products. The figures given in the following rum- 
mary show a continuation of the activity in the mineral industries of the 
United States noted in 1900, 1901, 1902, and 1903, though the value of the out- 
put for 1904 was almost 9 per cent less than that for 1903. 

In 1905, for the seventh time, the total value of our mineral production ex- 
ceeded the enormous sum of $1,000,000,000. 

The exact figures for 1905 are $1,623.877,120, as compared with $1,360.- 
883,554 in 1904. with $1.491.8*5.341 in 1003, with $1.323.008,071 in 1902, with 
$1.141.072.200 in 1901, with $1,107.020.352 in 1900, and with $1,014.355,705 in 
1899; a gain in 1905 over 1904 of $262.993,566, or 10.33 per cent; a gain in 1905 
over 1903 of $131,991,779, or 8.85 per cent; over 1902 of $300,808,443, or 22.74 
per cent; over 1901 of $481,904.811, or 42.20 per cent; over 1900 of $216,850,168, 
or 46.69 per cent, and a gain in 1905 over 1899 of $609,521.415, or 60.00 per cent. 

As heretofore, iron and coal are the most Important of our mineral products. 
The value of the iron in 1905 was $282,450,000; the value of the coal, $476,- 
756,963. The fuels increased from $584,043,236 In 1904 to $602,477,217 in 1905, 
a gain of $18,433,981, or 3.16 per cent. Anthracite coal showed an increase in 
value of $2,904,980— from $138,974,020 In 1904 to $141,879,000 in 1905. The 
average price of anthracite coal per long ton at the mine was $2.25, as against 
$2.35 in 1904, $2.50 in 1903, $2.35 in 1902, $2.05 in 1901, $1.85 in 1900, and $1.80 
in 1899; and the average price per short ton for bituminous coal] at the mine 
was $1.06, as against $1.10 in 1904, $1.24 in 1903, and $1.12 in 1902. The in- 
crease in value of the bituminous coal output over 1904 was $25,480,962, a com- 
bined increase in value of coal of $32,385,042 in 1905, or 7.3 per cent. 

The gain of $262,993.566 in the total value of our mineral production is due 
to gains in both metallic and nonmetallic products, the metallic products show- 
ing an increase from $501,099,050 in 1904 to $702,453,101 in 1905, a gain of 
$201,353,151, and the nonmetallic products showing an incrense from = $859.- 
385.604 in 1904 to $921,024.019 in 1905, a gain of $61,640.415. To these 
products should be added estimated unspecified products, including molybde- 
num, bismuth, tungsten. and other mineral products, valued at $400,000, making 
the total mineral production for 1905 of $1,623,877,120. 


METALS. 


Tron and stcel.—Twenty States produced pig iron in 1905, as against 20 in 
1904. 22 in 1903, 22 in 1902, 20 in 1901. and 21 in 1900 and in 1899. The total 
production of pig iron in 1905 was 22,902,380 long tons, as against 16,407,033 long 
tons in 1904, 18.000.252 tons in 1903, 17,821.307 tons iu 1902, 15.878,354 tons in 
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1901, 13,789,242 tons in 1900, 13,620,703 tons in 1899, 11,713,934 tons in 1898, and 
9,652,680 tons in 1897, The production of 1905 shows an increase in quantity 
of 6,195,347 long tons, or over 39 per cent, over the production of 1904 and an 
increase in value from $233,025,000 to $382,450,000, amounting to $149,425,000, 
or 64.12 per cent. The average price per long ton of pig iron increased from 
$14.13 in 1904 to $16.63 in 1905. The average prices per long ton in recent 
years have been as follows: 1903, $19.12; 1902, $20.92; 1901, $15.25; 1900, 
$18.85 ; 1899, $18; 1897, $9.85; 1896, $10.47. 

Iron ores.—The production of iron ores in 1905 amounted to 42,526,133 long 
tons, as compared with 27,644,330 loag tons in 1904, with 35,019,308 long tons 
in 1903, and with 35,554,135 long tons in 1902, a gain in 1905 over 1904 of 
14,881,803 long tons, or about 54 per cent. The value at the mines of the ore 
mined in 1905 was $75,165,604, a gain as compared with the 1904 value, 
$43,186,741, of $31,978,863, or 74 per cent. As in the six preceding years, the 
production of iron ores in the Uuited States in 1905 was never equaled by 
that of any other country. 

Manganese ores.—The production of manganese ores decreased from 11,905 
long tons, valued at $116,722, in 1901, to 7,477 long tons, valued at $60,911, in 
1902, and to 2,825 long tons, valued at $25,335, in 1903, and increased to 3,146 
long tons, valued at $20,466, in 1904, and to 4,118 long tons, valued at $30,214, 
in 1905. The average price per ton in 1905 was $8.80. as compared with $9.37 
in 1904, with 58,07 in 1903, with 88.15 in 1902, and with $9.73 in 1901. 

Gold.—The production of gold increased from 3,910,729 ounces, valued at 
$50,855,048, in 1004, to 4,265,142 ounces, valued at $99,180,700, in 1905, an 
increase of 355,013 ounces in quantity and of $7,345,052 in value. 

Silrer.—The production of silver increased in quantity from 55,000,864 
ounces in 1004 to 56,101.600 ounces in 1905, a gain of 101,756 ounces; but it 
increased in commercial value from $32,035,378 in 1904 to $24.221.076 in 1905, 
a gain of $2,186,598. 

Copper.—The production of copper increased from 812,537,267 pounds, valued 
at $105,629,845, in 1904, to 901,907,848 pounds, valued at $159,795,716, in 1905, 
an increase of S89,510,576 pounds in quantity and of $S34,165,871 in value. 

Lead.—The production of lead in 1905 was 302,000 short tons, as against 
301.000 short tons in 1904 and 282.000 short tons in 1903. It was 270,000 short 
tons in 1902, 270,700 short tons in 1901, and 270.824 short tons in 1900. The 

value of the production in 1905 was $28,690,000, as compared with $26,402,000 in 
1904, with $23.520,000 in 1903, with $22,140,000 in 1902, with $23,280.200 in 19001, 
and with $23,561,688 in 1900. 

Zine—The production of zine in 1905 showed an increase in quantity as com- 
pared with 1904, 1903, 1902, and 1901, the production being 203.849 short tons, 
as compared with 186,702 short tons in 1904, with 159.219 short tons in 1903, 
with 156,927 short tons in 1902, with 140,822 short tons in 1901, and with 
123.880 short tons in 1900. The value of the zine production in 1905 was 
$24,054.182, as compared with $18,670,200 in 1904, with 16,717,995 in 1903, with 
$14,625,506 in 1902, with 811.265.560 in 1901, and with $10,654,196 in 1900, 

Bau.rite.—In 1905 the production of bauxite was 48,129 long tons, valued at 
8240.292, as compared with 47,661 long tons, valued at $235,704, in 1904; with 
48,087 long tons, valued at $171.306, in 1902; with 27,522 long tons, valued at 
$120,366, in 1902: and with 18,905 long tons, valued at $79,914, in 1901. 

Aluminum. —The consumption of aluminum during 1905 was 11,547,000 pounds, 
valued at $3,246,300, as compared with 8,600,000 pounds, valued at S2,477.000 
in 1904. 

Quieksilrer.—The production of quicksilver during 1905 amounted to 50,151 
flasks (of 763 avoirdupois pounds net; 75 avoirdupois pounds net after June, 
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1904), as compared with 34.570 flasks in 1904, with 35,620 flasks in 1903, with 
34.291 flasks in 1902, with 29,727 flasks in 1901, and with 28,317 flasks in 1900. 
The value of the quicksilver produced in 1905 was $1,103,120, as compared with 
$1.503,795 in 1904, with $1,544,934 in 1903, with $1,467,848 in 1902, with $1,382.305 
in 1901, and with $1,302,586 in 1900. California reported 24,635 flasks, as com- 
pared with 29,217 flasks in 1904, with 30,526 flasks in 1903, with 28.072 flasks 
in 1902, and with 26,720 flasks in 1901; and Texas reported 4.122 flasks, as 
against 5.336 flasks in 1904, 5,029 flasks in 1903, 5,319 tlasks in 1902, and 2,932 
flasks in 1901. Utah reported 1,050 tlasks in 1905. 

Chromiec iron ore.—California was the only State producing chromite during 
1905, the quantity being 25 long tons, valued at $375, as compared with 123 long 
tons, valued at $1,845, in 1904; with 150 long tons, valued at $2,250, in 1903; 
with 315 long tons, valued at $4,567, in 1902; and with 368 long tons, valued at 
85790, in 1901. 

Molybdenum.—The commercial production of molybdenum in 1905 was in 
excess of the 1904 production, which was 14.5 short tons of concentrates, valued 
at 2.175. The production in 1903 was 795 short tons of concentrates, valued 
at $60.865. The value of molybdenum ores fluctuates very greatly. 

Vickel.— There was no production of metallie nickel reported in 1905, only a 
small quantity of nickel and cobalt ore being reported as sold. Tm 1904 the 
output was 24,000 pounds, as against a production ef 114,200 pounds in 1908, 
of 5,148 pounds in 1902, of 6,700 pounds in 1901, and of 9,715 pounds in 1900. 
The value in 1904 was $11,400, as against $45,900 in 1003, 82.701 in 1902, $38.55 i 
in 1901, and 83.886 in 1900. The imports of nickel in 1905 were valued at 
$1.562.131. as against $1,121,401 in 1904, $1.402,880 in 1903, $1,437,649 in 1902, 
$1,949,620 in 1901, and $1,183,884. in 1900, 

Rutile.—A small production of rutile was reported in 1905, 

Tungsten.—The commercial production of concentrated tungsten ores during 
1905 amounted approximately to 803 short tons, valued at $268,676. as against 
110 short tons, valued at $184,000, in 1904; 202 short tons, valued at 843.659, 
in 1903, and 184 short tons in 1902, of which not more than a few tons were 
sold. In 1901 the production amounted to 179 tons of concentrated ore, valued 
at 327,720, 

Uranium and vanadium.—The production of uranium and vanadium minerals 
in 1905, as reported to the Survey, was valued at $375, as against $10,600 in 
1904. 85.625 in 1903, and $48,125 in 1902. 

Platinum.—The production of platinum from domestic ores in 1905 was SIS 
ounces, Valued at 85,220, as compared with 200 ounces, valued at 84,160 in 1904; 
with 110 ounces, valued at 82,080 in 1903; with Of ounces, valued at $1,814 in 
1:02; with 1.408 ounces, valued at $27.526 in 1901, and with 400 ounces, valued 
at 82,500 in 1900, In December, 1904, the price of ingot platinum at New York 
advanced froin $18.50 to $19.50 per ounce: in April, 1905, it was S20.50; in 
February, 1906. it advanced to $25, and in September, 1906, it was S34 per 
ounce, 

Antimony.—The total quantity of antimony obtained from all sources in 
1005 was 2.240 short tons, as against 3,057 short tons in 1904, and 3,128 short 
tons in 1905. No antimony was obtained from domestic ores during 1005, The 
antimony obtained from the smelting of foreign imported ores in 1905 amounted 
to 493 short tons, valued at $117.42, and the antimony obtained from hard 
lead produced from foreign and domestic lead ores was 2,747 short tons, valued 
at 3558.54, a total production for 1905 of 3,240 short tons, valued at ST05.787, 
as compared with 3.057 short tons, valued at $505,524 in 1004; with 23,128 
short tens, valued at $548,433 in 1002; with 3.561 short tons, valued at 
$654,006 in 1902, and with 2,639 short tons, valued at $039,902 in 1901, 
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Bismuth.—The marketed production of bismuth ore in 1905 was 24.405 
pounds, valued at $4,187; in 1904 It was 5,184 pounds, valued at $314. There 
was no marketed production of bismuth ores in the United States during 1903 
or 1902. Interesting features in the bismuth industry in 1905 were the ship- 
ment of ore from a new deposit in California, the resumption of mining on 
the Ballard property in Colorado, and the reduction of 50 per cent in the price 
of the metal in London from 10s. ($2.43) to 5s. ($1.22) per pound. 

Tin.—There was no production of metalic tin in 1905, and only a small output 
of ore from the placers of Buck Creek, Alaska. 


FUELS. 


Coal.—For the fourth time in the history of the United States the production 
of coal in 1905 reached .a total of over 300,000,000 short tons, showing an 
actual output of 392,919,341 tons of 2,000 pounds, valued at $476,756,963. Of 
this total, the output of anthracite coal amounted to 69,339,152 long tons (equiva- 
lent to 77,659.870 short tons), which, as compared with the production of 
65,318,400 long tons in 1904, was an increase of 4,020,662 long tons, or 6 per cent. 
The value of anthracite coal at the mines in 1905 was $141,879,000, as against 
$138,974,020 in 1904, $152,036,448 in 1903, $76,173,586 In 1902, and $112,504,020 
in 1901. The average value of the marketed anthracite coal sold during the 
year at the mines was $2.25, as against $2.35 per long ton in 1904, the value in 
1903 having been $2.50; in 1902, $2.35; and in 1901, $2.05. 

The output of bituminous coal (which includes semianthracite and all semi- 
bituminous and lignite coals) amounted in 1905 to 315,259,491 short tons, valued 
at $334,877,963, as compared with 278,659,689 short tons, valued at $305,397,001, 
in 1904; with 282,749,348 short tons, valued at $351,687,933, in 1903; with 
260,216,844 short tons, valued at $290,858,483, in 1902, and with 225,828,149 
short tons, valued at $236,422,049, in 1901. The increase in the production of 
bituminous coal in 1205 over 1904 was therefore 36,599,802 short tons in quan- 
tity and $20,480,062 in value. The average price of bituminous coal per ton 
at the mines during 1905 was $1.06, as against $1.10 in 1904 and $1.24 per ton 
in 1903, the highest price recorded by the Survey. 

Cokc.—'The coke production of the United States in 1905, which included the 
output from 3,159 retort or by-product ovens, amounted to 32,231,129 short tons, 
as compared with 23,661,106 short tons in 1904, with 25,274,281 short tons in 
1903, with 25,401,730 short tons in 1902, with 21,795,883 short tons in 1901, and 
with 20,523,348 short tons in 1000. The increase in quantity in 1905 from 1904 
was 8,570,023 short tons, or 36.22 per cent. The total value was $72,476,196, 
as against $46,144,941 in 1904, a gain of $26,331,255, or 57 per cent. The 
average price per ton in 1905 was $2.25, against $1.95 in 1904. The average 
output from the by-product ovens in 1905 was 1,158.8 tons per oven, against an 
average of 365.8 tons per oven from the beehive ovens. 

Gas, coke, tar, and ammonia,—The aggregate value of all the products ob. 
tained from the distillation of coal in gas works and retort ovens in 1905 was 
$50,684,972, as against $51,157,736 in 1904 and $47,830,600 in 1903. 

Natural gas.—The valez of the natural gas produced in 1905 was $41,562,855, 
as compared with $38.496,760 in 1904, with $25,801.860 in 1903, with $30,867,863 
in 1902, with $27,066,077 in 1901, and with $23.698,674 in 1900—a gain of about 
$ per cent in 1905 over 1904. 

Petrolcum.—The total production of crude petroleum in the United States 
in 1905 was 134.717.580 barrels, as against 117.080.960 barrels in 1904, 100,461,337 
barrels in 1903, 88.766.916 barrels in 1902, and 69,389,194 barrels in 1901, an 
inerease of 17,620,020 barrels or 15 per cent over the production of 1904, and 
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of about 34 per cent over that of 1903. The increase in 1904 came from Kan- 
sas and Indian Territory and Oklahoma, Louisiana, Tex4s, California, Kentucky 
and Tennessee, and Illinois, in the order named. In round numbers, the gains in 
1905 over 1904 were as follows: Kansas and Indian Territory and Oklahoma, 
6,395.000 barrels; Louisiana, 5,950,000 barrels; Texas, 5.800.000 barrels; Ken- 
tucky and Tennessee. 219,000 barrels; and Illinois, 181.000 barrels. The largest 
decreases in production in 1905, as compared with 1904, were in Ohio, which 
showed a decrease of about 2,529,000 barrels; West Virginia, 1.066,000 barrels ; 
Pennsylvania, 688,000 barrels; Indiana, 374,000 barrels; and Colorado, 125.000 
barrels. It will be observed that the greatest gains were in the South and West, 
and that, relatively, the Appalachian field lost heavily. The value of crude 
petroleum produced during 1905 was $84,157,399, or an average price of 62.47 
cents per barrel, as against $101,175,455, or 86.41 cents per barrel, in 1904, as 
against $94,694,050, or 94.26 cents per barrel, in 1903, and aguinst $71,178,910, 
or 80.19 cents per barrel, in 1902. 


STRUCTURAL MATERIALS. 


Cement.—The total production of hydraulic cement in the United States in 
1905 was 40,102,308 barrels, valued at $35,931,533, as compared with 31,675,257 
barrels, valued at $26,031,920, in 1904; with 29,899,140 barrels, valued at 
$31,931,341, in 1903; with 25,753,504 barrels, valued at $25,366,380, in 1902; 
with 20,068,737 barrels, valued at $15,786,789, in 1901, and with 17,231,150 bar- 
rels, valued at $13,283,581, in 1900. The Portland cement production in 1905 
was 35,216,812 barrels, valued at $33,245,867, as compared with 26,505,881 bar- 
rels, valued at $23,355,119, in 1904; with 22,342,973 barrels, valued at $27,713,319, 
in 1903; with 17,230,644 barrels, valued at $20,864,078, in 1902; with 12,711,225 
barrels, valued at $12,532,360, In 1901, and with 8,482,020 barrels valued at 
$9,280,525, in 1900—an increase in quantity in 1905 as compared with 1904 of 
8,740,931 barrels and in value of $9,890,748. The production of natural rock 
cement in 1905 was 4,473,019 barrels, valued at $2,413,002, as compared with 
4.866,331 barrels, valued at $2,450,150, in 1904; with 7,030,271 barrels, valued 
at $3,615,520, in 1903; with 8,044,305 barrels, valued at $4,070,030, In 1902; with 
1.084,823 barrels, valued at $3,056,278, in 1901, and with 8,383,510 barrels, 
valued at $3,728,848, in 1900—a decrease in quantity in 1905 of 393,282 barrels 
and in value of $37,008. The production of slag cement in 1905 amounted to 
982,447 barrels, valued at $272,614, as against 303,045 barrels, valued at $226,651, 
in 1904, and 525,896 barrels, valued at $542,502, in 1903. 

Clay products.—The activity in all branches of the clay-working industries 
noted in the reports as true of 1899, 1900, 1901, 1902, and 1903 diminished 
very tlightly during 1904, but increased vigorously in 1905. The value of 
all clay products, as reported to this office in 1905, was $149,697,188, as against 
3131,023,248 in 1904, $131,062.421 in 1903, $122,169,531 in 1902, $110,211,587 
in 1901, and $96,212,345 in 1900. The brick and tile products in 1905 were 
valued at $121,778,294, as against $105,864,978 in 1904, $105,626,369 in 1903, 
$98,042,078 in 1902, $87,747,727 in 1901, and $76,413,775 in 1900. The pot- 
tery products were valued in 1905 at $27,918,894, as against $25,158,270 in 1904, 
$25,436,052 in 1903, $24,127,453 in 1902, $22,463,860 in 1901, and $19,798,570 
in 1900. 

The commerclal production of clay mined and sold in 1905 by those not 
manufacturing the clay themselves was valued at $2,768,006, as against 
$2,320,162 In 1904, $2,594,042 In 1903, $2,061,072 In 1902, $2,576,932 in 1901, 
and $1,840,377 in 1900. 
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Lime.—The production of lime in 1905 was 2,984,100 short tons, valued 
at $10,941,680, as against 2,707,809 short tons, valued at $9,951,456, in 1904. 
The oufput was valúed at $9,255,882 in 1903, at $9,335,618 in 1902, and at 
$8,204,054 in 1901. 

Sand-lime brick.—The production of sand-lime brick in 1905 was valued at 
$972,064, as against $463,128 in 1904, and $155,040 in 1903. 

Slatc.—The production of slate in 1905 was valued at $5,490,207, as against 
$5,617,195 in 1904, $6,256,885 in 1903, $5,696,051 in 1902, and $4,787,525 in 
1901. 

Stone.—The value of all kinds of stone produced in the United States 
during 1905 amounted to $63,798,748, as compared with $58,765,715 in 1904, 
with $57,433,141 in 1903, with $54,798,682 in 1902, with $47,284,183 in 1901, 
and with $36,970,777 in 1900. 

Included under stone is the limestone used for fluxing in blast furnaces, 
whieh in 1905 was 15,387,891 long tons, valued at $7,004,265, as compared 
with 10,657,038 long tons, valued at $4,702,768, in 1904, with 12,029,719 long 
ions, valued at $5,423,732, in 1903, with 12,139,248 long tons, valued at 
$5,211,252, in 1902, and with 8,540,168 long tons, valued at $4,659,836, in 1901, 
the decrease in 1904 being due to idleness of furnaces during the year. 


ABRASIVE MATERIALS 


Alundum or artificial corundum.—'The production of alundum by the Norton 
Emery Wheel Company amounted in 1905 to 3,612,000 pounds, valuea at 
$252,840, an average of 7 cents per pound, as compared with 4,020,000 pounds 
manufactured in 1904. 

Carborundum.—The production of carborundum in 1905 was 5,596,000 pounds, 
as against 7,060,380 pounds in 1904, 4,759,890 pounds in 1903, 3,741,500 pounds 
in 1902, and 3,858,175 pounds in 1901. The value of the carborundum varies 
from 7 to 10 cents a pound. 

Corundum and emery.—The combined production of corundum and emery in 
1905 amounted to 2,126 short tons, valued at $61,464 us against 1,916 short 
tons, valued at $56,985, in 1904; 2,542 short tons, valued at $64,102, in 1903; 
4,251 short tons, valued at $104,605, in 1902, and 4,305 short tons, valued at 
$146,040, in 1901. 

Crushed stecl.—T'he production of crushed steel in 1905 was 612,000 pounds. 
as against 790.000 pounds in 1904, 755,000 pounds in 1903, 735,000 pounds in 
1902, and 690,000 pounds in 1901. 

Crystalline quartz.—In 1905 the production of crystalline quartz included 
under abrasives amounted to 19,039 short tons, valued at $88,118, as against 
31,940 short tons, valued at $74,850, in 1904; 8,938 short tons, valued at $76,908, 
in 1903; 15,104 short tons, valued at $84,335, in 1902, and 14.050 short tons, val- 
ued at $41,500, in 1901. 

Garnct.—The production of abrasive garnet in the United States during 1905 
amounted to 5,050 short tons, valued at $148,095, as against 3,854 short tons, . 
valued at $117,581, in 1904; 3,950 short tons, valued at $132,500, in 1903; 3,926 
short tons, valued at $132,820, in 1902, and 4,444 short tons, valued at $158,100, 
in 1901. 'The average price for the 1905 production is reported as $29.32 
per ton. 

Grindstones.—The total value of all kinds of grindstones produced during 
1905 was $777,606, as against $881,527 in 1904, $121,446 in 1903, $667,431 in 
1902, and $580,708 in 1901. The production of 1904 was the largest on record 
for any year. It should be remembered, however, that the price, which ranged 
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from $15 to $18 per ton, has decreased to from $8 to $11 per ton, and that there- 
fore the tonnage of grindstones used has correspondingly increased within the 
last few years. The price per ton reported for the 1905 product varied from 

5.67 to $16.50. 

Infusorial earth and tripoli.—In 1905 the production of infusorial earth and 
tripoli amounted to 10,977 short tons, valued at $64,637, as against 6,274 short 
tons valued at $44,164, in 1904; 9,219 short tons, valued at $76,273, in 1903; 
5.065 short tons, valued at $53,2-4, in 1902, and 4,020 short tons, valued at 
$52,950, in 1901. | 

Millstones and buhrstones.—The value of the production of millstones and 
buhrstones in 1905 was $37.974, as against $37,338 in 1904, $52,552 in 1903, 

230.808 in 1902, and $57,179 in 1901. From 1886 to 1394 there was a very large 

deerease— from $140,000 to $13.887—in the production of buhrstones. From 
18M to 1902 there was a gradual increase in the production, but there was a 
comparative decrease in 1903, 1904, and 1905. 

Oilstones and whetstones.—There was a decided increase in the commercial 
domestie production of oilstones and whetstones during 1905, the value rising 
from $188,985 in 1904 to $244,546 in 1905. The produetion was valued at 
$366,857 in 1903, at $221.762 in 1902. and at $158,300 in 1901. 

Pumice.—The production of pumice amounted in 1905 to 1,832 short tons, 
valued at $5,540, as against 1,530 short tons, valued at $5,421 in 1904; 885 short 
tons, Valued at $2,665, in 1903, and 700 short tóns, valued at $2,750, in 1902. 


CHEMICAL MATERIALS. 


Arsenious oridc.—The domestic production of arsenious oxide (white arsenic) 
in 1905 was 1.507.386 pounds, valued at $35,210, as against 72,413 pounds, valued 
nt $2.185. in 1904; 1,222,000 pounds, valued at $36,691, in 1903; 2,706.000 pounds, 
valued at $81.180, in 1902, and 600,000 pounds, valued at $18,000, in 1901. 

Borar.—The reported returns for 1905 gave an aggregate production of crude 
borax of 46.334 short tons, valued at $1,019,154, as against 45,647 short tons, 
valued at $698,810, in 1904, and 34,430 short tons, valued at $661,400 in 1903. 

Bromine.—The production* of bromine in 1905, including the bromine con- 
tained in potassium bromide, amounted to 1,192,758 pounds, valued at $178,914, 
as compared with 897,100 pounds, valued at $269,130 in 1904; with 598,500 
pounds, valued at $167,580, in 1903; with 513,893 pounds, valued at $128,472, 
in 1002, and with 552,043 pounds, valued at $154,572, in 1901. 

Fluorspar.—The total commercial production of fluorspar in 1905 was 57,385 
short tons, valued at $262.488, as compared with 36,452 short tons, valued at 
$234,755. In 1904; with 42,523 short tons, valued at $213,617, in 1903; with 
38.018 short tons, valued at $271.832, in 1902, and with 19,586 short tons, valued 
at $113,803, in 1901—an increase in 1905 in quantity of 20,933 short tons and in 
value of $127,133 over 1904. The prices of crude fluorspar in 1905 were reported 
as ranging from $4 to $8 per ton and the prices of ground fluorspar as ranging 
from $10 to $12 per ton. 

Gypsum.—The output of crude gypsum in 1905 was 1,043,202 short tons, 
valued in its first marketable condition at $3,029,227, ns compared with 
940.917 short tons, valued at $2,784,325, in 1904 ; with 1,041,704 short tons, valued 
at $3,792,943, in 1903; with 816,478 short tons, valued at $2,089,341, in 1903; 
with 633,791 short tons, valued at $1,506,641, in 1901; and with 594,462 short 
tons, valued at $1,627,203, in 1900. The greatly increased production of late 
years is attributable to the largely increased use of wall plaster and of 
plaster of Paris in large modern buildings and in the manufacture of staff 
for temporary buildings. 
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Lithium mincrals,.—The production of lithium minerals in 1905 was 21 
short tons, valued at $252, as against 577 short tons, valued at $5,155, in 
1904, and 1,155 short tons, valued at $23,425, in 1903. The output in 1905 
was all from San Diego County, California. 

Marls.—'T'he production of marls in the United States in 1905 was 38,026 
short tons, valued at $16,404; in 1904 it was 18,989 short tons, valued at 
$13,145; in 1903 it was 34,211 short tons, valued at $22,521; and in 1902 it 
was 12,459 short tons, valued at $12,741. 

Phosphate rock.—The total commercial production of phosphate rock re- 
ported to the Survey in 1905 amounted to 1,947,190 long tons, valued at 
$6,763,403, as compared with 1,874,428 long tons, valued at $6,580,815, in 
1904; with 1,581,576 long tons, valued at $5,819,294, in 1903; with 1,490,314 
long tons, valued at $4,603,444, in 1902, and with 1,483,723 long tons, valued 
at $5,316,403, in 1901—an increase in quantity in 1905 over 1904 of 72,762 
long tons, and in value of $182,528. The total quantity of phosphate rock 
reported as mined during 1905 was 2,138,300 long tons, as against 1,901,169 
long tons mined in 19004; 1,618,799 long tons in 1903, and 1,499,617 long 
tons in 1902. 

Nalt.—The salt product includes salt in the form of brine used in large 
quantities for the manufacture of soda ash, sodium bicarbonate, caustie soda, 
and other sodium salts. The domestic production of salt in 1905 amounted 
to 25,906,122 barrels of 280 pounds, valued at $6,005,922, as compared with 
22,030,002 barrels, valued at $6,021,222, in 1904; with 18,968,089 barrels, valued 
at $5,286,988, in 1903; with 22,849,231 barrels, valued at $5,668,636, in 1902; 
with 20,566,661 barrels, valued at $6,617,449, in 1901, and with 20,869,342 
barrels, valued at $6,944,603, in 1900. 
= Sulphur and pyrite—The domestic production of sulphur in 1905 was 
181,677 long tons, valued at $3,706,560; the production of pyrite was 253,000 
long tons, valued at $025,402. The combined production in 1904 of sulphur 
and pyrite for the manufacture of sulphuric acid amounted to 334,373 long 
tons, valued at $3,478,568, a considerable increase as compared with 233,127 
long tons, valued at $1,109,818, produced in 1903; with 207,874 long tons, 
valued at $947,089, in 1902, and with 241,691 long tons, valued at $1,257,879, 
in 1901. 


PIGMENTS. 


Barytes.—The production of crude barytes in 1905 was 48.235 short tons, val- 
ued at $148,803, as compared with 65,727 short tons, valued at $174.958, in 1904; 
with 50,397 short tons, valued at $152,150, in 1903; with 61,668 short tons, 
valued at $203,154, in 1902; and with 49,070 short tons, valued at $157.844, in 
1901. 

Cobalt oridec.—' There was no production of cobalt oxide reported in 1905; in 
1904 it was 22.000 pounds, valued at $42,600; in 1903 it was 120,000 pounds, 
valued at $228,000 (not including the value of 60 short tons of cobalt ore) ; in 
1902 it was 3,730 pounds, valued at $6,714; and in 1901 it was 15,360 pounds, 
valued at $24,048. All the cobalt oxide was obtained as a by-product in smelting 
lead ores at Mine La Motte, Missouri. 

Mineral paints.—The commercial production of mineral paints in 1905 
amounted to 56.599 short tons, valued at $724,933, as compared with 52,336 short 
ions, valued at $403,434, in 1904; with 56,262 short tons, valued at $500,922, in 
1903; with 60,191 short tons, valued at $745,227, in 1902; and with 52,209 short 
tons, valued at $630,145, in 1901. 
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Zinc white.—The production of zinc white in 1205 amounted to 68,603 short 
tons, valued at $5,520,240, as compared with 63,363 short tons, valued at 
$1,808,482, in 1904; with 62,962 short tons, valued at $4,801,718, in 1903; with 
52.645 short tons, valued at $4,016, 499, in 1902; and with 46,500 short tons, val- 
ued at $3,720,000, in 1901. 


MISCELLANEOUS. 


Asbcstos.—The asbestos commercially produced in the United States in 1905 
was obtained chiefiy from deposits in Georgia, Virginia, and Massachusetts, 
with small quantities from Arizona, California, Michigan, and Wyoming. The 
total commercial production was 3,109 short tons, valued at $42,975, as against 
1.480 short tons, valued at $25,740, in 1904; 887 short tons, valued at $16,760, 
in 1903; and 1,005 short tons, valued at $16,200, in 1902. 

Asphaltum.—Under this title are included the various bitumens or hydrocar- 
bons not discussed elsewhere under the heading “ Petroleum." The commercial 
production in 1905 was 115,267 short tons, valued at $758,153, as against 108,572 
short tons, valued at $879,836, in 1904; 101,255 short tons, valued at $1,005,446, 
in 1903; 105,458 short tons, valued at $765,048, in 1902; and 63,134 short tons, 
valued at $555,335, In 1901. 

Feldspar.—The production of feldspar in 1905 was 35,419 short tons, valued 
at $226,157, as against 45,188 short tons, valued at $266,326, in 1904; 41,801 
short tons, valued at $256,733, in 1903; 45,287 short tous, valued at $250,124, 
in 1902, and 34,741 short tons, valued at $220,422, in 1901—a decrease in 
1905 from 1904 of 9,769 tons in quantity and of $40,169 in value. 

Fibrous tale.—This variety of tale, or soapstone, occurs in but one locality in 
the United States—Gouverneur, St. Lawrence County, N. Y. It is used prin- 
cipally as makeweight in the manufacture of paper. In 1905 the productlon 
was 56.500 short ‘tons, valued at $445,000, as against 64,005 short tons, valued 
at $507,400, in 1904; 60,230 short tons, valued at $421,600, in 1903; 71,100 short 
tons, valued at $615,350, in 1902, and 69,200 short tons, valued at $483,600, in 
1901. 

Fuller's earth.—As reported to the Survey, the production of fuller's earth 
in 1905 was 25,178 short tons, valued at $214,497, as compared with 29,480 
short tons, valued at $168,500, in 1904; with 20,693 short tons, valued at 
$190,273. in 1903; with 11,492 short tons, valued at $98,144, in 1902, and 
with 14.112 short tons, valued at $96,835, in 1901. The imports in 1005 were 
valued at $105,997, as against $74,006 in 1904. 

Glass sand.—The production of glass sand in 1905 was 1,030,334 short tons, 
valued at $1,083,730, as against 858,719 short tons, valued at $796,492, in 1904; 
823.044 short tons, valued at $855,828, in 1903, and 943,135 short tons, valued 
at $801,191, in 1902. 

Graphite.—The commercial production of crystalline graphite during 1905 
amounted to 6,036,567 pounds, valued at $237.572, as compared with 5,681,177 
pounds, valued at $238,447, in 1904; with 4,538,155 pounds, valued at $154,170, 
in 1902; with 3,936,824 pounds, valued at $126,144, in 1902, and with 3,967,612 
pounds, valued at $135,914, in 1901. The production of amorphous graphite 
in 1005 was 21,953 short tons, valued at $80,639, as compared with 16,927 
short tons, valued at $82,925, in 1904; with 16,591 short tons, valued at 
71.384, in 1903; with 4.739 short tons, valued at $55,904, In 1902, and with 
$09 short tons, valued at $31,800, in 1901. The production of artificial 
graphite in 1905 was 4,591,550 pounds, valued at $313.980, the average price 
being 6.38 cents per pound, as compared with 3,248,000 pounds, valued at 
$217,790, the average price belng 6.71 cents per pound, in 1901; with 2,620.000 
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pounds, valued at $178,670, in 1903, when the average price was 6.82 cents 
per pound, and with 2,358,828 pounds, valued at $110,700, in 1902, when 
the average price was 4.69 cents per pouud. 

Magnesite.—The production of magnesite in the United States continues 
to be limited to California. During the year 1905 the commercial production 
reported was 3.933 short tons, valued at $15,221, as compared with 2,850 
short tons, valued at $9,298, in 1904; with 3,744 short tons, valued at $10,595, 
in 1903, and with 2,830 short tons, valued at 58,400, in 1902. 

Mica.—The total production of mica in 1905 was 851,800 pounds of sheet 
mica, valued at $185,900, and 856 short tons of serap mica, valued at $15,255, 
as against 668,358 pounds of sheet mica, valued at $109,462, and 1,096 short 
tons of scrap mica, valued at $10,854, in 1904, and against a total value of 
$143,128 in 1903 aud a total value of $118,849 in 1902. 

Mineral waters.—The total production of mineral waters in 1905 was 
47,000,081 gallons, valued at $6,811,611. as compared with 50,123,500 gallons, 
valued at $7,198,450, in 1904; with 51,242,757 gallons, valued at $9,041,078, in 
1903; with 64,859,451 gallons, valued at $8,793,761, in 1902, and with 55,771,188 * 
gallons, valued at $7,586,962, in 1901. 

Monazite and zircon.—The production of monazite is confined exclusively 
to North Carolina and South Carolina, by far the larger quantity being 
obtained from the former State. In 1905 the production (including small 
quantities of zireon and columbite) amounted to 1,352,418 pounds, valued at 
$163,908, as compared with 745,999 pounds (including small quantities of 
zircon, columbite, and gadolinite), valued at $85,038, in 1904; with 865,000 
pounds, valued at $65,200 (including 3,000 pounds of zircon, valued at $570), 
produced in 1903; with 802,000 pounds of monazite, valued at $64,160, in 1902, 
and with 748,736 pounds, valued at $59,262, in 1901—an increase in 1905 of 
606,419 pounds in quantity and of $78,870 in value, as compared with 1904. 

Pcat.—There was no commercial production of peat in 1905. Considerable 
experimental work has been done in the production of peat bricks for use as 
fuel under boilers, and in the practical tests of machine peat (that is, disin- 
tegrated peat molded into bricks without pressure and dried without artificial 
heat) as n produeer-gas fuel nt the coal-testing plant of the United States 
Geological Survey at St. Louis, Mo. 

Potassium salts.—'T here was no production of potassium salts in the United 
States in 1905; the imports amounted to 300,446,588 pounds, valued at $5,346,230, 

Precious stones.—The value of the gems and precious stones found in the 
United States in 1905 was $326.350, as against $324,300 in 1904, $307,900 in 
1903, $528,450 in 1902, and $289,050 in 1901. There has been a great advance 
in the lapidary industry in the United States since 1804. The fact that larger 
establishments have been formed, which are able to purchase the rough 
diamonds in greater quantities, has placed our American diamond cutters in 
a position equal to that held by the cutters of Amsterdam, Antwerp. and Paris. 
The cutting of our native gems has also grown to the proportions of an 
industry. 

Quartz (flint).—The production of flint in 1905 was 51,145 short tons, valued 
at $104,109, as against 52,270 short tons, valued at $100,590, in 1904; 255,233 
short tons, valued at $156,947, in 1903; 36,365 short tons, valued at $144,209, 
in 1902, and 34,420 short tons, valued at $149,297, in 1901. 

Sand and gravel.—The production of sand for molding, building, engine, fur- 
nace, and other purposes, and of gravel, reported in 1905 wns 22,144,633 short 
tons, valued at $10,115,915, as against 9,821,009 short tons, valued at $4,951,607, 
in 1904. 
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Talc and soapstone.—Exclusive of the production of fibrous tale from Gouv- 
erneur, N. Y. the production of tale and soapstone in 1905 amounted to 
40,134 short tons, valued at $637,062, as compared with 27,184 short tons, val- 
ved at $433,331, in 1904; with 26,671 short tons, valued at $418,460, in 1903; 
with 26.854 short tons, valued at $525,157, in 1902, and with 28,643 short tons, 
valued at $424,888, in 1901. 


MINERAL PRODUCTS OF THE UNITED STATES IN 1904 AND 1905. 


The two following tables shouid be sharply discriminated. From the tabular 
statement headed “ Mineral products of the United States in 1904 and 1905 " all 
unnecessary duplication has been excluded. The manufactured coke product, 
amounting to 32,231,129 short tons and valued at $72,476,196, is excluded, as 
the quantity and value of the coal used in its manufacture are included in the 
statistics of coal production. Similarly, white lead, red lead, sublimed lead, 
zinc lead, litbarge, and orange mineral, whose average aggregate value for the 
last ten years has largely exceeded $10,000,000, are not given in the table, the 
base from which they are made being included in the output of pig lend. Zine 
oxide or zine white, on the other hand, made directly from the ores, and eonse- 
quently not included in spelter production, is tabulated. The production of pig 
iron and its value are given in the table as the best means of presenting the 
statisties of the production of iron in the first marketable condition, the value 
ef iron ores being excluded. Similarly, the value of the products of the clay 
industries is given as being the first marketable condition of the greater part 
of the clay produced, although the production and value of the clay mined and 
sold in the raw state by clay miners to manufacturers of clay are elsewhere 
shown separately, but are not included in the tabular statement in order to 
avoid duplication. 

In the second large table, however, which gives the “ Value, by States, of 
mineral products of the United States in the calendar year 1005," raw clay, 
iron ores, lead paints, and the coal products are included under the respective 
producing States. 

It will be seen that the two tables differ materially. They both give the value 
of the mineral products in the year 1905; but the first gives the net value of 
the mineral products of the whole country in their first marketable form and 
the second gives the value of these products and, in addition, the value of some 
of their raw materlals or derivatives in their first marketable condition. The 
first table avoids duplication; the second does not. 

The figures for gold and silver for 1905 in the first table are the figures agreed 
upon by the United States Geological Survey and the Director of the Mint. 
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Mineral products of the United 


| 1904. 
Product. 
Quantity. Value 
METALLIC 

Pig iron (spot value).................00sceeeeeeeseess ON tOnS.. 16,497,038 | $283,025, 000 
Silver, commercial value........................... troy ounces.. 55, 999, 864 32, 035, 378 
Gold, coining value ........o.oooncocornocconronccocncanconoso do.... 8,910, 729 80, 835, 649 
Copper, value at New York City ........................ pounds.. 812, 537, 267 105, 629, 845 
Lead, value at New York City ....................... short tons.. 307, 000 26, 402, 000 
Zinc, value at New York City.............................. do.... 186, 702 18, 670, 200 
Quicksilver, value at San Francisco ......... Ee TOREM flasks.. 84, 570 1, 503, 795 
Aluminum, value at Pittsburg.......... a pounds.. 8, 600, 000 2, 477, 000 
Antimony, value at San Francisco................... short tons.. 3, 057 505, 624 
Nickel, value at Philadelphia........................... pounds 24, 000 11, 400 
O A P E NE ee Ste Soe Ede 
Platinum, value (crude) at New York City......... troy ounces 200 4, 160 

Total value of metallic products............ooooocoooccccncn[occononcccccoo.. 501, 099, 950 

NONMETALLIC (8POT VALUES). 

Bituminous coal..................c ccce eee ee eene short tons.. 2778, 659, 689 805,897,001 | 
Pennsylvania anthracite.....................eeeeeees long tons.. 65, 318, 490 138, 974, 020 
Natural gas ooo o oie verba x E buie te p A 88, 496, 760 
Petroleum. ada ii barrels.. 117, 080, 960 101, 175, 455 
Clay produets....................... —— eren P EOS 131, 023, 248 
Cement A Sexe dU Wer xata dee sd dus Ert ER barrels.. 31, 675, 257 26, 031, 920 
Lime. ecko ae ado short tons.. 2, 707, 809 9, 951, 456 
Sand-lime brick ......................... DUCERE DRM. DP 463, 128 
Hr "Tc CD METTE AMORE 5,617,195 
1 e E prr EE ERRARE EN: 58, 765, 715 
Corundum and emery..................eeeeeee eee short tons.. 1,916 56, 985 
Crystalline qUATIZ. cdas do.... 81, 940 74, 850 
Garnet for abrasive purposes..................eeccce eene do.... 8, 854 117, 581 
Grindstones.............. 2.0. cece eee eeee Bons VERSER IRL ese E Iia aed: 881,527 
Infusorial earth and tripoli........................... short tons.. 6, 274 44, 164 
LINT P NEUEM E 37, 338 
Qilstones etto oos soir pase oUee CU Re les edv Der oxides 188, 985 
Arsenious OXIde. iaa pounds.. 72, 418 2.185 
Borax (Crude) cde reoauAs vr daa short tons.. 45, 647 698, 810 
A lees aeons E RAT. kr DU pda aida a E pounds.. 897, 100 269, 130 | 
A A Sot ea ake es short tons.. 86, 452 234, 755 
GYDSUID V ovr ucpAC P n ote do i 940, 917 2, 784, 825 
Lithium minerals.............. ccce ee eee eue eeeneance a pes do 577 5, 155 
ID MN" do....! 18, 989 13,145 
Phosphate rock ........ c rS long (oni: | 1, 874, 428 6, 580, 875 
PY Tite pe E ety A es O Eas do... 
A A A A cers do.... Ü TRE ei 
y A barrels.. 22, 080, 002 6, 021, 222 
Barytes (crude) ............... ir Sco sees short tons.. 65, 727 174,958 ' 
Cobalt oxide S celos YER Den Ue uec edes eu emi pounds..' 22, 000 42, 600 | 
Mineral paints ............. es ARBOR tone, , 52,886 | . 493, 434 | 
Zine White EAE do.... 63, 363 4,808, 482 * 
A LEE do.... 1, 480 25, 740 ' 
Asphaltum......... PORTO OCURRE REL UE CNANT do.... 108, 572 | * 879, 836 
BHauxile coa a I EU OPEN dI long tons.. 47,661 235, 704 
Chromic iron Ore... A A react KU. cones do.... 128 1, 845 


A eias ud exR EE Kew Ve SCHON short tons.. 45, 188 266, 326 


Ü 
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Rates in 1904 and 1905. 
| 1905. 
Quantity. Value. 
22, 992, 880 $382, 450, 000 
j 56, 101, 600 84, 221,976 
4, 265, 742 88, 180, 700 
901, 907, 818 139, 795, 716 
302, 000 28, 690, 000 
203, 849 24, 054, 182 
30, 451 1,103, 120 
| 11,347, 000 3, 246, 300 
8,240 706, 787 
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SUMMARY. 


Increase (+) 43 + ty ) in | Per centof increase (+) or 
decrease (—) in 1905. 


Quantity. 
+ 6,495, 347 
+ 101,736 
+ 855,013 
+89, 870, 576 
= 5,000 
+ 17,147 
— 4,119 
+ 2,747,000 
+ 183 


315, 259, 491 
69,339, 152 


134, 717, 580 


"s "2:202 


""**" "2226 


"**59**552592c22$9492a29 


1,192, 758 
57,385 

1, 043, 202 
21 

38, 026 
1,947,190 
258, 000 
181,677 
25, 966, 122 
48, 235 
68, 608 
3, 109 
115, 267 
48, 129 
25 
35, 419 
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334, 877, 963 
141, 879, 000 
41, 562, 855 
84, 157, 399 
149, 697, 188 
85, 931, 583 
10, 941, 080 
972, 064 

5, 496, 207 
63, 798, 748 
61, 464 
88,118 

148, 095 

TTI, 606 

64, 637 
87,974 

244, 046 

85, 210 
1,019,154 
178, 914 

362, 488 

3, 029, 227 
252 

16, 494 

6, 763, 408 


724, 933 
5, 520, 240 
42, 975 
758, 153 
240, 292 
875 

226, 157 


"29209222029 


+ 276,291 


+ 19, 087 
+ 72,762 
+ 
4+ 


100, 304 


3, 936, 120 
— 17,492 
— 22,000 
+ 4, 263 
+ 5, 240 
+ 1,629 
+ 
+ 


Value. 


+149, 425, 000 
+ 2,186,598 
+ 7,845,052 
+ 84,166, 871 
+ 2,288,000 
+ 5,383,982 
— 400,675 
769, 300 
200, 263 
= 11, 400 


+ 1, 160 


+ 201, 353, 151 


+ 29, 480, 962 
+ 2,904, 980 
+ 3,066,095 
— 17,018, 056 

18, 673, 940 


990, 224 
508, 936 


+ 
+ 9,899,613 | 
+ 
+ 


e 120, 988 


+ 5,083,038 
+ 4, 479 
+ 18, 268 
+ 80, 514 
— 108, 921 
+ 20, 478 
+ 636 
+ 55, 561 
+ 33, 025 
+ 320, 344 
— 90, 216 
- 127,733 
244, 902 
4, 903 
3, 349 
182, 528 


+ + 


1,166, 484 


+ + +41 


74, 700 
26, 155 
42, 600 

231, 499 

711, 758 
17, 235 

121, 688 

4, 588 
1, 470 
40, 169 


re +t 


+ 


25 
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Mineral products of the United 


1904. 
Product. rt 
| Quantity. Value. 
NONMETALLIC (SPOT VALUES)—continued. . 
DERBI LECI AME — rv short tons.. 64, 005 $507, 400 
De} Fullers ea Pli eie esee nh ex A IN do.... 29, 480 168, 500 
OMNES T RE MD EROR do.... 858,719 | 796, 492 
54 Graphite [ ion A HER MEER PES pounds.. : 5,681, 177 321,372 
AJWOTDIOUS ea short tons. 16, 927 | 

AS (Often weer eee MURUS E EE do.. 2, 850 9, 298 
56 | Manganese OTe.............eeeeleeeeee s eee rrr long tons.. 3, 146 29, 466 
a7 | M ica rap ——— —— OP E RN pounds.. 668, 358 109, 462 
SOFRD- Seeks perte DE E E eoe short tons.. 1, 096 10, 854 

58 | Mineral waters................leleeeeeeeeeceece .- &£illons sold.. 50, 723, 500 7,198, 450 
59 | Monazite and Zircon ................eceeeeee reser pounds.. 145, 999 85, 033 
60 | Precious stones .........lsslsss ens ccc cccccccecceccccceccceces | UPON DOE 324, 300 
6l | Pumice SON ia eux RR Pa Re UV thas EE EE TERES short tons.. 1,530 5, 421 
62. Quartz (Aint) oie ce ce A tue ER SER Eee do... j 52,270 100, 590 
¿A TUE UN —— 7, 000 
64 Sand, molding, building, ete., and gravel ...........short tons..' 9, 821, 009 4, 951, 607 
65 | Talc and sonpstone....................eeeee ee eee eee erre do.... 27,184 433, 331 
66 | Uranium and vanadium ....... USENET cheat ays aa do.. E 45 10, 600 
7 | Total value of nonmetallic mineral products .............. 2c cece eee ee eens 859, 383, 604 
68 Total value of metallic products 2.2.22... 0.2... eee eee ee cesses erre 501, 099, 950 
69 Estimated value of mineral products unspecified .......... .........LLLuu.. | 400, 000 
70 | lei vorn) MP —————————— e 1, 360, 883, 554 
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Sates in 1904 and 1905—Continued. P 


1906 . Increase (+) or decrease (—) in | Percent of increase ( +) or 
A 1905. decrease ( —) in 1906. 


| Quantity. Value. 


Quantity. Value. Quantity. | Value. 


36, 500 $445, 000 m 7, 505 — $62, 400 — 11.73 — 12.30 51 
25, 178 214, 497 4, 302 > 45, 997 14. 59 + 27.35 52 


1, 080, 33: 1, 083, 730 + 171,615 } 287, 238 + 19.99 - 36.06 ' 53 
6, 036, 567 , 355, 390 í 6. 26 

21.953 | 315,211 | i 5.026 | 3, 161 | - 99 69 | us B4 

3, 933 15, 221 + 1, 083 ; 5, 923 + 88. 00 + 63.70 55 

4,118 36,211 : 972 ! 6, 748 + 30.90 + 22.90 56 

851, 800 185, 900 4 183, 442 4 76, 438 + 27.45 + 69.83 m 
856 15, 255 240 1 1, 401 21. 90 t 40.55 | 

47, 590, 081 6, 811, 611 3, 133, 419 886, 539 6. 15 5.37 | 58 

1, 352, 418 163, 908 t 606, 419 i 78, 870 + 81,29 92,75 m9 

ora NEL O ora cias ! A090 8,25 2 AA A „63 60 

1,832 5,540 4 302 i 119 + 19.74 - 2.20 61 


51, 145 104, 109 1,125 3,519 2.15 L 3.50 609 


A AREA AAN AA AE UC a aa 100.00 63 
22, 144, 633 10,115, 915 +12, 323, 624 $ », 164, 308 +- 125. 48 2104.30 64 
30, 134 637, 062 i 12, 950 4 203, 731 + 47. 64 + 47.02 | 05 


pedi adipe de qi oa SUL UL OIS no dels sus sa 61, 640, 415 Rie 7,4 67 
SA o P TQ 105,408. OE MO A 25 52 - 201, 353, 151 MEI 10. IN | 68 
3 ES TRATA AER LP ; TY : SIR PONET aa 09 
A iat ero aee GOTO iii ici + 262, 993, 566 |.............. + 19.33 | 70 


28 MINERAL RESOURCES. 
. Mineral products of the United States 
1880. 
Product. = E 
Quantity. Value 
METALLIC. 
1 | Pigiron, value at Philadelphia ................... ......J0ONg tons.. 8, 875, 912 $89, 315, 569 
2 | Silver, commercial value............................. troy ounces..| 30,318,700 84, 717,000 
8 | Gold, coining VHlUB. cue eocreciibacdie bera RR EE E E EE EE do.... 1, 741, 500 36, 000, 000 
4 Copper, value at New York City.......................... pounds..| 60,480,000 11. 491, 200 
5 value at New York City.......................... short tons.. 97, 825 9, 782, 500 
6 | Zinc, value at New York City... 2.0.0... cc ccc ee eee ee do.... 23, 239 2, 277, 432 
7 Quicksilver, value at San Francisco........................ flasks.. 59, 926 1,797,780 
8 ickel, value at Philadelphla............................. pounds.. 233, 893 257, 282 
9 | Aluminum, value at Pittsburg............................... CO MEM cc EHE POT 
10 | Antimony, value at San Francisco..................... short tons.. 50 10, 000 
11 | Platinum (crude), value at San Francisco............ troy ounces.. 100 400 
12 Total value of metallic products. ........... 0... cece cece eee [acc c we cceeceee 185, 649, 163 
NONMETALLIC (SPOT VALUES). 
13 | Bituminous coal....... 2. eee ee cw we cece on short tons..| 38,242,641 53, 443, 718 
14 | Pennsylvania anthracite..........oooooooomononomoomoos. long tons..| 25,580,189 42,196, 678 
AE cnl ore cease Ga li tos 18, 356, 055 
I6 | BETO CUINA barrels 26, 286, 123 24, 183, 233 
Dy A Lie xe oats A dean d ence s RES CM MED ME do... 28, 000, 000 19, 000, 000 
I8-| Nuturnl BAR oe tat A PIER desees d sem aat nni Sede debui 
19 COmMent. dd a ln E eas barrels.. 2,072, 943 1,852, 707 
7M Dco NE UC RACER es o atlas do.... 5, 961, 060 4, 829, 566 
21 | PhosphuterocE a eee Nee See REM REESE sees long tons.. 211, 377 1,123,523 
22 | Limestone for iron UX. 2. 6 ode oss oc anima cd do.. 4, 500, 000 3, ROO, 000 
23 | Mineral waters..............cceeell esses re gallons sold.. 2, 000, 000 500, 000 
24.1] ZINC WNI aseo uc etu eh exar e x DOCE ew E MERO short tons.. 10, 107 703, 738 
25.] Potters clay. sueoedllepeme er new dcus ier esewEc ee RI Ron Sabi do.. 28,877 200, 457 
26 | Mineral pain tesco io ue A caw es Ec des do.. 3, 604 135, 840 
21| BOTAX 2. ape ue eR o EN UEPEUS Ee D Qr RE pounds.. 3, 692, 443 277,233 
28 | ONDA leads short tons.. 90, 000 400, 000 
29 | Grindstone coucou a A rcu cece E E 500, 000 
30-| Fibrous täl cuidan air na e E Rx me short tons. 4,210 54, 730 
3I -Pyrite "EET long tons.. 2, 000 ó, 000 
AED nl short tons.. 8, 441 66, 665 
33 | Manganese Ore............ ccce censes ee ehh n long tons.. 5,761 86, 415 
CEN Asphaltüm er ad short tons.. 444 4, 140 
35 PreCiGus BONOS sesser oea e dcuseec9 ue uw xx wevPEaR lb 1006, 000 
do d BROMINE 2... c x dates Bence os dtes eh pounds.. 404, 690 114, 752 
of | OCOrUOdum.li.is i er uk XI Shee A ETE ENSE short tons.. 1, 044 29, 280 
38 | Barytes (crude) cnc. oues eue mx EDUIREIe REPE Ex EDEPPS ia do.... 20, 000 80, 000 
39 Graphite: erens sariaren aae ae RE eens eee cane cen eee pounds. .|.............-. 49, 800 
AM A ek aaa aE eaS , ODO 
417 POUSION CS ete: a EC" "E pounds 420, 000 8, 000 
42 | Marls..... ——————— — P A short tons.. 1, 000, 000 500, 000 
AS |) PLING s deese A RE eee adEE DAN eU Pe d eset long tons.. 20, 000 80, 000 
4i] BIUOFBDRE oi ive rocedus O PERS Lee EE short tons.. 4, 000 16, 000 
45 | Chromic HOIVOTG,. ooo dei rita long tons.. 2, 288 7, 808 
46 | Infusorialearth .....................ccccle eese eese short tons.. 1, 533 45, 660 
47 | Feldspar ..... sadusuutosveua Ee Shee D E OLEO E oL long tons.. 12, 500 60, 000 
45 MVC Ellos eee ev iectene s eeeRr ri URP RARE ace eres pounds.. 81, 669 127, 825 
49 | Cobalt 254.605 au eae bees e eR au RE ER RS E RI E C EA do.. 7,251 24, 000 
50 | Slate ground as a pigment...................... eese short tons.. 1, 000 10, 000 
Biel Sully setae een ratillo bas do ... 600 21,000 | 
D2 | ASDOSLON. cc ogvesccescqcu FE A S ER RETO do.. 150 4,312 
DS RUCC uie tuse ERI IN Ue Ru ae een ate et em D tad iE: pounds.. 100 400 
54 | Lithographie StOnes v""---—-————————— short tons..|.... dose E E de Res e 
55 Total value of nonmetallic mineral produets.................].............. 173, 279, 135 
56 Total value of metallic proQuets.........ooooo.o... o E E s euo m 649, 163 
57 Estimated value of inineral products unspecified A ion 000, 000 
68 Grand TOU: 652% E a t td 364, 928, 298 


—— 


a Prior to 1889 quantity and UM are for rough stone aiies, alice 1890 Mera are siot finished product. 
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Value. 
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1882. 


SUMMARY. 
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for the calendar years 1880-1905. 
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30 MINERAL RESOURCES. 
Mineral products of the United States for 
| 1884. 
| Product. ries pee 
Quantity. Value. 
METALLIC. | 
1! Pig iron, value at Philedelphla ......... 226 c0 RI long touns.. 4, 097, 868 873,761, 624 
2 Silver, commercial VRlUG.,......eooneooctésIerdbes hos troy ounces..| 37,743, 800 41, 921, 300 
3 | Gold, coining TRIN I oa 8 ok a sou RA O RA VE. VER At n alla do.. 1, 489, 950 . 80, 800, 000 
4 | Copper, valueat New York City ........... e roe eoru pounds..| 145,221, 934 17, 789, 687 
5 , value Gb Now YOTEK CIN. oo cria short tons.. 139, 897 10,637, 042 
6 | Zine, 'value at New York DEIN LL iust ilis se sip ar ed oou A dO iv: 88, 544 3, 422, 707 | 
: uicksilver, value at San Francisco...... LA ES MEA ARE AE ER flasks.. 31,913 | 936,327 | 
8 ickel, value at Philadelphia..............-.. cocooooooo: pounds.. 64,550 | 48,412 
9 Aluminum, value at Pittsburg ............ poco US 00... 150 1, 350 | 
10 | Antimony, "value at San Francisco....................- short tons.. 60 12, 000 | 
11 Platinum (crude), value at San Francisco............ iroy ounces. 150 450 | 
12 Total value of Metallic prodücin << cerra eh aat lara aa 179, 230, 899 | 
NONMETALLIC (SPOT VALUES). l 
1$ | DIM e cer short tons..| 73,730,539 77, 417,066 | 
JE PSUDIYIVEnIA anthrati ¿cir long tons..| 33,175,756 66, 351, 512 
Abe" II rr sr A Aa las o e 19, 000, 000 
AN ARANA A AS AAA barrels..| 24,21%, 438 20, 595, 966 
va^ o Seve do....| 37,000,000 15, 500, 000 
TS IRLANDA LR o S REQUE Hd eed IC AA ASA 1, 460, 000 
Ibi SOE SOIR ra AR 
20 Clay (alLotber than DICK)... aeuo erario short tons 39,200 | 270, 000 
ZI.) CONO LI cM smit Ma ad A ead da AS barrels.. 4, 000, 000 | 3, 720, 000 
TEA aua dao Rk nda ida dra OQ A id A wna de M ja do.. 6,514, 937 4, 197, 734 
287 PhboslDBels TOCE Losuses E long tons... 431,779 2, 374, 784 
24. Limestone: Tor IPOD DER ME nt Oeo lf oe ah 3, 401, 930 1, 700, 965 
25. MINORI AAA Red adi vui. AXXa re ba di es gullons ‘sid. 10, 215, 328 1, 459, 143 
EVI O o cae SOL. 13, 000 | 910, 000 
27 | a PRA A A PEA GG... Ti 84, 000 
28i BONT PRA A E E PERIERE A snes pounds.. 7, 000, 000 490, 000 
29 | DVNUM AAA ESE ees short tons.. 90, C 390, 000 
30 | E A ee EXEC SR REIÉRESKAM ATA E NUS 570, 000 
2! PIDO TAIC Loa suse mrbPR3EE ORE) QUE ET RIETI CU arn short tons.. 10, 000 | 110, 000 
Bes | uocis AA EAT BREST A O TE long tons.. 35, 000 | 175, 000 
Be || SORDATOUO cord Ar AS AA RARA short tons.. 10, 000 200, 000 | 
S£ | MARDERDOBEF OPI. arre AAA Te long tons.. 10,180 | 122, 160 
835.1 ASPIRO) a iios iekyane Qr) RAR AAA short tons.. 3, 000 | 10, 500 | 
80" Prociono SION Leoueosaas 6nd awe cctnd damn ato AA 222, 975 | 
37. | AAA A aabierPkeWie hA hd o ac on t ounds.. 281, 100 67,464 | 
BB. Corund UL cuo ec dard A Rs dh short tons.. ) 108, 000 | 
EFL o OLUEN ae csi A A aaa PERE TEs EROS ek do. 25, 000 100, 000 
UE Qr adas AAA A 
A o AR O LT O TEES USC 150, 000 
42 | Ollstones, Gto: Q.iouscouaackesswesazesions «e aO unds 800, 000 | 12, 000 
IB MIEL ode Por WEN A AA PRA short tons.. 875,000 ` 137, 500 
SEIN UE < concn coed edt vEREE A RR Pa ees long tons.. 80, 000 120, 000 | 
A AAA eddie ED 954 9 htat suu «o3 MOI DONI... 4,000 | 20, 000 | 
46. COMPOS APO QVO. oa aas pond eX à nra E a nara AAA long tons.. 2,000 | 35, 000 
EP IBTOSOPDED URP erario short tons.. 1,000 | 5, 000 
AS T Feldipar diia vig Vou eR UM df elu Ma RE RR x long tons. 10, 900 55, 112 
A A cus pA*ARSOrZU) Cra dors ARAS tome Ga V patani: 147,410 368, 525 
50 | VOUS CETTE Vill H ca gs Md Sica MORIS MI d Nor. 2 000 5; 100 
BL || Slate ground As & PIGMENT, l1. 222444 22223399 97425 a BOLA tons.. 2, 000 20, 000 
52 | Sulphur................... essere III do.. 500 12, 000 
53 | ABDOSULNE La E ees xeu AY be ax Cea EES SERRA bab IRL Na do.. 1,000 30, 000 
DI THEE, aue ura dx edere s Rise ada pad uta Eee teehee ss pounds.. 600 2, 000 
55 | Lithographic RA AA ASS A RR i 
56 Total value of nonmetallic mineral products...............2.).--. Lese 221,879, 506 | 
57 Total value of metallit proque. iiri vesical al rai 179, 230, 899 ' 
58 Estimated value of mineral products unspecified ............ are és qoM o 5, 000, 000 
Bue E IA 
59 Grand LOA ai. ii E EUM sesee ast. Na 406, 110, 405 
| 


a PH to 1889 quantity ‘nad value are — RE stone — Eid 1890 they are — finished product. 
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the calendar years 1880-1905—Continued, 


1985. 


Quantity. 


i 4. 044, 425 
39, 909, 400 

1. 535, 373 

170, 962. 607 
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241, 312, 093 
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10, 469, 431 


172, 491, 087 
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4, 507, 200 


172, 491, 087 
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39, 694, 000 


5, 683, 329 


1, 656, 758 | 


161, 235, 381 


100, 629 
42, 641 
29, 981 

214, 992 


73, 107,97 , 
34, N53, 077 


$95, 195, 760 
34, 482, 400 
34, 869, 000 
16,527, 651 
12, 200, 749 

3, 792, 40S 
1, 060, 000 
127.157 
27, 000 

7, 000 
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19, 000, 000 
19, 996, 313 


203, 219, 275 


| 1887. 


Value. 


A————— À—9——————— MM 


| Quantity. 
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10, 012, 000 
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315, 000 
488, 915 
428, 625 
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277, 636 
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119, 056 
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116,190 
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6,692, 744 
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$121, 925, 800 


40, 887, 200 
33, 136, 000 
21,115, 916 
13, 113, 000 


31 


coa... o. o .oo..o 


34, 000 
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270, 939, 420 
236, 593, 254 
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508, 387, 67-4 
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89 MINERAL RESOURCES. 


Mineral products of the United States for 


1888. 
Product. 
“Quantity. | Value. 
METALLIC. | 
Pig iron, value at Philadelphia .........ooo.oooooooo.... long tons.. 6, 489, 738 $107, 000, 000 
2 | Silver, commercial value........oooooooooomomomomo... troy ounces. 45, 792, 700 43, 045, 100 
3 Gold, coining VATUE iii auras E Es See e dined bane ca eae? do.... 1, 604, 478 33, 167, 500 
4 , Copper, value at New York City.......................... pounds..| 231,270,622 33, 833, 954 
5 | Lea . value at New York City ...................- eee short tons.. 151, 919 13, 399, 256 
6 | Zine, value at New York Cli i sd Y do.... 55, 903 6, 500, 855 
7 | Quicksilver, value at San Francisceo.................- esee flasks.. 33, 250 1, 413, 125 
5 | Aluminum, value at Pittsburg.................. eee eee. pounds.. 19, 000 65, 000 
9 | Antimony, value at San Francisco ..................Lu. short tons.. 100 20, 000 
10 Sade value at Philadelphi&.......... cce ee rye ME 204, 328 127, 632 
DD TUL EN gas ties etic iced aan PT x TEN A AA E E 
12 | Platinum (crude), value at San Francisco ........... troy ounces. 500 2, 000 
| — Fs 
13 Total value of metallic producta.....................eeeeeeeee]-eeereeleeeee 237,574, 422 
i O p 
NONMETALLIC (8POT VALUES). 
14 | Bituminous CORA] ia deewki enw esse short tons..| 102, 039, 838 101, 860, 529 
15 | Pennsylvania anthracite. 2.00.2... cee eee eee eee eens long tons..| 41,624,611 89, 020, 483 
16 «Silio cuin esit UEM IER a i qum Ed DA NEN E NEN RARE 25, 500, 000 
A soie S A ape eae ane barrels. 27,612,025 17, 947, 620 
IB NATURA ie oce EE oe ea Geor ps eder Se eet ac Ves i Rd rade e ais 22, 629. 875 
IS" Brick oliv is A bee wate eee bee Ve BOS EWE Gee Rd Ku Te 7,590, 000 
20 | Clav (all other than brick)....... 22... ec eee cee eens short tons.. 41, 160 300, 000 
DECUS NONE A A EMO barrels.. 6,503, 295 5,021, 139 
22 | Mineral waterg....... ccce eee ecce eese sero ona. gallons sold.. 9, 578, 648 1,679, 302 
23 | Phosphate rock <<, sa eese ar D rane a ees long tons.. 48, 567 2, 018, 552 
JANI. I CT EE Tv barrels.. 8, 055, 881 4, 374, 203 
25 | Limestone for iron flux.......................-- eee eee long tons.. 5, 435, 000 2, 719, 000 
2n Zine A Ck me tia e y dee Sa ee seinen ee eee short tons.. 20, 000 1, 600, 000 
Zi LO A S E E Ye seq af d do.... 110, 000 550, 000 
2B BOTAK s kctenudikmcu O bea aco Vette SI E RU a She pounds.. 7, 589, 000 455, 340 
20 4 Mineral paints- acier n Rr ERROR RR Rex ee E short tons.. 26, 500 405, 000 
MES M —-———————————————Á ÁN 281, 800 
3l Fibrous AlO cC d ————————m short tons 20, 000 210, 000 
Se ASPAS T FE dar sels sut do.... 53, 800 331, 500 
33 SOAPStONE ——————————————A— do.... 15, 000 250, 000 
94 o Precious StONGN iit cs cca erc osetia We eRe cc aed el eh A Da DER ERU a vole Was bene Seton 139, 850 
aa e ele 0 long tons.. 54, 331 167, 658 
86 -COPUBOI oou oo ii dete PE a tii i d short tons.. 589 91, 620 
37 ¡OUSTONES, CUORE pounds.. 1, 500, 000 18, 000 
OA. MICH une 25a eT Pee eu soaps he eatin este E MINE do... 45, 000 70, 000 
39. Barytes (crude) a s o IRR ESAE RENTA AS short tons.. 20, ¢ 110, 000 
40 | Bronin uu dusk bs aca ad buuccacece s e mauri cs aa pounds.. 807, 386 95, 290 
AT C A ue o mae i a CD ERE Rr short tons.. 6, 000 30, 000 
12" A ote x vns iru PEE ES PEE PA E DIST ate long tons.. 8, 700 50, 000 
4457 Manganese OF soi vosi epi a iE NE aude Es Sa VR eaten do.... 29, 198 279,571 
44 EID ro ue Rev Cuser(s rick pond e Wa Mawar Va eiae ode end do.... 30, 000 127, 500 
45 OPA DING acco ae ck R AAN Ed «i px eia Ya ue pounds.. 400, 000 33, 000 
407 HADXIIQuA AS OEC OX TORO E paca P RA EG long (ONS. ew eed uus sms esu xci re won ane 
47 | SUIDIUT aereis e DOneswei PENES up E AIR EX (ch xn BhOFt (ODS. close eser o nale E. Tam ETE. 
AB MOTIS aora oie eam Succ A do.... 300, 000 150, 000 
49-2 Infusoria] Ca Dhu nd eg SI UE E EE ECKEN RR do.... 1, 500 7, 500 
E 5 G5 wes os ota eim tam iae ind vee vta RICE Qua Dy pune xs Tae S edu Thx hen 81, 000 
51. Chromic iron OFe. era] ek ws err s e ee Roh au ERE E long tons.. 1,500 20, 000 
22-L'CoDA ORI RE veu ee ic ess ds o's wae EA rca RC pounds.. 8, 491 15, 782 
99 7 MESSI Loo ud eda bad wd EV duce ar ved E PO c RU short toriS:.|ssaze viv A 
Di | ASDOSQON oe been tick bos be Pede a ea dal Veri a acd ibn do.. 100 3, 000 
Do BUCO ausu ei va cti RES CPU UE R Va VIO RA Yo aci Vade d Rea E us pounds. 1, 000 8, 000 
56 , Ozocerite (refined)................. cc cece ce ween ccc ccccceces do... 43, 500 3,000 , 
57 ^ Total value of nonmetallic mineral products...............00[- 000000000000 286, 150. 114 
58 Total value of metallie products. 0.0.0... 0. eee cece ee wee lence e ee eere 237,574, 422 
59 Estimated value of mineral products unspecified............|].............. 900, 000 
60 CPA TOCCOA ecoosvesevs di Sir a Ewa v ata dus ped vases dad sites 524, 624, 536 


a Prior to 1889 quantity and value are fur rough stone squared: since 1890 they are for finished product. 
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the calendar years 1880-1905—Continacd. 
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MINERAL RESOURCES. 


Mineral products of the United States for 


1892. 
Product. ——— M 
Quantity. Value. 
METALLIC. | 
Pig iron, spot value. ..................... eere essccsc ,1ODg tons.. 9, 157, 000 $131,161, 059 ' 
Silver, commercial value....................... Lecce. troy ounces. 63, 500, 000 65, 662, 500 
Gold, coining value. cSdesewess sane no segue en pond wy Sel d tatem do.... 1, 597, 098 33, 015, 000 
Copper, value at New York A O bine hucess pounds.. 352, 971, 744 37,977,142 
value at New York City..................... eee. short tons.. 173, 654 18, 892, 320 
Zinc, value at New York Clty...................... ee eeee ees do.... 87, 260 8,027, 920 
Quicksilver, value at San Francisco ........................ flasks.. 27, 993 1, 215, 659 
Aluminum, value at Pittsburg......................eeees pounds.. 259, 8&5 172, 824 
Antimony, value at San Francisco..................... short tons.. 1, 790 276, 416 
Nickel, value at Philadelphia............................. pounds.. 92, 252 60, 739 
TI eco sue id A dí do.... 162, 000 32, 400 
Platinum, value (crude) at San Francisco....... o... tTOY ounces. 80 ox) 
Total value of metallic products. ........... 2. eee ee eee e elec eee e nee cwees 281, 514, 539 
NONMETALLIC (SPOT VALUES). i 
Bituminous Cor. a daa short tons..| 126,856, 567 125, 124, 381 
Pennsylvania anthracite..........ooooooooomoomommmooo.. long tons..| 46,850, 450 82, 442, 000 
Natüral O A O A aden 14,870,714 
Petroleum eono iu vemos wen de NUES aaa barrels..| 50,509,136 26, 034, 196 
Brick: Clay A ae TP PEERS 9, 000, C00 
Cement i505 oso eps cam wWynblsses a Eni PAN eee E qus ad barrels.. 8,758,621 7,152, 750 
SIONC wren det ee A Pia uv o poe ho maaan AO qu 48, 706, 625 
Corundum and emery.................... eee eee esee short tons.. 1,771 181, 300 
Crystalline Quartz: a PEE REPUS Ovo E ee hee ea Seas ee eee 
Garnet for abrasive purposes. ..........0 0. - ce eee eee cece eens OO. ues oues ota aednall aut ssies s cuc: 
A o oe Gas rV Ee C EE en ate EE Dee te iaces wa ar tie Eo 272, 244 
Infusorial earth and tripoli............................ short tons. .].............. 43, 655 
A O QU MI E Mas daa be den eic e a REM T 23,417 
CISION A E eve wea ied wal a E a Geir ween a eae POR ase dace 146, 730 
npo cd P ———— Er pounds..| 13,500,000 900, 000 
Broniheé-o..olhoeshócesrezecsentaaWesagucsu A ae ete te do 379, 480 64, 502 
FIOS paT a a short tons.. 12,250 89, 000 
GYPSUM a li dls Senne tae do.... 256, 259 695, 192 
A mecssebvenesce d tL coQuU ses DD DAD do.. 125, 000 65, 000 
Phosphate TOGRE io erEb4ox e ee OE eet KE RAN iae long tons.. 681,571 8, 206, 227 
PY OIG: gee P E pror do.... 109, 788 305, 191 
Bite C A A PR barrels.. 11, 695, 890 5, 654, 915 
AA A O A ous inr short tons.. 2, 688 80, 610 
Harv tes: (Crude) 23sec. cee edi P orm as do.... 32,108 130, 025 
CobHltOoXide cer uf a old eod Lo oS au ee gene pounds.. 7.869 15, 738 
Minera] paints <tc roues e id as short tons.. 51,704 767, 766 
LAO WINE in E A A cea do.... 27,500 2, 200, 000 
ARDOSEIOS S cd ott peu s deco eade iaa Side eene. UEM dE PE. do.... 104 6, 416 
Asphaltüm TC" laa do.... 87, 650 445, 375 
BRUNO td an E caddie dex es dese aat ed long tons.. 10, 518 31, 183 
Chromic TONO aa do.. 1,500 25, 000 
Clay (all other than brick)....................... Lesen. short tons.. 470, 400 1, 000, 000 
Eeldspür oca ceo ereen n ERO e RE I SQE D C Man EE ETE do... 16, 800 175,000 | 
Fibrous IBIQ. corio oko p weed EERRYNENINQ ERR NINE RS do.... 11,925 472. 485 
Ni. qae" do.... 22, 400 80, 000 
Fullers CAT vaseeetoces ces vx exe euin e e or RERBA rs NE GO Ces eti ia Neteco e| a RR RR RR ca e 
GTHDIIITUS Loses easi cis ER o RS e pounds i ocosr eu dud uh 104, 000 
Limestone for iron flux .............................. ee. long tons.. 5,172,114 3, 620, 450 
Magnesite soc. iria AÑOTL IONS. 1,004 10, 040 
Mülgül6se OLG... a AE a a commen ey long tons.. 13,613 129, 586 
MICHo a RO Reds ee epu exem PX een AA eee pounds.. 75, 000 100, 000 | 
Mineral WATS) recon da a LES gallons sold.. 21, 876, 004 4, 905, 970 
MODI is cre the y Eoo pul acide tana oU A RUE a ues te pae Nooo pounds..|.............. is 
Ozocerite (refined)... sede A sa VE do.... 60, 000 8,000 
Precious stones ............. Puwbaocoheupv sen AS es E A 312, 050 
Pinnice Stone. aero ido e M rrLACLE A E RHORC LOS... ssc ———— aaa 
ial P deeee een ene ede sees Ree hedase pounds.. 100 300 
"SORA pStON E aosi roua IAS en short tons.. 23, 908 437, 449 
Total value of nonmetallic mineral produets.........oooomcoo ooomommomom»... 310, 028, 842 
Total value of metallic products........oooooooomooonnmmoono.. T d bcr Edu aus 281,514, 539 
Estimated value of mineral products unspecified............. A , 000, 000 | 
Grand total. os | ias 622, 643, 381 | 
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N 1995. 1894. 1895. 
a Quantity Value Quantity. Value. Quantity Value 
A, PASEA ES CR PRO RR CN IRE 
7,124, 502 $84, 810, 426 6, 657, 388 $65, 007, 247 9,446,308 | $105,198,550 1 
60, 000, 000 46, 800, 000 49, 500, 000 31, 422, 100 55, 727, 000 , 445, 2 
1, 739, 323 35, 955, 000 1, 910,813 39, 500, 000 2, 254, 760 46, 610,000 | 3 
339, 785, 972 32, 054. 601 364, 866, 808 33,141,142 | 385, 913, 404 38,012,470 ' 4 
163, 95? 11, 839, 590 159, 331 9, 942, 254 170, 000 11,220,000 + 5 
Te, X32 6, 306, 560 75, 328 5, 285, 026 89, 656 6,278,020 6 
30, 164 1, 108, 527 30, 416 934, 000 36, 104 1,337,131 7 
339, 629 266, 903 550, 000 316, 250 920, 000 464, 5 
1, 503 270, 40 1,387 249, 706 2,013 304,169 9 
| 49, 399 22,197 9, 616 8, 269 10, 302 3,091 10 
8, 938 Dy POS |e secs etch AAA vata ae SUM aeos ais es 11 
75 517 100 600 150 900 12 
] : 219, 436, 649 |.........LLLuuus. 185, 804,594 |.............2.. 245,874,431 13 
\ 
| '— 23,885, 231 122, 751,618 118, 820, 405 107, 653, 601 185, 118, 193 115,779, 771 | 14 
: 4,185, 306. 5, 687, 078 46, 358, 144 78, 488, 063 51, 785, 122 82, 019, 272 | 15 
ji FREE 14,346,250 |.. 2.2.0... ee eee 13,954,400 |...........0. 00. 13, 006, 650 | 16 
| d 28, 932, 49, 344, 516 35, 522, 095 52, 892, 276 57,632,296 | 17 
COH at al ae „000,000 |... eee b 64,655,388 |.....----..-.-.-| O 65,409, 806 | 18 
8,002, 467 | 6, 262, 841 8, 362, 245 5, 030, 081 | 8, 731, 401 5,482,254 | 19 
Roo CM uino 33,885,573 |... cece eee e ee 86,534, 788 5.2.2.2... eee Be 83,319, 181 | 20 
| 1,713 142, 325 1,495 96, 936 2,102 106,256 | 21 
: RT MUERE 6, 024 18, 064 9, 000 27,000 | 22 
HEN E A uns PIDE NECS 8,325 95, 060 | 23 
— S38. 287 | OA 098,914 h seeds beac ntons 205, 768 | 24 
SUL OCA 22, 582 2, 584 11,718 4, 954 20,514 | 25 
ais 16, 645 asadas E 22,542 | 26 
E 139 ir eae 135.873]. 52 rii 222525 155,881 | 27 
8,699, 000 652, 425 14, 680, 130 974, 445 11, 918, 000 595, 900 | 28 
345, 399 104, 520 379, 102, 450 517, 421 134,343 | 29 
12,400 | 84, 000 47, 500 i 24,000 | 30 
259, 615 | 696, 615 239, 312 761,719 265, 503 797, 447 | 31 
15.000 40, 000 76, 000 40, 60, 000 30,000 | 32 
941. 368 4, 136, 070 996, 949 3, 479, 547 1, 038, 551 8,606,094 | 33 
79,777 256, 562 105, 363, 99, 549 322, 845 | 34 
11,816,772 | 4,064, 668 12, 967, 417 4,739, 285 13, 669, 649 4, 423, 084 | 35 
1,200 42, 000 500 20, 000 1, 800 42,000 | 36 
2,970 88, 506 23, 335 86, 983 21,529 68, 321 | 37 
8, 422 10, 346 6,763 10, 145 14, 458 20,675 | 38 
37,724 | 530, 384 41, 926 498, 50, 695 621,552 | 39 
24,050 ' 1, 804, 420 19, 987 1, 399, 090 20, 710 1,449,700 | 40 
_ 50 2, 500 325 4, 463 795 13, 41 
47,779 372, 232 60, 570 353, 400 68, 168 348, 281 | 42 
9,079 29, 507 11, 066 35, 818 17,069 44, 000 | 43 
1, 450 ' 21,750 3, 680 53, 231 1,740 16,795 | 44 
448, 000 900.000. i02: dou oboe leone tenes A S E T 45 
20, 578 68, 307 19, 264 167, 000 8, 523 30, 46 
35, 861 ' 403, 436 39, 906 435, 060 39, 240 370,897 | 47 
33,231 63, 792 42, 560 319, 200 18, 747 21,038 | 48 
A RECEN rr a , 900 41,400 | 49 
843,103 | 63, 232 918, 000 64,010 |................ 62,582 | 50 
3, 958, 055 2, 374, 833 3, 698, 550 1, 849, 275 5, 247, 949 2, 623, 974 | 51 
704 | 7,040 1, 440 10, 240 2, 220 17, 52 
7,718 | 66, 614 6, 308 9, 547 71, 769 68 
66, 971 88,929 A  -, E (esee RE Rec eser 55, 831 
23, 544, 496 | 4,246, 734 21, 569, 60% 8, 741, 846 21, 463, 543 4, 254, 237 55 
| 130, 000 7, 600 6, 855 "19% 1,573, 137, 160 | 56 
HN RENS me T a En 57 
[HM | 264,041 |. ciue terae 192, 2600) E 113,621 E 
l«eccecansesocceo cononscetssecssccelcocsocccccecceccvecesclos ccc scnececececlccccs A eccceccccec|j ooa @eeeenreors 59 
AS US AC 150 450 100 850 | 60 
21,071 , 255, 067 23, 144 401, 325 21, 495 266,495 | 61 
"DNUS 323, 257,318 |................. 362, 570,173 |........ ee sseee. 393, 897,097 | 62 
OEC LUE 219, 436,649 |................. 185,804,594 |................; 245, 874,431 | 63 
DRE „000,000 l................. ,000,000 |........... 0000. , 000, 64 
buddies 543,693,967 cacon 549, 374,767 |................| 640,771,528 | 65 
a Including copper made trom imported pyrites. b Clay products, 


MINERAL RESOURCES. 


Mineral products of the United States for 


1596. 
Product. * Serien 
Quantity. | Value. 

METALLIC. 
Pig iron, Spot VA Macri ei ....long tons.. 8,623, 127 £90, 250, 000 . 
Silver, commercial value... cc. eee eee ee eee eee troy ounces.. 58, N34, SOO 39, 654, 600 
Gold, coining Vali; iria dow... 2, 508, 132 B3, USS, 000 
Copper, value at New York City .....................esluu. pounds, .| 460, 061, 430 49, 456, 603 
Lend, value at New York City .................... ees. short tons.. 188, 000 10, 525, 000 

Zine, value at New York City.....0 0... 0. cee eee eee oo. do.... 81, 409 6,519, 920 

Quicksilver, value at Sun Francisco ........................ finsks.. 30,765 1,075, 449 
Aluminum, value at Pittsburg ........ooooocoononormomo ooo. pounds.. 1, 300, 000 520, 000) | 
Antimony, value at San Francisco .....oooooomcoomcmmo.. short tons.. 2,478 e 347,39! 

Nickel, value at PhiladelphiA.........oooooooooooorooomo.- pounds.. 17,170 4, 461 
O PET OEE NS WU cowie too alee E TEN M NE 
Platinum, value (crude) at New York Citv........... troy OUnces..; 163 | 941 | 

Total value of metallic products. ..... 2.0.0.2... eee cee eee cece eee lees 251, 445, 519 


NONMETALLIC (SPOT VALUES). 


| 
Bituminous COA! jose oacats ni EDU NS short tons..! 137, 640, 276 | 114, 891, 515 
Pennsylvania anthracite... 00... cece eee eee eee long tons.. 45, 023, 257 81, 748, 651 
hIQUUIERGT O Tere cm 13, 002, 512 
POtrolstibi «2.52 mcos atr qe E eats at V nessa tee awn cae eee barrels.. 60, 960, 361 58, 5185, 709 
CUNY DEOGOHCIS A Pre CU E O A A 63, 110, 408 
COMER cis xwv uA p aaa eoa uo OAM dd LIA edet dp rA RUE barrels.. 9, 513, 473 6,473, 213 
IIl) ic ods A tees? VOR eave cet E aq eR dad RE LENT ca ere Ld Ee E 6, 327, 900 
LE E edu v uiae. Res oe ximus sentes eqs dues Mud VR Eq ere qu EE EMEN 2,746,205 
PING a Eee E A A A Nd pat ou OE M 23, 965, 229 
Corundum and emely . 22... cee cece cece tee ee eene. short tons.. 2,120 113, 246 
COV SCAT QUATRE eee wow ee do.... 6, 000 18, 000 
Garnet for abrasive purposes. 2... 2... eee cee ee cece eee eee do.... 2, 656 68,577 
A E d bte DNI. opt 326,826 
Infusorial earth and tripoli .......................LLu.. short tons.. 3,846 26. 792 
MISCO Er 22, 507 
OTISPOTIOS OP iOU recede accusa de eee eh Deed eG ea sett um Mafia adi e NOMEN 127, 095 
BORN closes resa ciues e nce iege LIU ALIE e pounds..| 13,505,000 679, 400 
Bron orc ooo tueveDibeec Et da due ek Ossa eura aic aid dud do.... 546, 580 144, 501 
PIMOS [RE SL o duse ad tes POE dene dada short tons.. 6, 500 52, 000 
GYPSUM uu eost Ve veges ek o dE SEMI EE OE Ee ud QV E ER e do.... 2:4, 254 673, 344 
BUYS Oud uua cet oboe onde a rM ae quise qu d Mende qu do.... 60, 000 30, 000 
Phosphate Tit ii eee cce O ees EU ena oe long tons.. 930,779 2,503, 372 
Prite eeure cipe tiene e DEM a aud ua do.... 115. 183 320, 163 
SUL is eLavasibR REPE tenes ev aa RERUM dis barrels..| 138,850, 726 4, 040, N39 
LASUTDIIE: te okies Suse Aid eo eU RE AQUAE bera Vive uds short tons.. 5, 260 87, 200 
Hürvtes-QOrnde) occa evista ista coin do.... 17, 068 46. 513 
UIS LAM A a a i e r a pounds.. 10, 700 15, 301 
Mineral TUUM os EA esos ERE Re CR short tons.. 43, N01 450, 059 
¡AUR AA A AA do.... 20, 000 1, 400, 000 
ASDOSLORS A aem eS oes UNO NR US shi dva eS PEN do.... 504 6, 100 
ASO UO noua eerte s Eua a Ue Esq E M mE Meat (0... $0, 903 077, ^68 
A E pF edet sae Wa EA RN VUE D E S long tons.. 15,361 47, 335 
Chromiec TRO AMO S seruo Es ae caverns Vl EN duele Maus Vas a P er ees do.... 786 6, 667 
DCAD AT em" ——rrm short tons.. 10, 203 35, 200 
Pipes GG di ER ERAN qu do.... 46, 080 399, 443 
Puller SU Hribacsderviseinpi e AR e AES SE do.... 9,572 | 59, 300 
Graphite CUEVSULL EB Jessie mre ere eR E ehh edens pounds.. OU SOR | 48, 460 
Graphite (AMOrphous)......... 00. ee cee eee eee eee eee DOTE IONS.. T60 $ : 
JETER do.... 1,500 | 11. 000 
Manganese Ore 22d. cesse ehe haeo RATE SS PEE E qM a deis long tons.. 10, 0S8 | 90, 727 
Mioa (Shetti ar a a nae RW Ras AAA pounds.. 49, 156 65, 411 
MICI CRETA A m eéseordae d esie s Ra ae ds short tons.. SR 1, 750 
IB TDOIR iC TT ee ees oa wees Shee Welles gullonssold..| 25,795,312 | 4, 136, 192 
NORA Zhe ae daw eet Hae eed Pre MERE ERE Ee Garter E uu es pounds.. 30, 000 : 1, 000 
Ozocertte (Nasa iaa do.. x sei eR Eus mae RO Rad deas 
Precious SOMOS 4 cora —————————————————————nÓ 97, 850 
PUMICE ROME vue a iie hunch cous eG Nuoro. meas short tons..,.............. M pk uma anis 
UC LER I a AAA m do.... 12,438 | 24, 226 
Rutile...... A E EE T E E pounds.. 100 | 350 
SGAPSIODOC Aida AR AA DE short tons.. 22, 193 SH, 065 
Total value of nonmetallie mineral products................. NOMEN | 35M, 0948, 702 
Total value of metallic products. ..... 0.2.0... cee ec ee eee cece ee cee e | 25], 145, 519 
Estimated value of mineral products unspecitied ............ BE MERKEN, 1, 000, 000 
A O eos aes | PE Siu | 640, 544, 221 | 
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1897. 1898. | 1899. | 
Quantity. Quantity. | Value. Quantity. Value. | 
| 
9, 652, 680 11, 773, 934 $116, 557, 000 13,620,703 | $245,172,654 | 1 
53, 860, 000 54, 438, 000 $2,118, 400 54, 764, 500 $2,858,700 | 2 
2,774, 935 8, 118, 398 64, 463, 000 3, 437, 210 | 71, 053, 400 3 
494, 078, 274 526, 512, 987 61,865, 276 568, 666, 921 101, 222, 712 1 
212, 000 222. 000 16, 650, 000 210, 500 | 18,945,000 | 5 
99, 980 115, 399 10, 385, 910 129, 051 14, $40, 865 6 
26, 648 31,092 | 1, 188, 627 30, 454 1,452,745 | 7 
4, 000, 000 5, 200, 000 | 1, 716, 000 6, 500, 000 1, 716, 000 8 
3, 061 3,238 | 532, 101 2,861 559,189 | 9 
22, 707 11, 145 8, 956 22. 541 8,566 | 10 
eee ew ee ee re LLL ee © =» +f ee ewe ewe eee re E ee -- ere e © «© ... ..o... - 2 manh al 11 
150 225 | 1, 913 300 1,800 | 12 
PR 205,200, 970 EREN 305, 482,183 |................| 487,831,631 | 13 
147, 617, 519 119, 595, 224 166, 593, 623 132, 608, 713 193, 323, 187 167, 952, 104 | 14 
46, 974, 714 79, 301, 954 47,663, 076 75, 414, 537 53, 944, 647 88, 142, 130 15 
T De 4 AP Be Ce, 49 2:.ezu ins, ERE AAA 20,074,873 16 
60, 475, 516 40, 874, 072 55, 364, 233 44, 193, 359 57, 070, 850 | 61,603, 904 17 
POCO LONE [cid ae 24 480 88071 125252 6 oo E | 95,797,870 18 
, 989, 8,178, 283 12, 111, 208 | 9, 859, 501 15, 520, 445 | 12,889,142 19 
ERA 6,990,497 |................-] 6 G88, DIO Lio ooo eve E 6,993,067 20 
+ ELA BOE She Mara a | A E EE TT 3,962,733 21 
$ AE AN A S | A |) c ois resksil 35,244,717 22 
106, 574 4, 064 275, 064 4, 900 150,600 23 
22. 500 8,312 23, 990 13, 600 39,000 24 
80, 853 2, 967 86, $50 2,765 98,325 | 25 
4.. Cro 801008 PARAR I9 RE ees acea en] 675,586 26 
22, 835 2, 733 16, 691 4, 334 37,082 | 27 
Sube BGA Iuusvaesssssessve. BOL na AA AA 28,115 | 28 
CM MEME 160; 486. Leo gazes ee 208,283 | 29 
000 1, 080, 000 16, 000, 000 1, 120, 000 40, 714, 000 1,139,882 | 30 
487, 149 129, 094 486, 979 125, 614 433, 004 108,251 31 
5,062 387,159 7,675 63, 050 15, 900 96,650 32 
258, 982 755, 864 291, 638 755, 280 486, 235 1,287,080 33 
60, 000 30, 000 60, 000 30, 000 60, 000 30,000 34 
039, 345 2, 673, 202 1, 308, 885 3, 453, 460 1, 515, 702 5,084,076 35 
143, 201 391, 541 193, 361 593, 801 174, 7:4 543,249 | 36 
973, 202 4, 920, 020 17, 612, 634 6, 212, 554 19, 708, 614 6,867,467 37 
2, 275 45, 590 1, 200 32, 960 4,530 107,500 — 38 
26,042 58, 295 31, 306 108, 339 41,804 139,528 39 
19, 520 31, 232 6, 247 9, 371 10, 230 18,512 40 
47, 308 501, 029 48, 479 534, 345 51, 020 517,328 41 
25, 000 1, 750, 000 33, 000 2,310, 000 40, 146 3,211,680 42 
580 6, 450 605 10, 800 68] | 11,740 43 
75, 945 664, 632 76, 337 675, 619 75,085 | 553,904 44 
20, 590 57,652 25, 149 75, 437 35, 280 | 125, 698 45 
516 43,100 13, 440 $2, 395 24, 202 211,545 47 
57,009 396, 936 51,356 | 411,430 B4, 655 438,150 48 
17,113 112, 272 14, 860 | 106, 500 12,381 79,614 49 
! y > » (d may) [- 
a 65, 730 { hath j 75, 200 | ver 167, 106 e 
1,143 13,671 1,263 | 19, 075 1, 280 18,480 52 
11, 108 95, 505 15, 957 | 129, 185 9,935 82,278 Ag 
82, 676 80,774 129,520 | 103, 534 108, 570 70,587 | ^4 
740 14, 452 3, 999 | 27,564 1. 505 50,878 | 55 
23,255,911 4, 599, 106 28, 853, 464 8, 051, N33 39,562, 136 6, 948, 030 | 5G 
44, 000 1, 250, 776 | 13, 542 350, 000 20,000 | 57 
"***-a""oneocssaseclt*sosvottsooctccet Ao E es, Safa ee LID t's eile A Wyo ered CCNA TTE OA n 
Y AP eters | 160; 090 1. 2222254275 32555 | 185,770 59 
hasana saaan 600 | 13, ?00 100 10,000 60 
26, 227 21, 425 42,670 29, «52 150,345 6l 
350 140 700 220 lo 62 
365, 629 22, 231 287,112 94.765 330,505 63 
—— ——— —————— — —-—Á— i c (€— 

BTE UU orcos tard STF ABO EH AA 525,524,074 64 
a voso A MEER EORR 206-480 TRS Nes cos ccm ros zi 187,831,631 65 
"E eus wu? { 4 AR A 1,000,000 66 
ry) sy SER d co acre tse oe 1.011,255,705 67 
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38 MINERAL RESOURCES. 
Mineral products of the United States for 
1900. 
Product. AA AA 
Quantity. Value 
METALLIC, 
1 E Sota value at Philadelphia .. ....................... long tons..| 13,789,242 £259, 944, 000 
2 | Silver, commercial value.....ooomoooooonomommoo..o troy ounces.. 57, 647, 000 35, 741, 100 
3 | Gold, coining value corona oleis hue e dcni o adacmaxQR ERU do.... 3, 829, 597 79, 171, 000 
4 | Copper, value at New York City -.....oooooooooooooooo.o.. pounds.. 606, 117, 166 93, 494, 039 
5 | Lead, value at New York City ......oooomonooooooomooo. short tons.. 210, 821 23,501, 653 
6 | Zinc, value at New York City .......oooooooooocnnonmonoos»...o. do.... 123, 886 10, 654, 196 
7 | Quicksilver, value at San Francisco .......oooooomomom.omo... flasks.. 28, 317 1, 302, 556 
8 | Aluminum, value at Pittsburg .............. e eceeece eee pounds.. 7,150, 000 1, 920, 000 
9 Antimony, value at San Francisco............. Micra: short tons.. 4, 226 837, 806 
10 | Nickel, value at Philadelphia... olco er ree ox pounds.. 9, 715 8, 556 
IL CDHEIS 5555 aerate eS ee acne scusa A iP kee O dat Gane mque A aum oes s 
12 | Platinum, value (crude) at New York City........ troy ounces 400 | 2, 500 
13 Total value of metallic products ............. 2.20.0. c lees e nth 511, 632, 891 | 
NONMETALLIC (SPOT VALUES). | 
14 | Bituminous COBl. 665i woe senes dai short tons..| 212,316,112 220, 930, 313 
15 | Pennsylvania anthracite ......0... 0... cee cee ee cee cece long tons.. 51, 221, 353 85, 757, N51 
A AES taa 22 sut d eus dne uoc de disais ecu D Po LM PLI A 23,698, 674 
l4 LPOeUtpoIettll e cede er deus e ec vue a bah RE seh deuda barrels 63, 620, 529 75. 989, 313 
18: Ciy OCMC had acuta dase DT usua ese Eta A xcu? Geen rant exe cada E o pae RE 96, 212, 345 
19) |-COmelt ccc areas da il OO PET ET ESSEN barrels..| 17,231,150 13, 233, 581 
PONTI c tS 6, 797, 496 
21h SATAN DPIC WT ae ee de Se eee, Lar ies OR cuo 
22 SIAC yan A msc pv 4, 240, 466 
Zi BUONO o. co picea oratio cries edle owe dae roa Mae quA qd edes dus [is aram aaa Oat 36, 970, 777 
24 | Corundum and emery................eleeeeeeee eee short tons.. 4,305 102, 715 
25 | Crystalline qUATIZ ioc ed LORS TR RES ERE Vd E ata do.... 14, 461 40, 705 
26 | Garnet for abrasive purposes ...........2 0.20 cece eee ee eeeee do.... 3, 185 123, 475 
AE A es wie toh nrc cc are lanl deu ue es eher ete ees ana eue a vs 710, 026 
28 | Infusorial earth and tripoli............................. short tons.. 8, 615 24, 207 
BO O ese 32, 858 
ROME III NA TERR EE E UU O eea ani eai 174, 087 
$1 | Sequimitsos tp —-—————————— ——— pounds..|....... iuc E 
932. i o A A pL se ose eae twee oe c. short tons.. " set e wt 
33 | Dro mierda lle LC pounds.. 921, 444 140, 790 
OF OBDBIOPSDHRIISIseseeveelePOeroM REIR eR ee E RAE short tons.. 18, 450 94, 500 
35 | Gy D S Suae dei DL DM CUI oe su d eae au E DER do.... 594, 462 1, 627, 203 
Boel Lithiüm dues oa tec os A we eA LM proud do... DU. A mes cebu 
AUI A A aiea E fado di do.... ,000 , 000 
38 | Phosphate rocK iius cese neck date. aoc exi weed long tons.. 1, 491, 216 5, 359, 248 
39 sic ET A a a a a a a SEEE do.. ,615 749, 991 
An A eee si ad aadun bare ewnadoe: short tons.. 8,525 88, 100 
ATUS A She wis d adus lar oes dnl ta e barrels.. 20, 869, 342 6, 944, 603 
42 | Barytes (crude) ...oooocooccccocorccorrrrncr rr o Sliort tons.. 67, 680 188, 059 
43 | Cobalt oxide ............ Ueda cited Bay Dis ad o E d eed pounds.. 6, 471 11,648 
44 | Mineral paints................ eee eee eee eee eee eee ee Sliort tons.. 57, 426 644, 089 
40 ZING While aa X MS ES E Y ad E radere do.... 48, 540 3, 667, 210 
AG HAS DOSUIS cay eave a Du uan Les cla eens Ud eto adiit ode wae Peas do.... 1, 054 16, 310 
AT ASP S ecole Rb se eb e Cera E V vew E EUVEePÓie eI S do.... 51, 389 415, 958 
48 SU RCM TO T" long tons.. 23, 154 89, 676 ! 
49 | Chromic iron OF a suse ec or env TR acr I EDO ene EUR o. 140 1, 400 
|I QC EM CPP ——————m short tons.. 21, 521 180, 971 
DE q:Fibrous tales EE UI era a e UR ETE ES REP Es E. do.... 63, 500 499, 500 
52 PUG S GUILD fink a o Ea RET E*AU EA ERR Re NE EM IRIURE RS do.... 9, 695 67,035 
MERI CCCET IQ ac D——— m n ————op rep" 
54 | Graphite (Cervstalline].au esu ouis e rere e ee ER ned pounds.. 5, 507,855 197.579 
55 | Graphite (amorphous) ...ooooocooooonorormncoranooo.. short tons.. 611 ! 9 
BG.) ABRES or A al do.... 2, 202 19, 33 
57 | Manganese Ofe dad e Ut oia long tons.. 11,771 100, 289 
58 | Mien A A ea a s pounds.. 456, 283 92, 758 
DO MIE (CTAP ii cia short tons.. 5, 497 55, 202 
60 | Mineral uU. tae e da add gallons sold..| 47,558, 784 6,245, 172 
61 | Monazite and Zircon deis a di pounds.. 908, 000 48, 805 
624 Precious stones cece wee sees RR em A usus aan [baw aus ai daia 233, 170 
63 | Pumice SIONE AS ea A ivl ex C UTERE ENS 
6i Quartz (UI ida do.... 82, 495 86,351 
SAM REO aT A a wae ae se ee ei hae cet a pounds.. 300 1, 300 
66 | Tale and soapstone............-ec elec re e rr ran short tons.. 27,943 383, 541 
67 | Uranium and vanadium .................... cc eee eee eene A ese Rc cert sten EMI daas 
68 Total value of nonmetallic mineral products................. eee cece ences 594, 387, 461 
9 Total value of metallic products... 0.0... ee cece eee eee M ee RA 611, 632, 891 
70 Estimated value of mineral products unspecified ............ M T 1, 000, 000 
71 Grand total ............... TEE eae oder aetna: | MUS : 1, 107, 020, 352 


a No metallic tin; about 20 tonsof high-gradecencentratesshipped to England from South Carolina. 
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1901. 1902. 1908. 
mx 
Quantity Value Quantity Value Quantity. Value. 
sme "eum Dmm Memes RENS "uites d 
55, 214, dy, . " , ` ’ , 1 , , 
3, 806, 78,666,700 | 3,870,000 80, 000, 000 8, 560, 000 73,591,700 | 8 
del "V, ) | 23, Nr iV; , , 2, , , | 
140, 822 11, 265, 760 156, 927 14, 625, 596 159, 219 16,717,995 | 6 
29, 727 1, 382, 305 34, 291 1, 467, 848 35, 620 1,544,934 | 7 
7, 150, 000 2, 238, 000 7, 300, 000 2, 284, 590 7, 500, 000 2,284,900 | 8 
2, 639 539, 902 3, 561 634, 506 3,128 548, 433 | 9 
6, 700 | 8,551 5,748 2. 701 14,2 45, 900 10 
"edo el A PARES AR AA AA a) A ant 
1, 408 | 27,526 | 94 | 1,814 110 2,080 | 12 
E: "POR | 480,006,859 |. .........----- 599, 916,009 |............... 583, 433, 948 | 13 
— | — ———— ES 
| | 
225. $28, 149 236, 422, 049 260, 216, 844 290,858,483 | 282,749,348 . 351,687, 933 | 14 
60, 242, 560 112, 504, 020 36, 940, 710 76, 178, 586 66, 613, 454 | 152, 086, 448 15 
TES LE TEC TA N rA , 867, dep" , 807, 860 
69, 389, 194 66, 417, 335 88, 766, 916 71,178, 910 100, 461, 337 94, 694, 050 17 
RE I0 NM A O 100 DIT PERE 131, 062, 421 
20, 068, 737 15, 786, 789 25, 158, 504 25, 366, 380 | 29, 899, 140 31,981 341 | 19 
E aec ¿204,064 |. ............... ST) PA 9,255,882 | 20 
St OT hin. IA, AAN IER CCS ieri iei ii 155,040 | 21 
| Moos o EK | DTO 6 eer | 6,096,061. E e aw 6, 256, 885 | 22 
ie TN A BA; 708,889. e: 57,433, 141 | 23 
| 4, 305 146, 040 4,251 104, 605 2, 512 64,102 | 24 
| 14, 050 41, 500 15, 104 84, 335 8, 938 76,908 | 25 
4, 444 158, 100 3, 926 132, 820 3, 950 132,500 | 26 
Wo. 2549 1 E FEIET ETTA TEET, 721,446 | 27 
4,020 a 5,665 | 53, 244 9, 219 76,273 | 28 
| AES er zx; CAUDAE Curt NN DO ripis 52,552 | 29 
Eos IPR : O rok MINE [Lo rt 366,857 | 30 
| 600, 000 | 81,180 1, 222, 000 36,691 | 31 
017,887 514,811 “91,000 |f “34,480 661, 400 | 32 
562, 043 198, 472 598, 500 167,580 | 33 
19, 586 271, 832 42, 523 213,617 | 34 
683, 791 : 2, 089, 341 1, 041, 704 3, 792, 943 | 45 
1,750 43, 200 25, 750 1, 155 23,495 | 36 
99, 880 1 12, 741 34, 211 22,521 | 37 
1, 488, 723 4, 693, 444 1, 581,576 5,319,294 | 38 
241,091 " (d (4/099 ||. 283,127 1,109,818 (2 
20,562, 661 p 5, 668, 636 18, 968, 089 5, 286, 988 | 41 
49, 070 1 203, 154 50, 397 152, 150 | 42 
13, 360 048 6,714 120, 000 ,000 | 43 
52, 209 745, 227 56, 262 500, 922 | 44 
46, 500 4,016, 499 62, 962 4,801,718 | 45 
747 , 005 16, 887 16,760 | 46 
63, 134 555, 335 765, 048 101, 255 1,005, 446 | 47 
18, 906 27, 322 120, 366 48, 087 171,306 | 48 
868 4,567 150 2,250 | 49 
34,741 7 250, 424 41, 891 256, 733 | 50 
69, 200 615, 350 ,2 421,600 | 51 
M, 112 98, 144 20, 693 190,277 | 52 
aH ce SUB as RA aene d 943, 135 807, 797 , E, 044 855, 828 58 
| 3, 967, 612 Í , : , | 
| "- 182,108 |! 16: 591 225, 554 {35 
3, 500 , 830 8, 490 3,744 10,595 | 56 
11, 995 60, 911 2, 825 25,835 | 57 
360, 060 98, 859 373, 266 83, 843 619, 600 118,088 | 58 
2, 171 j 35, 006 1, 659 25,040 | 59 
55, 771, 188 586, 962 8, 793, 761 51,242, 757 9,041,078 | 60 
748, 736 59 80: 64, 160 865, 000 65,200 | 61 
E- IS acia «Oe TR dores tee 307,900 | 62 
prone ETIAM pt i Pies UN 2,750 885 2,665 | 63 
| $4, 420 144, 209 55, 233 156, 947 64 
ARA .|..........-.--|. erue el eo reor aeo run 5 
i 28, 643 26, 854 525, 157 e26,671 418,460 | 66 
a AAN | 48,125 | ; 5,625 | 67 
| ac DAY I................ | SATA l-is 907,451,393 | 68 
oco sv WIL UY 7 co p MEE 599,916,009 |............... 583,433, 948 | 69 
A I PLR [.. ............. | 1,000,000 |......... 2: 1,000,000 | 70 
me LECT iu a, .........-.-- | 1,823, 068, 677 |............... | 1,491, 885,841 | 71 
ò Refined. c Crude. 4Included under pyrite. «Included under estimated 
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Mineral products of the United States for the calendar years 1880-1905—Continued. 


1904. 1905. 
Product. = = 
Quantity. Value. Quantity. Value. 
METALLIC. 
Pig iron (spot value)........... ...long tons..| 16,497,033 | $233, 025, 000 22,992,380 | $382, 450, 
Silver, commercial value ....... troy ounces. 55, 999, 864 32, 035, 378 56, 101, 600 34, 221, 976 
Gold, GOING VOU ¿cairo do 3, 910, 729 80, 835, 648 4, 265, 742 88, 180, 700 
Copper, value at New York City..... pounds. -| 812,537,267 | 105,629,845 | 901,907, 843 139, 795, 716 
Lead, value at New York City....short tons.. 307, 000 26, 402, 000 302, 000 28, 690, 
Zinc, 'value at New York [nis senor eas do.. 186, 702 18, 670, 200 203, 849 24, 054, 182 
Quicksilver, value at San Francisco. .a flasks.. 31,570 1, 503, 795 30, 451 1, 103, 120 
Aluminum, value at Pittsburg ...... Pounds.. b 8, 600, 000 b2 477, 000 | 511,347, 000 8, 246, 300 
sar oad, value at San Francisco, short 
re e AE Nene hic A EO MAR 3, 057 505, 524 8, 240 705, 787 
Nickel, value at Philadelphia....... pounds.. 24, 000 11:400. daras c) 
TIE E ARIA dX A T E E E do.... DD. A aenn NODO is dus goes 
LAN value (crude) at New York City, 
AR La odo KE Re br DERART ER re p si 200 4, 160 318 5, 320 
Total value of metallic products. .......|......... esses | 501,099,950 |.............. | 702,453, 101 
NONMETALLIC (spot values). | 
Bituminous COR]. ..-io luus euwv ase short tons..| 278,659,689 | 305,397,001 | 315,259,491 | 934, 877, 963 
Pennsylvania anthracite.......... long tons..| 65,315,490 | 135,974, 020 69, 339, 152 141, 879, 000 
Natura! EüS...........lle enne n n mnes He eene Be, S004 AA 41, 562, 855 
POLFOIDUIM E osazacutdd d) ER RELZAePE barrels..| 117,080,960 | 101,175,455 | 134,717, 580 84, 157, 399 
al AR PA E BE din nS REOR E d 181,028, 248. 1... eoe reo nh 149, 697, 188 
i ————— e — E barrels 31, 675, 257 26, 031, 920 40, 102, 308 35, 931, 533 
T€ Tee ee short tons 2, 707, 809 9, 951, 456 2, 984, 100 10, 941, 680 
Band: EN AAA A, sp via d ad A: POMPE 972, 064 
DIA ci VASEAPEEZFER ES REPE D NIE E a MM IM EN cakes AA oes sodio | 5, 496, 207 
BED DAE TETEE sus ad uio Rice aol doo acis Nati doi 58. TUS TIB a sax | 63,798, 748 
Corundum and emery in ERA bae d short tons.. 1, 916 56, 985 2,126 | 61, 464 
Crystalllne-quATIE. i.c eoo e ee oo e saVE A 81, 940 74, 850 19, 039 | 88, 118 
Garnet for abrasive purposes........... do... 8, 854 117, 581 5, 050 | 148, 095 
GTIRONODEE..ioedarkes is vus tiec s AA BOL GEE louuesasvéannes | 777, 606 
Infusorial earth and tripoli.......short tons.. 6,274 | 44, 164 10, 977 | 64, 637 
A ob. oe USS catusasu anoles REA GOOD! ob RE d wp s | 37, 974 
OOOO IBS Loo cca e da SERRA KR Eas iR ce EX Md eh DC e ERR C d as | 188. 98D cosmos s i 6 244, 546 
ARSENIO ORIO crios )ounds 72. 418 | 2,185 1, 507, 386 35, 210 
BOE o Losses o eon oor t» short tons.. 45, 647 698, 810 46, 334 1,019, 154 
e Ma pounds.. 897, 100 269, 130 1,192, 758 178, 914 
acia ogg —M— — —— E short tons.. 36, 452 234, 755 57,385 | 362, 488 
F A eem A E E PAS O do... 940, 917 2, 784, 325 1,043, 202 | 8, 029, 227 
Litninm ininerali. 2oeeo ores ae ona vases a ues 577 5, 155 21 252 
MAPIB Cover vv AXE A GO ius 18, 989 | 13, 145 38, 026 16, 494 
le FOGK. ise TN long tons.. 1,874, 428 6, 580, 875 Ere 6, den 
yrite... | 253, 938, 4 
Sulphuref cccctrecec tees eceseee eee do... 334, 373 3, 478, 568 181. 677 3,706. 560 
Ene A TES barrels.. 22, 030, 002 6, 021, 222 25, 966, 122 6, 095, 922 
Barytes (rüde): LooooesanzEk RARE. short tons.. 65, 727 174, 958 48, 235 148, 803 
CODI COZIOD: rn dae sv cas ds ard IER pounds.. 22, 000 4d OU avr aa | (c) 
Mineral DAIGUE, uo eser exo so Khi short tons.. 52, 336 493, 434 56, 599 724, 933 
PANG 40 AMI A do.. 63, 363 4, 808, 482 68, 603 b, 520, 240 
A O O wr Asz 1,480 25,740 3, 109 42, 975 
E A en PCR RS VES dss 108, 572 879, R36 115, 267 758, 153 
E LL oe qeta uon n os dex Ur ei ios long tons.. 47,661 235, 7 48, 129 240, 292 
Chromlie Iron OfO ovario (+ PE 123 1, 845 25 375 
POLOS corra rr short tons.. 45, 188 266, 326 85, 419 226, 157 
NFibraul MA CE VvYEPE gU ess 64, 005 507, 400 56, 500 445, 000 
Fülleg'a CAD ¿conca isa ame AA 29, 480 168, 500 25, 178 214, 497 
Glass sand ...... i EEEE eT PAAT eae 858, pu. 796, 492 do one re 1, 083, 730 
Crystalilne.......... TOT pounds. 5,681, 1 { 6,036, 567 | 9 
Graphite [AES us O I short tons.. 16, 927 821, 372 21, 953 318, 211 
pltoer-c POMPEIUS do... 2, 850 9, 298 8, 933 15, 221 
MEOFASDOSR AAA long tons.. 3, 146 29, 466 4,118 36, 214 
Mica lu. A TER E pounds.. 668, 358 109, 462 851, 800 185, 900 
DOTAD PEPE short tons.. 1, 096 10, 854 856 15, 255 
Mineral Water; cación gallons sold 50, 723, 500 7,198, 450 47,590, 081 6,811,611 
Monazite and Zircon ................ pounds.. 745, 999 85, 038 1, 352, 418 163, 908 
Frecion Eton ER id ar ara lA o RE B24- AAA 326, 350 
Pumice DIODOS s isossa eia iiao short tons.. 1, 530 5,421 1, 832 5, 540 
Quarts (Bin), ecuzedsege uus sei Quae des do... 52,270 100, 590 51,145 104, 109 
BUtllB.d ui eene kx eth Ra d ox IE [IDE ad POD diri TI a a a ak 


a Of 761 avoirdu 
b Consumption 
c Included under unspecified. 


Hc ponas net: of 75 avoirdupois pounds net after June, 1904. 


d About 159 short tons of concentrates from South Carolina, South Dakota, and Alaska shipped to 


a land in 1904. 
e Included under pyrite since 1901. 
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Mineral products of the United States for the calendar years 1880-1905—Continued. 


1904. 1905. 
Product. Rite eee a A ae : 
Quantity. Value. Quantity. Value. 
NONMETALLIC (spot values) —continued. 
Sand. molding, building, etc., and gravel, 
zer ADM A 9,821,009 | $4,951,607 | 22,144,633 | $10,115,915 
Tale and soapstone ............... short tons.. 27,184 433, 331 40, 134 637, 062 
Uranium and vanadium ............... do.... 45 | 10, 600 4 315 
Total value of nonmetallic mineral 
produets ooo eee cece cece cece eee ees A A 859,383, 604 l..ooccnn.o.... 921,024, 019 
Total vaiue of metallic products........1........02000- 501, 099, 950 |.............. 702, 453, 101 
Estimated value of mineral products 
unspecified ............ O [s enacted ur 400,000 ;.............. l 400, 000 
Grand AAA A tovto x vetet stus de 11,360,883, 504 |... ........... 1, 628, 877, 120 
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VALUE, BY STATES, OF THE MINERAL PRODUCTS OF THE UNITED 
STATES IN THE CALENDAR YEAR 19065. 


Compiled by WM. TAYLOR THOM. 


In the following table is shown the value, by States, of the mineral prod- 
ucts of the United States in 1905, including both certain raw materials and also 
certain derivative materials in their first marketable eondition, which do not 
appear in the table of mineral products of the United States as a whole. For 
example, both pig iron and iron ores are included as important products 
entering into the commerce of certain States; and in like manner are 
included both pig lead and lead paints; both clay products and raw clay; 
both coal and its immediate derivatives, coke, gas coke, illuminating gas, 
ammonium sulphate, and coal tar; both bauxite and aluminum. and also 
alum and aluminum sulphate. 

These derivatives and raw materials -are here given, regardless of the 
consequent duplication of values, in response to a constant demand for this 
information thus arranged by States. Unfortunately, it has not been possible 
to give separately the values of all of the products under the respective 
States beeause of the necessity of preventing the disclosure of individual 
returns. These values will be found grouped together under the headings 
“Other products” and “ Miscellaneous,” except in those few cases in which 
the products of two or more States are combined. 

The values for gold and silver given under the different States are the values 
for the output reported to the United States Geological Survey directly from 
the producing mines. 


Value, by States, of mineral producta of the United States in the calendar year 


1905. 

ALABAMA. ALASKA. 
A ute nem tees $22,023. | Coal A soos ey $13, 260 
Clay products 1,302,871 | Copper ...... -----------—— 159, 634 
COBL occ as eos 14, 387, 721 | Gold (mines report) -----.-.- 15, 030, 000 

Cok c auus 7,646,957 | Lead -2-2-2-2 (*) 
Ammonium sulphate ----. 9253, 453 | Silver (mines report) ......- 80, 165 
Car tar ----------=----- 128,271 STORE: correr ta eeu 710 
Gas, llluminating. 420. 817 A AS 
Gas coke- 1, 157, 987 Ota coo ees chs 16. 483, 759 
Glass sand ---------------- 130 
Gold (mines report) -----.-- 41. 530 ARIZONA. 
Iron ores... --- ---2-2-22.2-2- 4,257, 155 
PBS A erg ads et NERO boy» gso, 000 | Clay products-------------- $90, 436 
Tl Gans ie in as hee as vos A Sissemecceeemem m 36, 565, 763 
Mineral waters_________--_-— 23, 704 Gold (mines report) -------- 2, 799, 214 
Sand and gravel____-__----_- 03,022 | Lead --------------------- 188, 670 
Sand-lime brick 2. 23, 727 | Lime ..-...-----..-------- 32, 557 
Silver (mines report) -_-_--- 203 | Silver (mines report) ------- 1, 573, 850 
Stone cuui cies 560, 210 SION ous au mcr due toss 69, 393 
Other products, including Other products, including as- 
bauxite, cement, graphite, bestos, clay, molybdenum, 
natural gas, and pyrite---- 193, 444 mineral waters, sand-lime 
——————— brick, and tungsten.------- 26, 251 
POUR) esa ts 53, 585. 288 A ee 
Totana ls 41, 346, 134 
a Includes Georgia. * Included under Miscellaneous 


> Estimated. 


a Includes Utah. 

* Includes Washington. 

* Included under Miscellaneous. 
4 Includes Rhode Island. 


SUMMARY. 


ARKANSAS. 

Asphaltum ...............- $3, 000 
Bauxite ...............l-- 164, 780 
Clay products. ............- 643, 959 
CIL ac ET CR 2, 880, 738 
Coal tar 3,677 
Gas, illuminating....... 12, 026 
Gas coke ooo... 3, 804 
Iron OreS-.----------------- 6, 642 
E E A E PER E 114, S46 
Mineral waters ----------.- 50, 501 
Sand and gravel... ........— 50, 485 
FPE EHE REMO 10, 000 
ES REA UE 304, 291 

products, including 

natural gas, ollstones, and 
sand-lime brick .......... 161, 945 
Total ..------------- 4,470, 784 

CALIFORNIA. 

Asphaltum ..ʻ.-------------— $568, 403 
mn ELO 1, 019, 154 
Cement, Portland.......... 1, 071, 816 
Chromite .....-...-...2.2l2-- 375 
MIRO a Oo eat ae te caret 50, 290 
Clav products -.----------- 3, 865, 147 
Taaa ee ee ae NES 382, 725 
Coal tar n 2, 212 
Gas, iHlluminating.......- 47, 193 
Gas coke ____--._-_-_-- 16, 384 
RECON TERME ES 2, 588, 111 
Glass sand__.____-.--_--~-- 8, 122 
Gold (mines report) -------- 18, 898, 545 
T OH SEP EN 10, 450 
a e E 535, 157 
lithium minerals ---------- 252 
Magnesite .......-. l2... -- 15, 221 
Manganese ores.-.........- 5 
waters ------------ 675, 214 
Natural gas. ~~ -.------- 133, 696 
2 il Ae ee) 5, 900 
Petroleum ...--.-.-..----- 8, 201, 846 
Platinum “oscura es 3, 320 
NETS Ee EATER, CREE 247, 712 
Quicksilver ~~~ 2. ~~~ 886, 081 
Wee mme se enter 188, 330 
Sand and gra8vel........... 62, 985 
Sand-lime brick... ......... 34, 689 
Silver (mines report)......- 650, 009 
mL EU LM LL 40, 000 
dc nre A ED C. 2, 531, 928 

Other products, including as- 

bestos, gypsum, infusorlal 

earth, metallic paint, talc, 
and tungsten...........- 64, 386 


43, 406, 258 


COLORADO. 


Bismuth 
Clay 
Clay products 
Coal 


egewe ew ew ewww ew ew we o — 
- m A ee — — — as — —— —— — — —À — — — 
— —— æ a m i e d — — ee — 


— — we —— we a A a we o  — ww ew — aa 


Coke 
Ammonium &8sulphate.... 
Coal tar 
Gas, illuminating... ___ 
Gas coke 
Copper 
Fluorspar 
Glass sand 
Goid (mines report) 
Iron ores 


-æ — o  a— VQ PP — — —À es 
— — m o a Ü— — A ns — — — — 
—- m æ e a ee — — A = —À A 
— æ ewe ee eS 
— — a oo am am om a ee ee ee 
—— æ ee m — — — —À — — —M — — 
— — — i — we we c a a A — a a e - —— — e 


— — — — — we a — — c ee J- a A — — eK 


Mineral 
Natural gas.......-.....-- 
Petroleum 
Sand and gravel 
Silver (mines report) 
Stone 
Uranium and vanadium. -.... 
Zine 
Other products. including ce- 

ment, graphite, mica, sand- 

lime brick, and tungsten_- 


—— — a m — — d —— A — eee e 
A e e ae ee 


CONNECTICUT. 


Clay products... ..........- 
Coal products: 
Ammonium sulphate ___- 
Coal tar--------------- 
Gas, llluminating------- 
Gas coke -------------- 


Flint 


= — — ee — A e — a o e o a cu. ee —À 
—— —Ó — — — — — — — —À — — — — — —  —À — — 


Swe ee we ew e — 


Stone: ut feu tee owe eS 
Other products. including 
clay, crystalline quartz, 
Infusorial earth, and iron 


ores 


A a ue eee we eee ee ae oe e 


DELAWARE. 


Clay product8-------------- 
Coai products : 
Ammonium sulphate ..... 
Coal tar--------------- 
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$4, 187 
42, 009 
1, 033, 231 
10, 810, 978 
24, 157, 517 
9, 289 
26, 758 
556, 917 
140, 673 
1, 457, 749 
8, 200 
1,875 
023, 973 
398, 700 
(*) 
5, 111, 570 
48, 459 
130, 623 
20, 752 
337, 606 
12, 870 
6, 945, 581 
816, 751 
2315 


118, 682 


25, 


804, 959 


59, 280. 944 


41, 608, 578 


(*) 

35, 980 
519, 553 
133, 407 
1107, 536 
(9) 
2220, 000 
261, 509 

23, 362 

6, 958 
1,014, 064 


107, 678 


4, 098, 625 


$227, 064 


* Included under Rhode Island. 
f Includes Maine and New York. 
? Included under Maryland. 


^ Estimated. 
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DELAWARE—Continued. 

Coal products—Continued. 
Gas, illuminating..----- 
Gas coke .------------- 
Sand and gravel.----------- 
Stole asista o 
Other products, including 
clay, pigments  (unclassi- 


fled), and sand-lime brick. 


$01, 228 
12, 740 
65, 181 

178, 428 


215, 580 


Totüls2-icicezweceiue 162, 944 
DISTRICT OF COLUMBIA. 
Clay products___----_------ $317, 021 
Coal products: 

Ammonium sulphate ...- (*) 

Cost t8E. ee ata (2) 

Gas, iluminating.------ (2) 

Gas coke -------------- (*) 
Mineral water8------------- (>) 

Total ate eee fer oc 317, 021 
FLORIDA. 
Clay products__------------ $329, 738 
Coal products: 

Coal tar. _...-.-------- (*) 

Gas, illuminating.-.--- (*) 

Gas coke-.....-.-.----- (*) 
Lime ¿Corriere 63, 950 
Mineral waterS_-_----22------ 28, 170 
Phosphate rock ------------ 4, 251, 845 
Stone ¿Sicuani 5, 800 
Other products, including 

pottery, sand and gravel, 


and sand-lime brick....--- 


149, 280 


4, 828, 183 


Total 26cm 
GEORGIA. 

Cement, natural__-----~----- $51, 040 
Clay: Lnaecconezem oa a E 102, 467 
Clay products...-.-..------- 2,119, 746 
Coal sica maed 4456, 184 

Coke 2254-0205 matas 224, 260 

Ammonium sulphate... (*) 

Coal tar--------------- 24, 604 

Gas, illuminating------- 491, 138 

Gas coke ------------—- 101, 181 
Glass sand .---------------- 4, 050 
Gold (mines report) -------- 96, 910 
Trot, plc is (^) 
TAME: 22.2 ge ui ERIS 49, 580 
Manganese ores ------------ 900 
Mineral waters ------------ 37, 619 
Ohër c coo eet ceases 43, 481 
Sand and gravel_----------- 37, 203 


a Included under Maryland. 


5 Included under Miscellaneous. 


e Included under Louisiana. 
d Includes North Carolina. 
e Included under Alabama. 


GEORGIA—Continued. 


Slate 
Stone 
Other products, including as- 
bestos, bauxite. Portland ce- 
ment, graphite, infusorial 
earth, iron ores, mica, py- 
rite, and tale ------------ 


we m a ee ew Ed 


f Includes Nevada. 

? Included under Utah. 

^ Included under Nebraska. 
t Estimated. 


$628 


1, 754. 787 


691. 316 


300, G54 


Total aiio 6, 
IDAHO. 

Clay products. ------------- $212, TSO 
COH oe actetuer 117,846 
Coal tar -------------- (7) 

Gas, illuminating------- (9) 

Coal tar--------------- (7) 
CODDeE uut eee 1, 134. 846 
Gold (mines report) ~~------ 1, 075, 618 
Lead --------------------- 8, 937, 125 
A 2 e ce teases 44, 733 

Pumice ------------------- (^) 
Silver (mines report) .-....- 5, 242, 172 
Stone: 2b ee os 37, 870 
Zine hohe ot ete See eee es (*) 
Other products, Including 
clay, mineral waters, and 
SAt cect A ee ce sete 65, 865 
Total 16, 768, 855 
ILLINOIS. 
, Cement, natural___-------- $116. 549 

Portland ...... ------- 1. 741, 150 
Clay. covets ooo. bea 120, 410 
Clay products-------------- 12. 361. 786 
Coal oscars 40, 577, 592 

Coke: cere ee oso 21. 681 

Ammonium sulphate ---- 22. 956 

Coal tul. 49, 711 

Gas, illuminating------- 1, 912. 868 

Gas coke _.------------ 481, 112 
Pidorspat: mames maras 220, 206 
Glass sand ---------------- 146, 605 
Iron. (Pigs cee wo eee eee Se $37, 040, 000 
Leid woke ese tea (>). 
Lime -ssas eduin 421, 589 
Mineral waters ------ ------ 41, 995 
Natural gas --------------- 1, 223 
Petroleum ....---- .------- 116. 561 
Sand and gravel ----------- 547, 107 
SONG: A Coc etewe se 3, 541. 005 
TAO ut a 5, 499, 508 
Other products, including 

slag cement and sand-lime 
brick: A AA 59, 230 
Total oscila: 105, 065, 567 
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INDIANA. 

Cement, natural... ........ $211, 040 
Portland ------------- 3, 134, 219 
Glas ee mec ees rer 19, 945 
Clay products. 2-2... --.-- 6, 499, 573 
Coal ecco ee cea ied 12, 402, 255 
Ammonium sulphate .... 22, 630 
Coal tar_-------------- 44. 198 
Gas, lluminating.------ 1, 169, 947 
Gas coke ooo 303, 354 
Glass sand --------------~- 2, 169 
Lime ons e qu Arc 366, S66 
Mineral waters_------------ 435, 182 
Natural gas --------------- 3, 094, 134 

Cilstones ----------------- (2) 
Petroleum ooo. 9, 404, 909 
Erie uan lot eco b ckes 11, 491 
Sand and gravel------------ 1, 239, 181 
Sand-lime brick ------------ 65, 905 
Stone. nasa salir 3, 204, 680 
TT OUAN ena eee 41, 781, 678 


INDIAN TERRITORY. 


Asphaltum .„-------------- $27, 790 
Clay products..------------ 374, 235 
Cual aS es Se eee ale 5, 145, 358 
Coal tar d 63, 323 
Fas, Wluminating.______ 655, 792 
Gas coke___.----__._-- >16, 551 
¡E ne he eee 650 

Mineral waters _----------- (*) 
Naturali gas --------------- 130, 137 

Petroleum eo E oue (*) 
Stone: A 9, 510 
Total Goto mee 5, 763, 346 

IOWA 

Clay products... ----------- $3, 392, 122 
Coal unas a ee 10, 586, 381 
a Coal tar sis a 14, 775 
Gas, flluminating......- 633, 557 
Gas coke-------------- 179. 533 
Grpsum ------------------ 589. 055 

Lead cheat ha de toil (2) 
Eme soda decer 16, 904 
Mineral waters --------..--. 31, 300 
Sand and gravel_____.______ 92, 287 
Sand.lime brick... 38, 652 
xii p C eet oes 461, 126 

Other products, including 

clay, iron ores, and ocher__ 2, 336 
Total ncs 52226225 16, 098, 028 


* Included under Miscellaneous. 

* Includes Oklahoma. 

* Included under Kansas. 

4 Includes Indian Territory and Ok- 
lahoma. 


KANSAS. 
Clay products.............- $1, 906, 360 
E 20i noto 9, 350, 542 
Coke eer 13, 818 
Coal t8r-. ov 10, 898 
Gas, illuminatIng_______ 194. 310 
Gas coke... ..........— 35. 200 
GYPSUM 225 cool cee eee es 150, 402 
Lead save tula Se ts (4) 
LIME: uet ie ee e 17, 242 
Mineral waters ---------.--. 47, 708 
Natural ga8-.-------------- 2, 261, 8:36 
Petroleum 25. woke 46, 546, 398 
Salt 22225225 2022220255258 576, 139 
Sand and gravel_________--_- 21, 552 
Stole au See eo ee eui 1, 003, 006 
WING? susu a 13, 485, 866 
Other products, including ce- 
ment, pottery, and sand- 
lime brick..............- 2, 349, 861 
Total --------------- 37, 971, 198 
KENTUCKY. 
Asphaltum .--------------- $66, 420 
Barytes obesa cisco mies (*) 
Cement, natural... ........- 83, 000 
¡A A EE 57, 090 
Clay product8s_-_-------.-.--- 2, 406, 350 
Coal: A A tum Sese 8, 385, 232 
COKG: cS 159, 659 
Ammonium sulphate. ... 15, 495 
Coal Ini 17, 942 
Gas, iNuminating. ------ 539, 724 
Gas coke -.----------—- 133, 100 
Fluorspar ..-~.---_-------- 132, 362 
Glass sand ---------------- 480 
iron; pig Loc f 1, 120, 000 
Lead cr 4. ccu a (*) 
Lime ctas ois te usu 28, 393 
Mineral water8------------- 42, 415 
Natural gas --------oo---- 9 237, 500 
Petroleum e 9 43, 211 
Sand and gravel... .... TA 282, 464 
Stone” caras ai 1, 025, 044 
Other products, including 
cement, iron ores, and 
sand-lime brick... 45, 840 
Total 2-2 ————— c 14, 871, 811 
LOUISIANA. 
Clay product8S-------------- $821, 109 
Coal products: 
Coal tar oc a 5,710 
Gas, illuminating ------- ^ 90, 989 
Gas coke ___-.--~------ ^ 26, 313 


* Included under Tennessee, 

f Estimated. 

s Includes Tennessee. 

^ Includes Florida and Mississippi. 
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LOUISIANA —Continued. 
Mineral Waters... $62, 106 
Natural gas ---oocoococo... 1, 500 
Petroleum .........------- 1, 601, 325 
Salt. ese o 303, 507 
Sand and gravel ----------- 189, 962 
Sulphur ca 93, 706, 560 
Other products__________--_- 6, 349 


6, 815, 430 


Totilcecs case aclara 
MAINE. 

Clay products... ...2..-... $619, 204 
Coal products: 

Ammonium sulphate.... (^) 

Coal furum 9, 983 

Gas, illuminating ------ 212, 257 

Gas coke . oe 51, 253 
Copper asas cci (°) 
Feldspar ooo. (4) 
JEn sacras sanas 071, 305 
Mineral waters |... LL ccc 246, 159 
A A 224, 254 
Stone usuales Dis 2,441,223 
Other products, Including 


pottery, sand, and gravel... 10, 076 


5, 065, 804 


TOC ec — 
MARYLAND. 

Cement, natural. ..........- $28, 694 
A. Ac 24, 405 
Clay products... .-.-- 2, 249, 367 
Coal dm eiu et A te e 5, 831, 760 
Ammonium sulphate... 434, 385 
Coal TIHEL on ux 187, 512 
Gas, illuminating-.--..- 1506, 558 
Gas coke. _-__- 1, 334. 266 
Feldspar ----------------- . 7118, 621 
Flint ci ied ATS, 450 
Glass sand ooo o 20, 108 
Gold (mines report).-.....- 14, 821 
Iron ores------------------ 14. 291 
is a das t 5, 850, 000 
Litros dano also 360, 241 

Metallic paint and mortar 
COIOES. A anaa 3, 512 
Mineral waters. 2 -- ~~ _-__ 44, 627 
Sand and gravel.. _-------- 416, 720 
Silver (mines report)... -_- 56 
Slate ccs Si aa 151, 215 
Stone. arial sara 1, 257, 838 

Other products, including 


slag cement, coke, sand-lime 
brick, and taic. 1, 135, 704 


20, 048, 257 


a Includes Nevada and Utah. 

* Included under New Hampshire 

* Included under Miscellaneous. 

4 Included under Connecticut. 

e Includes District of Columbia and 
Delaware. 


MASSACHUSETTS. 


Clay products____-.____--_- 
Coal products: 


$2, 050, 457 


Ammonium sulphate... 377. 260 
Coal tar ooo. 285, 666 
Gas, llluminating......- 3, 574,116 
Gas coke_____ ~~ -__ 2, 247, 074 
Glass sand --------- ------- 12, 000 
Iron, pig eee 160, 000 
MiG: ate hee is 395, 326 
Mineral waters ------ 20.0... 208, 419 
Sand and gravel .... 118, 086 


Stone “notas eim ec cuni E. 3, 263, 058 
Other products, including as- 
bestos, clay, coke, emery, 


infusorial earth, iron ores, 


pyrite, salt, and tale______ 1, 432, 138 


14, 024, 200 


Total 2-229 shoe: 
MICHIGAN. 
Bromine .....-. 2.222.222 $178, 914 
Cement, Portland... ...... 2, 921, 507 
Clay a So ee ees 3, 354 
Clay products-------------- 1, 765, 707 
COR) ua cacao ee aa - 2, 512, 697 
Ammonium sulphate... 271, 333 
Coal tar -------------- 116. 809 
Gas, illuminating.---_ 2, 325, 377 
Gas coke........----.- 1, 592, 253 
Copper aras sais 35, 004. 639 
Grindstones 2... 2.2... 2-2 111, 500 
GYPSUM: ----------------— 634, 434 
Iron Ore8-_------------- 23, 367, 233 
PI. sates ei 15, 750, 000 
IGM eU MEME 192, 844 
Mineral waters------------- 211,188 
Salt ni 22 Sete 1, 851, 332 
Sand and gravel __._-_______ 210, 609 
Sand-lIme brick -.--_-.-.----. 169, 302 
Silver (mines report) ------ 152, 819 
Stone ------------------—- 667, 877 


Other products, Including as- 
bestos, coke, graphite, pe- 
troleum, and whetstones __ 992, 413 
81, 760, 141 

MINNESOTA. 


Clay products; 222.22... $1, 499, 386 


Coal products: 


Ammonium sulphate... 59, 124 
Coal (ar --———— o 54, 823 
Gas, Jiluminating.------.. 842. 509 
Gas coke__.-~---------~ 569, 964 
Iron ores. coo 35, 895, 001 
Pig Soest see eee (^) 
DINE £n uela cere te 81, 093 
Mineral waters... 2. ccc lll 132, 970 


! Includes District of Columbia. 

? Includes Pennsylvanta. 

^ Includes Pennsylvania and Connectl- 
cut. 

* Estimated. 

J Includes Ohio and West Virginia. 
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MINN ESOT A—Continued. 
Sand and gravel ........... $71, 375 
Ktone 2c dt 1, 331, 949 
Other products, including ce- 
ment, coke, feldspar, pot- 
tery and sand-lime brick... 166, 491 
Total 2.2 41, 305, 375 
MISSISSIPPI. 
Clay products... .. $818, 897 
Coal products: 

Coal tar ooo... (2) 

Gas, illuminating....... (4) 

Gas coke. (2) 
Mineral waters... 53, 347 
Sand and gravel._-.-..-..-. 2, 035 
Sand-lime brick -__---.-._... (*) 

Total coa oec 874, 279 
MISSOURI. 

Barytes.. 26 see ease es $84, 095 

a AA 322, 425 

Clay products-------------- 6, 203, 411 

Coal: psec See er a 6, 291, 661 

Coke I ccu dne n 4, 072 

Ammonium sulphate. ... 56, 507 

Coal tar -— — cL 86, 515 

Gas, lluminating----- 1,550. 117 

Gas coke-ooooooooo... 439, 920 
COPper” ca. CS ote Mees (^) 
Glass sand ---------------- 66, 401 
Iron ores... ---------- 161, 878 

PEs A A E AE (>) 

¡E | oe A (*) 
Liu] sc 221. ARPA 787, 069 
Mineral waters ---------.--. TT, 480 
Natural gas L2... 2. 1 Lu 7, 390 
Sand and gravel............ 668, 153 
SUITE: 2622 ocu Lan uei Lc 2, 446, 429 
TAG. Xx v e A x 1, 397, 592 
Other products, including ce- 
ment, grindstones, infuso- 
rial earth, petroleum, pig- 
ments (unclassified), zinc 
white. cuu Gnd AA 2, 378, 694 
Total Sei hte 23, 035, 899 
MONTANA. 
Clase. wc ee oe $33, 983 
Clay productS-----oooo..- 313, 006 
COND. yee See et ee 2, 823, 350 

Coke ese caisson os. 211, 351 

Coal tar_-------------- (^) 

Gas, illuminating.-....- (*) 

Gas coke-............- (*) 


* Included under Louisiana. 

* Included under Miscellaneous. 

* Included under Nevada. 

4 Includes Idaho and South Dakota. 


MONTANA-—Continued 


Copper 25-226 AE $48, 786, 340 
Gold mines report). -_______ 4, 194. 083 
Leid ee ek dac 199, 215 
jiu 35 os A 22, 436 
Silver (mines report). ~~ ___ 1, 991, 705 
Stone -2-2 274, 669 
Zine eu cu on a as (>) 
Other products, including 
abrasive corundum, grind- 
stones, gypsum, iron ores, 
mineral waters, molyb- 
denum, pottery, and tung- 
stel eno caa EE E 50, 911 
Total clic. 65, 501, 049 
NEBRASKA. 
Clay products... ... 2... .-- $1, 006, 743 
Coal products: 
Coal iab. e icu 2, 426 
Gas, Illuminating....... 83, 563 
Gas CORG. Lco La 20. 135 
Pumice... 20 3256 scm #5. 040 
Sand and gravel_._____---__ 8, 200 
Sand-lime briek___--------..- (*) 
Stone Ln ccc] eS es 225, 239 
Total cinta rasa 1,357, 846 
NEVADA. 
E AA uL (*) 
Coal tar 2.4 Luca f $3, 496 
Gas, lluminating_--.---- 1114, 953 
Gas coke. ~~ __ £26, 348 
Copper fe Spee a Fee 64, 060 
Gold (mines report)... 5, 269, 819 
MCA AA NA Ih 199, 025 
Silver (mines report) ..--_ 3,915,177 
SONO” 220264. 2 Ge 2 ed 1, 500 
BSUIDIUF oo = fe cite eo aia (°) 
Other products, including clay 
products. graphite, gypsum, 
iron ores, and salt-------- 219, 007 


Total 9, 873, 285 


NEW HAMPSHIRE, 


Clay product8-------------- $554, 734 
Coal products: 
Ammonium sulphate ___- 93,578 
Coal tito porosa ^13, 177 
Gas, illuminating ~~ .____ a255, 540 
Gas coke ooo h74, 863 
Mineral watergs__.___.------ 197, 350 
SCODE aua ees a rs 838, 371 
Other products, including 
mien, pottery, and whet- 
o concerts eee ML 91, 025 
Totül osas session 2, 023, 638 


e Included under Idaho. 

f Includes Montana and New Mexico. 
? Includes Maine. 

^ Includes Vermont. 
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NEW JERSEY. 


Cement, Portland... .---.--.-.-- 
Clay 
Clay products... ..........- 
Coal products : 


$2, 775, 768 
616, 449 
16, 699, 525 


Ammonium sulphate____ 96, 752 
Coal tar see 81, 243 
Gas, iHuminating------- 1, 585, 683 
Gas coke_.-.---------- 642, 984 
Glass sand ---------------- 30, 005 
AR oes eee Ses 1. 269, 374 
Pi eclesie ric 45, 150, 000 
Lime 22.2 c e emp ol 168, 115 
MATIS A c es *106, 494 
Mineral waterB----oooo.-.- 45, 397 
Sand and gravel |... 149, 344 
Slate ca os oram dcr 5, 300 
Stoe 2420 eb Ec AL LE 1, 216, 781 
ZING? ces ze Stalin (°) 
Other products, including slag 
cement, coke, metallic 
paint, pigments (unclassi- 
fied), pyrite, sand -lime 
brick, talC-------------- 604, 177 
Total. ts oui 31,818, 121 


$141, 122 


Coal Locus sse us EUR 2, 190, 231 
Coke: Soto uic n i 253, 22 
Gas, Hluminating------- (4) 

Gas Coke- (4) 
Copper dece eate oes 826, 800 
Gold (mines report) . ~~~ 317, 510 
Léid 22 2225 E ccr 111, 055 
LING encima canis 2, 625 
Mineral waters. 16, 020 


Silver (mines report) ------- 222, 992 


Stone” 20 oe be mc ala 110, 922 
LADO. Ena uestes c LL aa (*) 
Other products, Including gyp- 
sum, iron ores, mica, and 
Sült ilie A 189. 008 
"Otal. ¿zorras 4. 382, 114 


NEW YORK. 


Cement, natural... $1, 332, 800 


Portland Liotcociós jas 2, 044. 253 
Clyde 18, 161 
Clay products ocio... 14, 486, 347 
Coal products: 

Ammonium sulphate .... 171, 946 

Coal tar Lu Jo ee 189. 866 

Gas, Hluminating-----.-.- 5, 090, O57 

Gas coke,-... 2... 1, 335, 345 


a Estimated. 

b Includes Virginia. 

* Included under Miscellaneous. 
4 Included under Nevada. 

* Included under Connecticut. 


NEW YORK—Continued. 


Feldspar — co cnm (*) 
Punt zn oo Sw See (^) 
Glass sand --------------—- $3, 115 
GYPSUM: eec ncc cett 111, 138 
Iron OTe8S------------- 3,197, 919 
|ui OUS 219, 940, 000 
Lime eet ee te 490, 845 
Metallic paint and mortar 
o uL n So. Fo eS 76, 990 
Mllistones ....-.--..------ 25, 015 
Mineral waters... ...---- 652, 680 
Natural gas -------------—— 623, 251 
Petroleum ..............-- 1, 557, 630 
Pyrite aca ee eer 39, 883 
Salt: nl A 2, 167,931 
Sand and gravel: .... 2... 1, 703. 431 
Sand-lime brick... ......- 123, 104 
Slate to c c ue a 66, 616 
NLODBE- Lucca ccena 5, 364, 222 
Tale, fibrous_----____--_ 445, 000 
Other products, including alu- 
minum. coke, emery, abra- 
sive garnet, graphite, infu- 
sorial earth, shale, and si- 
CADA adora asia aio 3, 137, 803 
Total zou lia aaa 65, 056, 287 
NORTH CAROLINA. 
a AAA $21, 545 
Cy deci Ao 86. 141 
Clay products. 1, 020, 161 
Coal usc Lr cdm CI ure (9) 
Coal tar m 4,355 
Gas, illuminating.-.-... 86, 011 
Gas coke -.-----------— 20, 253 
COPPOr, a acce ccc x xD (^) 
Flint Ol etc t ^30, 659 
Gold (mines report) -.------ 125. 685 
Lime. at cu T, 980 
Mica- 2 2525 sok o cec aos 88, 275 
Millstones ---------------- 2.022 
Mineral waters oo. 33, 144 
Monazite and zircon -------- 1163, 908 
Sand-lime brick... 20, 103 
Silver (mines report) -----.-. 12, 219 
Stone. cuoc ccu aia 585, 561 
Other — products, including 
abrasive corundum and gar- 
net, graphite, iron ores, 
sand and gravel, and talc... 158, 941 


2, 480, 063 


f Included under North Carolina. 

? Included under Georgla. 

^ Includes New York. 

t Includes South Carolina and South 
Dakota. 
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NORTH DAKOTA. 


Clay products... LLL. $232, 432 
Coal iaa It S e tct 424, 778 

Coal fdp2-- anu (2) 

Gas, llluminating.-_-_-.- (2) 

Gas coke... ---------- (3) 
SEONG "e" 1,055 
Other products, including 

cement, clay, and mineral 
waters fee ee eee c 1, 215 
Total urna 665, 480 
OHIO 
Bromine ----------------—— (>) 
Cement, Portland ~~ ~~ ______ $1, 390, 481 
CIAO si A 217, 302 
Clay products. ~~ -----.--- 28, 303, 039 
E ee 242362 cec 26, 456, 740 

Coke (LLL ee Fs xt ete 970, 897 

Ammonium sulphate .... 8S, 243 

Coal tar as ER 210, 325 

Gas, iliuminating....... 3, 280, 672 

Gas coke ooo 1, 446, 382 
Glass sand ooo 19, 999 
fsrindstones ooo 644, 315 
O AA oo ees E" 26, 624 

Pus tne rm na e75, 530, 000 
Lite uta elc gite 1. 056, 721 
Metallic paint and mortar 

COWIES lnc ELo n 20, 360 
Mineral waters- 2 --_-.-.___ 117, 733 
Natural gas ---—-----------— 5. 721, 462 
Petroleum sonoras 17, 054, 877 
PY Fite oun wee et ee 32, 110 
Balb sere e EIL. 565, 946 
Sand and gravel --------.-. 1, 033, 763 
Saud-lime brick 2... cc. 14, 058 
Ste. li 4, 595, 265 
Other products. including 

cement, gypsum, and oil- 

RLODGS nero ea 255, 736 

Total sd 169, 203, 710 
OKLAHOMA. 
Clay products ------------- $222, 064 
Coal products: 
Coal t4T- Senece (4) 
tax, illuminating.--.... (4) 
Gas coke... -.-.-.- —— (4) 
Lime ioco ee oe Let 4, 000 
Natural gas --------------— (4) 
Petroleum ooo (*) 
SONG: uode nuce d a cia 195, 246 
Other products, including 
gypsum, mineral waters, 


salt. and sand and gravel__ 


eee —À —À ee a i ow = oe ae 


* Included under Utah. 
* Included under Michigan. 
* Estimated. 


202, 023 


023, 333 


“ Included under Indian Territory. 


M R 1905— —4 


OREGON. 
Clay products _-___________ $380, 575 
Coll uses empero 282. 495 
Coal tats fone eo ek 2. 145 
Gas, illuminating......- 39, 675 
Gas coke ooo. &, 046 
Copper” nas o e (f) 
Gold (mines report) ---_____ 1, 405, 235 
Léid ianua ee sr (1) 
TTM ee a ie T4, TAS 
Mineral waters. 8, 107 
Platinum cuerda 2, 000 
Quicksilver ooo 1, 677 
Silver (mines report) 2... 54, 744 
Stoe eu lis Me os 95, 159 
Other products, including 
gypsum, nickel ore, pot- 
tery, and sand-lime brick... 86, 470 
Total. eL cii 2, 441, 973 
PENNSYLVANIA. 
Cement, natural... $306, 555 
Portland -.-------- -.-- 11, 195, 940 
Clay UE a et a, 406, 388 
Clay products... L2. LL s. 19, 124, 553 
Coal: 
Anthracite 2. 141, 879, 000 
Bituminous ~~... ...-. 113, 390, 507 
Coke area o da 49, 253, 178 
Ammonium sulphate .... 620, 068 
Coal tar-------------- 319, 201 
Gas, illuminating. --___ 2, 268, 505 
Gas coke ocio. 3, 903, 634 
Feldspur uoo (9) 
AE NS (7) 
Glass sand ooo 482, 937 
Iron ores_ -n 1. 060, 162 
Pir cz: cere tc c 177, 090, 000 
Lime nocaut dos loa 1, 012, 267 
Metallic paint and = mortar 
colors Les Mere dI lc 123, 570 
Millstones ------------ c2. 1, 351 
Mineral waters. 194, 113 
Natural gas --—----------—- 19, 197, 336 
Ocher xl iet 72, 360 
Petroleum .......... ....-- 14, 653, 278 
Sand and gravel 2... 1, 123,372 
Sand-lime brick_____.____.__ 63, 226 
Ste cestu o ee ee 3, 491. 905 
STONE: 6 nea 7, 956, 177 
UDIDOP 21-5 Savers a ees 9, 704 
Other products, including 
aluminum.  slag cement, 
abrasive garnet, graphite, 
pigments (unclassified), 
crystalline quartz, salt, 
shale, sienna, talc, and zinc 
white uolet c og: 6, 339, 386 
TOL 22 ee et se E 069, 828, 673 


e Included under Kansas. 
f Included under Miscellaneous. 
9 Included under Maryland. 
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Value, by States, of mineral products of the United States, ete-—Continued. 


RHODE ISLAND. 


Clay products ooo. (a) 
Coal products: 
Ammonium sulphate... PAS, NOS 
Coal (WaPo aaa 20, 400 
Gas, Illuminating .- -_- DAS, 633 
Gas COKE LL Ln lis di 135, 018 
Graphite: zz... 2e: (*) 
Linen c onec 42, 743 
Mineral waters... 15. 469 
Stole oe nadie cote 2260, 664 
LOTUS 1, 327, 195 
SOUTH CAROLINA. 
CHS: aa ada n c os $146, 790 
Clay products 2222222222. 149. 835 
Coal products: 
Coal (arse sac 2o 3, 315 
Gans, illuminating ~~~ _ 159, 700 
Gas coke ooo 12. 002 
Gold (mines report) -------- S5, 111 
A dL Edi scere oh 34, 440 
Mineral waters... 78.837 
Monazite_----------------- (4) 
Phosphate rock ------------ XTX., 169 
Silver (mines report) 22... 67 
SEO cae reto E etes 297, 284 
Other — products, — including 


sand and gravel, and sand- 


p""————— 


'TENNEESSEE-Continued. 


Ammonium sulphate .... 
Coal Taro += 
Gas, duminating------- 
Gas coke io 
Copper 
Fiuorspar 
Gold (mines report) 
lron 


Pig 


Lime 
Manganese ores_ ----------— 
Metallic paints and mortar 

colors 
Mineral Waters... 


, Natural gas oo ooo. 


lime brick zoe o, DOS 
Totti A nce 2, 494, 451 . 
SOUTH DAKOTA. 
Clay products... -----.22---- $58, 271 
Columbite 20 o o (4) 
Gold (mines report) ..- ~~ - 6, 989, 402 
WONG: ———————— dá (^) 
Dile. ec m ocu 26, 308 
Natural gas. ooo. 15, 200 
Puunle@s 2222642042 te cee cose (*) 
Silver (mines report) ------ 110, 381 
BONG: ave n AA 200, 061 
Other products, including ce- 
ment, clay, copper. gypsum, 
mica, mineral waters. pyrite, 
sund-lime brick, and tung- 
Cil RET ES 171. 800 
Total un ps 1.511. 513 
TENNESSEE. 
Barytes AA A 1815, 325 
Olik (cece d tuus e Aretes 94, 201 
Clay products... 1. 493. 279 


under Connecticut. 
Connecticut. 

under Miscellaneous. 
under North Carolina. 
under Nebraska. 


«Included 
^ Includes 
* Included 
4 Included 
* Included 


l'etroleum 
Phosphate rock... .......... 
Sand and gravel 
Sand-lime briek. 
Silver (mines report) 
Stone 
Zinc 


Clay products; 2 2.22 222. 
OAM. 25.3 ERSTES 
Gas, illuminating 
Gas coke 
Gold (mines report)... P 
Iron, pig 
Lead 
Time ...... 
Mineral waters 2. 
Petroleum 
Quicksilver 
A A Esci e eee o 
Sand and gravel_ 2. 
Silver (mines report)... 
Stone .. 
Other products, including ce- 

ment. clay, gypsum, iron 

ores, natural gas, and snnnd- 

lime briek-_----------...-- 


Total 


Asphaltum 
Clay produets--. 22... 


S86, 191, 550 


1. 154. 442 
o. 1323 
20. 0663 
434.718 
135, 190 
(6) 
1, 720 
4,362 
018, 850 
95, 260, 000 
252. 908 
100 


26, 350 
135, 861 
(*) 


) 
992, 566 


(^) 


31. 718, 045 
1. 968, 558 
15. 140 
253,506 
o4. 5:31 
248 


(^) 
142. 410 
1 44. 421 


7,552, 262 


173, 362 
142. 993 
146, 462 
234, 054 


427, 521 


178,013 


346 


~ ~ s} 


(E pee 


S92, 540 
944,578 


f Includes small production from Ken- 


tueky. 
9 Estimated. 


^ Included under Wentucky. 


SUMMARY. 
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Value, by States, of mineral products of the United States, etc.—Continued. 


UTAH—Continued., 
COST ox hcp tom dum SU Re ar ht $1, 793, 510 
n AES (9) 
Coal Lar uin b 6. «50 
Gas. illuminating....... b 166, 705 
Gas coke. 222 5 22. o "b42, 923 
ONDER apa Fin A LE EE 9. 013, 778 
Sed tmines report) 22222 -- o. 140, 920 
La. td ccc uM 4, 160, STO 
Linie c acht ei o eter aut eei E 69, 089 
Quicksilver 222 Le 42, 000 
SAID E cens eus ced Ux o mdr aa css 135. 465 
Silver (mines report) .---- 6. 666. 028 
NID MUTET 200, 728 
SOUR: tp tne A o eiiis Le m (^) 
Uriuium and vanadium. .... (2) 
A A A A cea AVE (4) 
Other products. including ce- 
ment, gypsum. iron ores, 
pottery, and sand and 
4 AAA 281, 837 
Total sans ie 28, 447. 799 
VERMONT. 
Clas products ~~ -- + - $112, 967 
Coal products : 
Coal tar ee let ea (°) 
Gas, illuminating- ---- (°) 
Gas Coke nan- -a (°) 
Copper x s Rr I pu i Soe Ee (4) 
IE UT AA ERE ERE SES 188, 921 
Mineral waters_________ ____ 20, 550 
Sand and gravel 2 10, 535 
No Giclee hd te ser. 1,352, 541 
A AS Ac 6, 005, 705 
Other products, including 
clay, ocher, talc. and whet- 
SONOS) es eer ee 118, 555 
Total sence ee od R. TOT, 834 
VIRGINIA. 
A a a (4) 
A A AN £27, 838 
Clay products- ooo 1. 994. 578 
dcs MPO EE 3. T77. 325 
Coke ooo rears 2, 869, 452 
Ammonium sulphate __- (n 
Coal tar ooo : 21. 152 
Gas, llluminating.. --..-- 485, 368 
Gas coke ood koe ee 116. 879 
Copper o2 2222an (4) 
fold (mines report) -_------- 4, 982 
Iron. qug. c at a ote ere io 97, HAO, 000 
leadh monsters ker, oo e oq ee (4) 
Bru een ne E AN 390. 434 
s IneInded under Colorado. 
‘Ineludes Idaho, North Dakota. and 


Wyoming. 
‘Included under Louisiana. 
¿Included under Miscellaneous. 
‘Included under New Hampshire. 


| 


VIRGINIA—Continued. 


Manganese ores ___ 2... $35, 209 
Marl e eee e ee st fec: (^) 
Millstones 2.2 2 22. o 8, 186 
Mineral waters... 549, 102 
VISTE: lcu a 426, 008 
Sand and gravel. 2. 154. 580 
Silver (mines report)_-__-.--- 107 
Slate A E 146, 756 
STONO MEM 607, 050 
VT MC (4) 
Other products. including as- 
bestos, cement, gypsum, 
iron ores, metallie paint, 
ocher, pottery, salt, sand- 
imme brick. tale, and tita- 
HIDE arera ii ze ee 2, 530, 950 
Total cR 21, 751, 986 
WASIIINGTON, 
C*ISOHÍIQ ¡eto aida ear ce (4) 
Clay products. o. a=- $1.175.032 
(COU! Cosas a e o, 141. 258 
CORE A etr 251, 717 
Ammonium sulphate... C) 
Coal TAr Vies oce aste R2, 268 
Gas, illuminating ----.- 459, 103 
Gas coke LL Se ee te 100,032 
Copper 2-2 ts - 34, 616 
Gold (mines report)... 2... 405, 078 
Lead 23e "OE Ue 5, 0525 
LN uuu euin ee hae 160, 9855 
Mineral waters. 2. 10. 101 
Silver (mines report) 2-2 TO, (23 
A aek 919, 110 
Other products, including 
sand and gravel, sand-lline 
brick, and tale... ....- 11, 482 
Total ceni 8, (390, 544 
WEST VIRGINIA, 
Bromine ooo ooo (+) 
CI mni eee e hh I tue $52, 640 
Clay products---~----------- 2. 018, 795 
CORE (Seat cu ee tard ia 32, 311, 790 
OA EUN 0, 548, 205 
Ammonium sulphate... ISO. 5:30 
Coal tar en ada 50, 542 
Gas, illuminating....... 102, 855 
Gas coke... o 415, 468 
Glass sand o.c szs 225, 1:34 
Iron, pig----------------—- 25, 250, 000 
LiB eme ld ee sexes Chad QOO d. 
Mineral waters ----------.. 50, 063 


f Included under West Virginia. 


2 Estimated. 

^ Included under New Jersey. 
* Included under Michigan. 

J Includes Virginia. 
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Value, by States, of mineral products of the United States, etc.—Continyped. 


WEST VIRGINIA—Continued. 


Natural gāas-------------- $10, O75, 804 
Petroleum ooo... 16, 152, 631 
salt., 130 2 do a 14, 063 
Sand and gravel... .......— S6, 161 
Stone uuu cu au EI CU eA 842, 627 
WANG 222 fot e ILI TELLE (*) 
Other — products, including 
cement, grindstones, iron 
Ores cur A a EIQUE 122, 131 
'T'otal c tii sa 14, 731, 316 
WISCONSIN. 
Cement, natural... 863, 031 
Clay products... 1, 382, 115 


Coal products: 
Ammonium sulphate... 
(Coll täl edo 


121, 464 
9-4, 305 


Gas, illuminatingz.-...... 1. 519, 659 
Gas coke... ~~~ ee 1, 257, 106 
Ii lI o iren 1. 718. SHO 
Dist sueco niim b5. 510, 000 
Lead: uice eccc c eee es or (°) 
Dime “Exit a xeu» 726, 071 
Mineral waters ----------.. 1,454, 715 
Sand and gravel... ......- 96, 288 
Stone ------------------ 1.791, 447 
ANG A to (*) 
Other products, including 
elay. coke, graphite., me- 
tallie paint,  erystalline 
quartz, sand-lime brick... 1. 013, 814 
(POG RESET EUR E S 16, 804, 611 
WYOMING. 

Clay products-------------- $34, 556 
COL a eu 7,336, 951 
A A (^1 
Gas, Muminating------_ (°) 

Gas COoke------------- (^) 


?^ Included under Miscellaneous. 
b Estimated. 


WYOMING—Continued. 


Copper (ss e $392, 
Gold (mines report)-----... 26, 
GEÉPSUOL casi 71, 
lime sar ewe 3, 
Petroleum ---------------- 51, 
Silver (mines report)..----.-- = 
Sont, sa a a 59, 
Other products, including as- 
bestos, clay, coke, grind- 
stones, iron ores, mineral 
witers, natural gas, and 
sand and gravel... ..2..... 618, 
TOUT SaL sols 8, 657, 


MISCELLANEOUS PRODUCTS. 


METALLIC. 

AbD(tllnony. sli idos aos $105. 
APsenle- . tir ee a 35. 
CONDE) nr ate 2, 345, 
Tron. ("Pesos esse es 8, 460, 
Liard Be he AA 9, 890, 
Zine ME dis 2, 892, 

Oth. cuota cheese 24, 330, 

NONMETALLIC. 

Alum and aluminum  sul- 

PUIG <p woe easels $1, 950, 
Fuller's earth 222. 214, 
Gas, coke, tar, and ammonia. 
Graphite, ollstones, and min- 

eral Waters. 39. 
Precious stones. 326, 
Salt and sand and gravel__._ 19, 
Sund-lime brick and stone... 73, 
White lead oie. 15, 838, 
Other lead paints.......... 9, 564, 

TOtül- A se Se 24, 025. 


* Included under Utah. 


232 
745 
560 
099 
545 
208 
431 


875 


202 


787 
210 
919 
000 
640 
9034 


090 


231 
497 


163 
330 
416 
450 
649 
236 


IRON ORES. 


By JoHn Birk INBINE, 


PRODUCTION. 


The year 1905 stands preeminent in production of iron ore, with a total for the 
United States of 42,526,133 long tons, an advance of 6,971,998 long tons, or 20 per 
cent over the previous maximum output, 35,554,135 long tons in 1902. As compared 
with the record of the vear 1904 (27,644,330 long tons) the increase of iron-ore output 
in 1905 was 54 per cent. 

No other country has at any time approximated an annual production of iron ore 
such as that reported for the United States in 1905, the maxima of countries sup- 
plying iron ore as recorded to date being as follows: 


Maxima productions of iron ore in principal countries. 


United States AA annaa Se a a E aE E a long tons.. 42,526,133 
German Empire, including Luxemburg (Wicca metrie tons... 22, 047, 393 
United Kingdom IA c aa nes oie eee ow toc dS A ee eee long tons.. 18, 031,957 


This statement demonstrates that in 1905 the iron-ore product of the United 
States exceeded the combined output of the maxima years of the two countries which 
rank next to it in supplying iron ore. Contemporaneous data, if at hand, would 
show that in 1905 the production in the United States considerably exceeded the 
output of these two countries for the same year. 

Considered as a source of metallic iron (for which most of the iron ore mined is 
applied), the mineral mined in the United States in 1905. probably produced more 
metal than the iron ore obtained in Germany, including Luxemburg, the United 
Kingdom, and Spain combined. 

In the pages following will be found the data for the vear 1905, from which the 
following is summarized: 


Sunmery of iron-ore statistics for the United States for 1905, 


Domestic iron ore produced: 


A os eg, a Gi eich er anal AA long tons.. 37, 540, 198 
Brown NEMA ie ee dC ce pa i au i n A adn P dre UE whan alow do.... 2,56, 062 
Magnetite........ was vec LE Del el cds el hwnd Beet ate Ru wath aoe tte AAA do.... 2,417,274 
CATDUNALO Se eas Cm oe Br rine A ERE do.... 21, 999 
TOTAL ra bd eu Epi C S EE M Pe ano ds fonts t do.... 42,526, 133 
Domestic iron ore exported A E dd do... 208, 017 
Foreign iron ore imported ooo do. 815,651 
Zine residuum produced. s s dns eo cco ews re dax E Rr UU mere rx RENE ERE Ed do... 00, 289 
Concentrated iron ore produced cc do.... 755,017 
Stocks of iron ore at mines, December 31, 1905......... A cas ce, eed atta tee do.... 3,512,281 
Stocks of iron ore at lower lake ports, December 1, 1905... . llle. rose do.... 6,755,511 


Production of mines in the Lake Superior region. 0.00.0... 002 c eee e eee ern do.... 33,325, 018 


a Advance but unofficial figures for 1905 give 23,411,073 metrié tons, 
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The rapid development of the iron-ore industry, as indicated by the quantities of 
iron ore mined and of pig iron or its equivalent manufactured during the seventeen 
years lor which statisties have been collected by the United States Geological Survey, 
is set lorth in the following table: 


"e t t: 


"n 


ec" 


"ec" ^. 


"e: .. 


ecco ttl 


.. "ft^ 


Iron ore 


mined. 


11,515, 041 
16, 030, 043 
14, 591, 175 
16, 296, 666 
11,487, 629 
11,879, 679 
15,997. 614 
16, 005, 449 
17,518, 046 


[Long tons.) 


Pig iron 
produced,a 


7,603, 642 
9, 202, 703 
8,279,870 
9, 157, 000 
7,124,502 
6, 657, DSS 
9, 446, 208 
8,623, 127 
9, 652, 680 


VV ss o.no. an... . e. .eo....o, 


e. <.e..eo..o.o.ee.nn.oo.a - 


-— 
* 
tw 
* 

‘ 
r 
r 
D 
4 
" 
. 
. 
. 
‘ 
. 
. 
. 
° 
D 
. 
. 


«From annual reports of the American [ron and Steel Association. 


| Tron ore 
mined, 


19, 433, 716 


I 
| 
| 
24,653,173 ' 


MERERI: | 27,553, 161 
RA E eit | UB 887, 479 


35, 554, 135 
35, 019, 308 
27, 614,330 
42, 526, 133 


Production of iron ore and pig iron in the United States, 1884-1905. 


Pig iron 
produced. 


11,773,954 
13, 620, 703 
13, 789, 242 
15,878,354 
17, 521, 307 
15, 009, 252 
16, 497, 033 
22, 92, 350 


The apparent consumption of iron ore in 1905 is approximated by adding to the 
output of the various mines the foreign ore imported, and to this the amount of other 
materials used as ore, and equating the stocks at the beginning and the close of each 


year. 
[Long tons.] 
Domestic | Stocks 
Year. iron ore of ore at Imports, 
produced, mines, 
i 

1559.21 SESS Rd 14,515.04] 2,256,073 | RAG, O73 
PSHE. See vies ded ae 10,050,013 2,000,000 | 1,240, 830, 
jo i EE EE (14,591,175. 2,450,279 912, 84 
TORRE (16,296,606 — 2,911,740 | — 506,585 | 
I8d dee ect Dock 11,587,620 — 3,526,161 526, 951 
INO EIS pts xS 11,579,679 3,2360, 198 167, 307 
is 15,057,614 — 2,976, 49% 1 521,153 
cdta 16,005,449 — 3,405, 502 652, SUG 
Ia (17,515,046 3,098, 287 489, 970 
AA | 19, 433,716, 2, 816, 457 187, 208 
DRO ec ses oues 29,603,173. 2,320,278 671,082 | 
TOO A (O25, 5803, 161 3, 709, 900 S97. 531 
WE eae od sax PROAST ATO 4,239,823 966, OW), 
1902... eese (35,551,130. 3,831,717. 1,165,470 
1903....... 25,019,308 — 6,297, 855 980, 410 
IO0T os oe cecus 27,614,320. 4,066, 931 487,613 
¡AA 032 526,133 | $,812, 251 | $45, 651 


Such approximations for consecutive years appear below: 


Apparent consumption of cron ore for all purposes, 1889-1005, 


Exports. 


[See e e 
eet tÀ 
s... "" "A 
....... ono 
eee no» 
...oon......» 
DL 
"coto 
"c" n 


ee ee 


40, 665 
51, 460 
64,703 
88,445 
80,61: 


213,505 


205, 017 | 


Stocks of | 


ore ut Hina 
un sande ain 
Dee. 1. 
| 2,007,106 | 43,618 
3.893, 487 ` 48,500 
2,505,480 | 33, 225 
— 4,149,451 | 31,859 
4,070,710 + — 37,512 
4,934,247 26, 981 
4,415,712 43,240 
4,954, 984 44,953 
5,023,755 33,021 
5, 136, 407 48, 502 
5, 530, 283 | 65, 010 
5,904,070 —— N7, 110 
5,859 663 52.311 
| 7,074,224 65, 246 
(06 371,085 73, 264 
5,703,399 ^ 68,189 
6,708,591] | — 90,289 


, Apparent 
' CONSUNIp- 
tion. 


14, 300, 502 
16, 302, 025 
15, 476, 959 
16, 032, 687 
11,616, 412 
11, 600, 343 
17, 203, 255 
15, 765, 128 
17,550,184 
20, 705, 604 
25, 513, 903 
26, 722, 5 R3 
29, 257,171 
35, $86,921 
31,232,309 
39, 224,010 
413, 113, 5094 


PS au p] 
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While these figures show a close relation between the iron-ore output and the 
apparent consumption, there will be noted a variation, which is largely influenced by 
the stock carried at the mines and at the receiving docks on Lake Erie, where Lake 
Superior iron ores are stored. 

Other items are, however, necessary to form a correct comparison, among these 
being the stocks of iron ores on hand at blast furnaces, mill cinder, scrap, roll scale, 
and other materials charged into blast furnaces, the quantity of iron ore used in 
open-hearth furnaces, used as a flux in silver smelters, in the manufacture of paint, ete. 

The statement for 1905 shows also that, taking as a basis the domestic ore pro- 
duced, the stocks of ores at the mines at the close of the year represented 9 per cent, 
the imports 2 per cent, the exports 0.5 per cent, and the stocks at lower lake ports 
December 1, 1905, 16 per cent of the quantity of domestic iron ore produced during 
the year 1905. 


PRODUCTION OF IRON ORES BY STATES AND VARIETIES. 


Twenty-seven States and Territories contributed to the iron-ore supply in 1905, 

The classification of iron ores adopted in former reports is as follows: 

]. Red hematite, including all anhydrous hematites (sesquioxides of iron) known 
by various names, such as red hematite, specular, micaceous, fossil, slate-iron ore, 
martite, blue hematite, ete. 

Some of the ore which is classed in this report as red hematite is designated locally 
as brown hematite, but such ores are mainly hydrated portions of deposits of red 
hematite and are therefore classed as red hematite. 

2. Brown hematite, including the varieties of hydrated sesquioxide of iron recog- 
nized as limonite, gothite, turgite, bog ores, pipe ores, ete. 

3. Magnetite, those ores in which the iron occurs as magnetic oxide, and including 
some martite which is mined with the magnetite. 

4. Carbonate, those ores which contain a considerable amount of carbonic acid, 
such as spathie ore, blackband, siderite, clay ironstone, ete. 

The character of the mineral obtained in 1905 was, approximately, 88 per cent red 
hematite, 6 per cent brown hematite, and 6 per cent magnetite, the carbonate ore 
representing only about one-twentieth of 1 per cent. 

The quantity of red hematite mined in 1905 was 37,540,198 long tons, an increase 
of 13,700,721 long tons, or 57 per cent over the 1904 production of 23,839,477 long 
tons. Over one-half of this total was mined in Minnesota, the State ranking next in 
production being Michigan, then Alabama, Wisconsin, ete. 

The output of brown hematite in 1905 was 2,546,662 long tons, an increase of 
245,867 long tons, or 19 per cent, over the 1904 product of 2,146,795 long tons. 
Alabama was the principal contributor of this class of ore, followed by Virginia and 
West Virginia, Tennessee, etc. 

The magnetite variety showed a decided advance in 1905, reaching a total of 
2,417,274 long tons, an increase of 778,428 long tons, or over 47 per cent, over the 
WM output of 1,638,846 tons. New York was the principal contributor of this class 
of ore, followed by Pennsylvania, New Jersev, etc. 

The production of carbonate ore in Ohio and. Maryland in 1905 was 21,999 long 
tons, as against 19,212 tons in 1904. 
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The tonnage of each of the above-indicated classes in the different States is set 
forth in the following table: 


Production of iron ore in the United States in 1905, by States and varieties. 


(Long tons.] 


Red | Brown 


Stale | hematite. | hematite. Mognetite, ate Total, 
€ - : ——— sa i else: os cee 
DIT ME de urwb EHE CXa A CUR RE KA 21, 735, 182 MT tte Core | 21,735,182. 
DiC ints e e enc ulis EE EIE Feds "10,885,902 mq EM TORNA 10, 885, 902 
PARU MENOR 2,974,413 —— 751,561 | 296,857 oaaao. 3, 782, 431 
New York codo id 80,020 ' 9,266 | 1,050,651 |.......... 1,139, 937 
WISCONSIN tu gei ea ox EROR A Ede dut 842, 976 A AA ETE ma Uc des s $59, 283 
Pennsylvania 0. is 4,425 166, 435 637, E us SOS, 717 
Virginia and West Virginia ................ 85, 307 716,170 DIS d ases ans 792, 045 
'OUDUSSOIeo id | 272,996 401.194 RA Ca ena 734,770 
Montana, Nevada, New Mexico, Texas, 

Utah, and Wyoming ............02---20-- 557, 619 38,521 | 118,838 LL... 714, 978 
IDA A E RA | — $96,271 |.......... | 526, 271 
Georgia and North Carolina ............... 45,408 | 158,434 56,282 |... | DAT Ig 
Colorido nota tenidas 2,15 BEIT bes A eve pest 133, 471 
IM. Soca UMEN TE | 8,746 34,266 |... sisse INTERNE 113, 012 
Connecticut and Muissachusetts............ "TR 25. 93 D beste cad PORE 25,051 
Kentucky and Iowa.......2........6.-0005- 25, 000 100 siria rada 25, 100 
OMI Oe bie O A O 19. 959 19, 989 
Maret alee nate eene Ce uses is n Dd pes ' 6,259 |e. |^. 2,010 8, 209 
PEP RIS tock hace ent wie wd hace estet bp aate uk es ) Bodl istos qe a NES | 3, 321 

qu ER 37, 540, 198 | 2,546,662 | 2,417,274 | 21, 995 | 42,526, 133 


The changes in the relative quantities of ores as classified are emphasized in the 
following table: 


Production of iron ores in the United States, by varieties, 1859-1905. 


[Long tons; maxima in italics.] 


Year Ra p E I Magnetite. Carbonate, Total. 

LC. A A 9, 056, 28S y 2,523,087 | 2,500,415 | 432,251 11,518,041 
O 10,527, 650 | 2,559,038 | 2,570,838 | 377,617 , 16,036,043 
jui]. O LU Lade 9,327,398 ' 2,757,061 ' 2,317,105 189, 108 | 14, 591,178 
E NOS PEE RAE 11,616,619 + 2,485,101 | 1,971,965 192,981 | 16,296,666 
A A A IN 8,272,637 | 1,849,272 — 1,230,886 134, 834 11, 587, 629 
o T 9,347,431 |. 1,472, 748 972, 219 87,278 | 11,879,679 
A EH 12,513,995 ! 2,109,258 | 1,268,222 ! 73,029 15,957,614 
PROG MOREM RERO , 12,576,288 ' 2,126,212 | 1,211, 526 | 91,423 ! 16,005, 449 
IROT De ox edhe Gece ol LM dL ee ae 14,413,318 ' 1,961,951 | 1,059,479 . 83,295 | 17,515,016 
A A TE EE cicada! 16,150,684 — 1,989,681 | 1,237,978 ' 55,373 19,433,716 
ON 20,004,399 2,569,785 1,727,430 . 81,559 — 24,683, 173 
E TI EEE E A T EE 22,708,274 © 3,231,089 1,537, 501 70,247 — 27,503,101 
OD NER RENE MES 21,006,025 ! 8,016,715 1,813,076 61,663 — 28,887,479 
EDEN E A 30, i 8,305,487 ' 1, 688, 860 92,612 35,554,135 
TOUS 0303 Lace as oe AN 30, 328, G4 | 3,080,399 | 1,575,422 | 31,33. 35,019, 308 
D ——r————— — | 93,819,477 © 2,146,795 1,638,516 19,212 27,644,380 
POO Rp 87.540, 198 | 2,540,042 2,417,274 > 21, 909 2,526, 133 

To rosas seria ti, 302, 791,497 — 42,024,841 28,845,095 — 2,030,251 — 375,601, 7*0 
Percentage of totals for 17 years......... S] ' 11 7.0 O25 oci use 
Percentage of total for 1905...........L.. 88 6 6 | EV ee rene 
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It will be noted that the outputs of brown hematite, magnetite, and carbonate 
ores in 1905 have been exceeded in former years, but that of red hematite is the 
maximum. 

The production of concentrated ore in the United States in the year 1905 was 
195,614 long tons, most of which was magnetically separated. There were also made 
90,239 tons of residuum, a by-product from smelting zinc ores, which were available 
for use in the manufacture of spiegeleisen. 

Other materials fed to blast furnaces because of the metallic iron which can be 
obtained from them are blue billy (purple ore), resulting from the roasting of pyrites, 
«rap. roll scale, rolling-mill cinder, etc.; of these no exact statistics are collected. 

Investigation of the iron sands which abound along the Pacific coast and of other 
lean or impure magnetic iron ores has been continued by Dr. David T. Day, of the 
United States Geological Survey, at. Portland, Oreg., an appropriation having been 
made by Congress. In addition to a determination of the quantity of various min- 
erals and metals in the concentrates from black sands, some of the iron ore thus 
obtained has been treated by electric smelting, and satisfactory results have been 
achieved. The predominance of chromium and titanium allovs of iron does not 
encouraye the use of the concentrates obtained from iron sands in blast-furnace prac- 
tice as now followed, but the product of electric smelting is applicable to special uses. 
As this method of treatment is improved, and the generation of electricity reduced 
in cost, a liberal consumption of the black sands may be expected. 

In concentrating these sands to obtain'the more precious metals and minerals, the 
portion in which iron predominates is practically a by-product, and when the treat- 
ment reaches such proportions as to produce large quantities of this by-product, the 
iron metallurgist may be expected to develop means for overcoming the disadvan- 
taxes which are now considered as limiting the usefulness of ilmenite, chromite, 
and other iron alloys. The possibility of eliminating the ilmenite and chromite by 
magnetic concentration, as now practiced in the Adirondack region, is expected to 
add to the commercial value of black sands. 

Comprehensive experiments carried on by the Canadian Government have added 
materially to our knowledge of electrical sinelting, the results being published in an 
official report. 4 

Late developments in the application of rotary furnaces, similar to those employed 
in the manufacture of cement, to the treatment of fine iron ores, principally pyrites, 
clinker, blue billy, and flue dust from blast furnaces, are to desulphurize them and 
to form the fine material into nodules of such form and texture as will permit of 
transportation to blast. furnaces, and of delivery of this material to the smelting 
zones. This process makes available ore which, cither because of its sulphur con- 
tents or its fine state of comminution, was considered undesirable, and also reduces 
the loss of ore due to modern methods of charging blast furnaces and of operating 
them with high blast pressure. 


LAKE SUPERIOR REGION. 


The Lake Superior region, which includes five mineral ranges in States bordering 
upon the great inland sea, continues, by augmented. annual outputs, to outrank all 
other known deposits in supplying iron ores. In the year 1905 its production of 
23,325,018 long tons exceeded its former maximum of 26,977,404 long tons in 1902 by 
24 per cent, and the record of 1904 by 65 per cent. 

The mines which compose the five ranges of the Lake Superior region contributed 
more than three-fourilis of the total iron ore mined in the United States in 1905, 


a Report of the Commission appointed to investigate the different clectro-thermic processes for the 
eet Ob iron ores and the making of *teel in operation in. Europe: Departinent of Interior, Can- 
ada Jang, see also an address by Dr. Eugene Hamel on the * Electric smelting of magnetite ores” 
before the Canadian Club, Toronto, March 12, 1906. 
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and to date this region has supplied an azzrezate of over 200,000,000 long tons of iron 
ore. Of this quantity the Marquette Range in Michigan, which has been producing 
since 1854, has shipped 77,000,000 long tons; the Menominee Range, in Michigan 
and Wisconsin, has, since its opening in 1877, furnished 53,500,000 long tons; the 
Gozebie Range, in Michigan and Wisconsin, opened in 1584, has shipped 47,000,600 
long tons; the Vermilion Range in Minnesota, opened also in 1884, has supplied 
23,500,000 long tons; but the phenomenal shipments have been from the Mesabi 
Range in Minnesota, which sinee 1892 have reached a total of 99,000,000 long tons, 
or nearly one-third of the ore obtained from the Lake Superior region. 

This summary refers to the shipment of ore, as the records of production have only 
been collected since the year 1859.. The production by ranges from that year to 1905, 
inclusive, is as follows: 


Production of Lake Superior iron ores, by ranges, 1889-1905, 


[Long tons; maxima in itulics.] 


Range. 13*9, Is), Isat, 1992. 1593. 1504, 
LI ^ . o ! -- LJ -~ »- Lad 
Marquette ios ocu au EXON 2,031, 026 2.503, 548 2,718, 42. , 2,848, 552 2,061, S27 1,925, 379 
a re = zn | E APP! ER 
Menominee.................. 1, 576. 157 2,274, 192 1,856,124 , 2,402,195 1,503, 049 1,120,200 
GOZED rara 2,147,923 1 2,014,081 2, 041, 774 | 4.055, 176. 1, 466, 815 1,523,451 
Vermilion cri 20353 561, 50S | $541, 910 945,105 , 1,226,220 $15,735 10 1,055,229 
A IE sido rabia DENT 29,240 OSL IM — 1,915,234 
DOU) us ied e rtt ribs | 7,519,614 | 8, 914, 021 7,621,465 9,564,288. 0,591,620 ' 7,0682, DN 
uu i rg . i E E 
C nde reise v puce — AX 
Range. 1895. 1806, IS97. 188, | 1590, 1900. 
— — m - = 2 d — eat se jas 
Marquette cake ree been ts 1,982,080 2, 418, 516 2.013, 785 2, 987, 950 | 3, 624, 06 3,945, DEN 
| 
ALCIODIIOO S eos eese aea 1,794,970 | 3,703,235 1,707,220 2,275,661. — 3,281, 422 3, OND, 738 
(GORGE rs Senior ame E Ra s 2,625,475 | 2,100,298 2, 103, 088 2,553,905 + 2, 723, 648 3.104, 075 
Vermilion veo 1,027,103 | 1,209,907 — 1,351,278 1,125,538 ,. 1,643,084 1,075, 949 
MESA ia drained 2.839, 350 | 35,052,975 4,220,154 4,807,971 | 6,517, 805 8, 158, 450 
"Toulouse: RED 10, 28, 975 i 10,566,359 12,200,522 13. 779, 308 | 17, 502, 955 20,014,205 
l i) 
kanye. 1901. 1902. 1008, 1904. 1905, 
" ] ! 
i 
ADEO Coe aa 3,907, 089 3, 7304, 712 3,656,211 2.465, 448 | 3,772,045 
Menominee o... 3.697, 108 | 4,421,250 4, 093, 820 | 2 871,120 | four 200 
Gorebie sicul eset der 3.011, 869 | ds rus 3,422,541 2, 132, 808 3.311, ^1 
hd sic ` An , 47 se | -t a rom . 
Vermilion AAA 1,805, 906 2,057,502 1,015,554 1, 956, 430 1,578,026 
1 if 
MUSHY 52s ssewdby airi ein vas 9,302, 511 13, 080, 118 13, 452, 512 11,672, 405 ' 20, 156,556 
"übt. adage wai e ERR 21,415, 903 26,077, 404 20,273, 27] 20, 198,311 | 33, 015 O18 
[ i | 


This table treats of the five ranges located in the Lake Superior rezion in the 
United States, omitting the Michipicoten Range in Ontario, Canada, opened in the 
vear 1900, which has mined, to the close of the vear 1905, the total of 1,090,959 long 
tons, of which 179,900 long tons were mined in 1905, Most of this ore has been sup- 
plied to furnaces in the United States. 

The maximum annual production of the Lake Superior region was in the year 1905, 
when 33,325,018 long tons were mined, or 78 percent of the total for the whole of 
the United States. The Mesabi Range was the largest contributor in the Lake 
Superior region, with 20,156,566 long tons, or 60,5 per cent of the total; the Menom- 
ince Range was next, with 4,472,650 long tens, or 13,4 per cent, then the Marquette 
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Range, with 3,772,645 long tons, or 11.4 per cent; the Gogebic Range, with 3,344,551 
long tons, or 10 per cent; and the Vermillion Range, with 1,578,626 tons, or 4.7 per 
cnt. 

The total production for the Lake Superior region for the past decade, 1896-1905, 
inclusive, was 203,438,289 long tons, or practically two-thirds of the entire quantity 
obtained from this district since its opening in 1854. . 

Pig-iron production in recent years has not increased over the outputs of the years 
of the decade preceding 1900 in the same proportion in which recent lake-ore out- 
puts have increased over the outputs of the nineties. Eight or ten years ago the 
average iron content of lake ores was 59 to 60 units of metallie iron. The average 
iron content of the 34,000,000 tons shipped in 1905 is between 54 and 55 per cent. 
In other words, about 3,000,000 tons of this year's shipments represent the diminu- 
tion in iron content, as compared with ten years ago. In the old days the furnace- 
men insisted on having high-grade ores, and in the sharp competition of those times 
mines were robbed of the richest of their ores by wasteful mining methods, the less 
desirable ores being left in their places. Now that furnacemen are their own miners 
the ores are taken out as they come, the policy being to remove the ore in the 
most orderly and economical way, looking to the future as well as to the present. 
The average shipment of to-day would not have been accepted by the merchant 
furnaceman of ten or twelve years ago as high grade. 

The days of skimming the cream of the lake-ore deposits are over, and each year's 
installment is brought down with a thorough realization that a great cavity that will 
never be filled has been left in the greatest and richest iron hills in the world. 

The cargo analvses of most of these ores, as shipped in 1905, will be found in the 
following table, supplied through the courtesy of the Lake Superior Iron Ore 
Association: 


Complete average cargo analyses of Lake Superior iron ores of the season 1905. 


(The upper line of figures opposite each ore represents its analysis when dried at 2129 F.; the lower 
: line, when in its natural condition.) 


 GOGEBIC RANGE. 


| f. se | 
ore. | aron, (phox | siea, Bam, Alam pigs, | Mage | Sul wv Mom 
. i e | | 
Bn AM: noi ONERE 95 Mid Pa Ma S A eae 
T CAM [9.90 0045 — 7.20 [0,300 3.03 |0.370 | 0.32) 9.010 275 '........ 
pes ee ee 53.4907. .04018. 6.4296 | .2679 2.7058 | .3304 | .2857 | .00893 | 2.4557 | 10.70 
TUM PES (02.35 ,.019 — 4.90 $0 “1.13 .85 20 |. 280. aiceste 
5124 |.0426 4.26 . 696 98 30 17 0318 | 2.436 | 13.00 
Aida 2000 JL HI5 1.0409 | A esee EE P 
UU [8046 | oszi | 8.4721 | onte I —— P 41.3971 
61 6210 | 085 5.2060 L83959 cuu AAA A ehe sas EE 
Aurofu..... ..... E de f | MM 
151.5659 | USI 4.6102 306 MEE "Pm wm SOR 11.4443 
Renu... P568. 00196. 60 2A J 0009 083 Ic Wm 
pm dure | 0336 10.5385 12.3. 198 | 097 | .le* .015 4.36 111.47 
een. ot 10.37 | .026 — 10.78 | 48 600) 26 QU 007 ee 
[54.6107 | 0235 | 9 7515 4070 | SROM4 5.2351 | 081.0063) B86 | 9.04 
PE cuta 158 08 j|.06 07,32, 2.37 IS a9 007 SW... 
D2 189^ 0594 67507 21291 | SITO 0958 .1707  .00623 4.5913 10.15 
TEA A A 
dd iaa us o ADM MR AA A A A TT 
aces ie D. AR. ok seks nu poe NM. n $5 licen tal tai j 
5l UÁl6 — 0507 10 2163 MM EN EV rro A ORGS 


a Expected analysis 10r the season of 1906 
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Complete average cargo analyses of Lake Superior iron ores of the season 1905—Continued. 


GOGEBIC RANGE—Continued. 


| | 
Ore | Iron id a] dde. | AE, E | by ig [o 
EPE I (56.00 — [0.080 11.95 0.59 | 2.45 | 0.39 | 046 loo lam |... 
See [48.72 | .0696 i10. 3965 .5133 | 2.1315 | .3393 | .4002 | .0078 | 3.2277 | 13.00 
(62.33 | .057 | 4.88 7 |1.05 UA [ORR EXE oe 
POMA las 0097 | .0512 | 4.8852 | .5122 | .9435 | .0719 | .0629 | .0081 | 3.3787 | 10.14 
UTR age 045 | 5.60 .65 | 1.25 30 .07 | .032 | 4.15 — 
54.119 | .0398 | 4.95 | .57 |1.105 | .265 | .062 |.028 | 3.67 | 11.57 
CN | jede 187: [11.80 | .41 85 74 36 | .008 239 E ER 
50.46 | .16269 (10.266 | .3567 | .7395 | .6438 | .3132 | .00696 | 2.0798 | 13.00 
T— (62.83 | 045 | 4.79 30 | 1.51 E IgE LU DEM Lus 
; y |56.3711 | .0404 | 4.2976 | .2692 | 1.3548 | .1077 | .1615 | .0090 | 3.0325 | 10.28 
AI (62.00 | .080 | 4.34 65 |1.15 32 | .35 | DO EN jnn 
55.18 j.071 | 3.86 578 | 1.02 28 | .81 | .0089 | 3.889 | 11.00 
TET ee E 95 [.0458 11.11 | .58 | 1.52 19 24 |.007 |3.19 Ines 
2.155 |.0412 10.00 | .52 | 1.368 | .17 216 |.006 2.87 | 10.00 
—— [56.82 | .056 [183.86 |..55 [1.00 | .14 | .10 [.004 [287 ]........ 
151.615 0509 12.59 50 .908 | .127 | .09 0036 |2.607 | 9.16 
TU PROS pee 041 |5.00 [5.81 | 1.25 | 35 | .07 |.036 EN eee 
- 450.058 | .0366 |4.51 | 5.19 | 1.117 | .31 .06 [.032 | 4.38 | 10. 61 
: {62.5010 | .0772 | 3.8526 | .7611 |........ PA A asses A A 
OPA ts is 1957 | .0669 | 3.3665 | .6599 |........ (ROGER NE o MR | 13.2995 
O Mingo ¡0888 | 4.2098 | ABIA ee nooo O EON: A TARA 
m 5.7286 | .0344 | 8.7513 | .8826 |........ ooo... OL MUS MOVE 11. 3128 
PA reri [dee | . 061 | 618 [3.05 [1.43 | .06 | .3 |.06 4.97 [|..... 
51.9942 | .0548 | 5.5047 | 2.7889 | 1.2841 | .0539 | .3053 | .0054 | 4.4630 | 10.20 
Gus Manganese ($ 44 |.04 [6.71 [6.25 [1.49 | .15 | .20 | .006 [65.27 D 
[48.0960 |.0576 | 6.0390 | 5.6250 ' 1.3410 | .1350 | 1800 | .0054 | 4.7430 | 10.00 
— © Jer. 2589 | .0450 | 3.4305 | 2.7246 |........ Medis eer n: pem Us 
ARN |53. 2960 | .0392 | 2.9846 | 2.3704 22... cessere denne scorti 12. 9988 
— 2o pee | 0859 10.80 | .72 (1.29 | 23 | a ac ess 
ee ee 150.99. |.040 19.46 | .63 |113 | .20 | .158 |.012 ¡2.716 | 12. 40 
Banda En. i aa (60. 80 |.090 10.40 | .35 |oo | .12 | .12 |.004 | a dese 
l55.2185 | .0272 | 9.4452 | .3178 | .9s99 | .1089 | .1089 | .0036 | 6629 | 9.18 
vC p: 40 | .050 [8.10 | .250 |3.79 | .280 | .160 [012 1346 funcio: 
[52.0636 | .01457 | 7.2212 | .2228 | 3.3788 | .2496 | .0891 | .0107 | 3.0756 | 10.85 
OT T ARR js 5644 | .0561 | 8.2233 | .7129 |........ | o AE pedem AC 
| 55.0855 | .0486 | 2.8020! .6178|........ pere IN in Fines | 13.5390 
—— 65 2 | TNT ¡RA E deli ARE, FR 
4.61) | 0857 |... A pete op E inis 
; ia | e Deb pub DES [59 A 1486 Pa Lacus 
Windsor Bessemer). osig | 04717 | 6.7729 | .3916 | 1.0858 | .2047 | .2136 | .00712 | 2.8658 | 11.00 
TORO [62.90 | .085 | 4.65 7 84 65 E [wb 1E Lots 
155. 5281 | .0309 | 4.1050 | .3206 | .7416 | .5738 | .1854 | .0291 | 2.3394 | 11.72 
Te TOR BEES O PA CERAM. A O FOLE — —m 
TR Mt 54.8027 | .1192 |........ AS A PA RCA 12.335 
BARABOO RANGE. 
re a ee ! a 85 0.080 18.19 |0.19 |1.37 [0.38 | 0.18 | Trace. 200 hoc... 
47.33 | 014 15.95 | 17 [120 | .33 | .16 


Trace. | 1.75 | 12.13 


| | | 


a Expected analysis for the season of 1906. 
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Complete average cargo analyses of Lake Superior iron ores of the season 1905—Continued. 


MARQUETTE RANGE. 


rx lE DI So C=. ees NE | Poss 
Phos- Man- Alumi-. i Mag- | Sul- .| Mois- 
Ore | Iron [pao Silica. ganese., na. | Lime. nesia. | phur “nition, ture 
EA = ay poets T ce UE ee ER E EEUU 
"T (62, 0224 o. 0498 8.4552 ........ duc Wa oce o ER Renita I CD ATTS 
TOO 161.1988 | 0422 8,3422 oo... EDU A aren 
63.9030. 7. e A d E qe er E e I. OA ool wee nes 
Alford ............ | ! 
S E ' 0469 | 5. 1008 | TEN | DENN ce CES pee 11.2078 
[OX EMO NE o RUP A A MEER Im 
Angeline, hard.... f i 
PESMET les. 1164 | .ox319 | 1.6778 |... ee ee | P >... 5.74 
Angeline, hema- (65. 15 044 3. 04 wow. Apc e ew KICK ANA AE LE d LM IRI E E 
incor ICE . 0349 | 2.7290 A A 10. 23 
i | | 
.17 . : AA YOO ORTON COR ERES A METRE. IA 
Angeline, South.. Mi 1 n tw | | : 
156. 4550 | . 10188 | 3. 8479 pee mE CORRER 10. 63 
ee 80.7990 | .0538 | 7.4292 1........ "CRM ore Dec co ee paige at 
uL PI (55. 1845 | .0488 PH MARE NERA NOD VNDE. eters, 9. 2345 
19:656) eos A loce otis MR: MESE OM OPER 
Beaufort .......... ^ Hen | 7. 866 
| anne coo oo. fono nn.neo oe ...0.09.0...9 ..e..0.0.0..........oe2..0—0bkh........ ROSE EA P 
Bediord........... | (59. 6425 | 1514 8.0290 ,........ A reer ee re las do NM MM pues 
| (51. 5612 | .1309 | 6.9416 ......... MEME A ET Men EM eae 13. 5496 
Bx cU "11991 1:5 E A AAA oak eL e Rae 
MEME E d uu ut 
POE WDP 77 l62,2797 .1112 | 5.3346 p pe Pre nep rt p . 8276 
| A 
61458. OF: AGS ak E s loeo eae AA, OS E ET 
Beresford crushed 
s 9043 , .0705 | 4.4177 Ez BRE am PUE TRE pur 1. 0000 
59.3161 | .1306 8.0900 | DW KOC IEA ARAS HN. PV PCENA 
Beresford No. 2... 
: lo 3771 | .1285 | 7.9619 pee p Mom See OE ere: 1. 5830 
— (59.2625 | 0723 | 8.8138 oo desees tenete nnne m 
er Vien, 53.8776 | .0657 | 8. 0129 [one MW VM A O 9.0866 
E i TAS 005] E A O O EENE lee PL ar 
Bessje............. | ds | 
)48. 8528 | . 3773 hs. 2764 EC | "E eee ween euius 4. 7995 
agendas {00.0173 | -0974 | 6.8919 | e Dace OO TA IA ¡PET SOBRE 
oCameo -e iS], 0246 | 0898 | 5.8598 Lus esses pM | TEES DEDERE | 14. 9335 
pou 7.54  .0612 | NUMEN PAREN ALA IA O NEUEN ee 
ME T MENS PM NNNM MM RSS esee] 8,00 
cial la 50 696 , 5.50 0.520 ^L23 2.82 0.650 0.011  0.:0  ........ 
i ca a mie S i i | 
aa 5986 | 4.7305 . i 1 1009 | 2.4255 | 5590 |.00916 ^ .6020 | 13.99 
Quid os | .0926 ^ 17.0817 ........ pute | EMT D PPS: AA 
v€1OTO0......... 
53.5828 | .0914 16. 8610 MVP DENEN | ase A: en PNG 1.2919 
Castleford Besse- la 2690 | .0451 17.5610 ;........ O 
mer............. [54.5124 | .0444 17.2896 EN | HOP Rod | MM utei bis 1.5452 
Champion No. 1 lo 8231 | .0919 | 6. E AP RRe per RE | ——— ii | ela a a e Sie 
lop HS (61.5238 | .0915 , 6.7281 ..... esses AE veter pum | Dr | , 4841 
zm No. 1 pepe . 0540 S-0000. O lat wwe b y PA deae s | "m 
POR 63.0885 ! .0533 | 4.9859 |........ UN Oen eU i 1. 2700 
— [seta 16:7680- | cte deus cos A a eie tate Ea REN hende 
nds 18.6947 1461 [15.1678 (...ooooolocooooo. MON MM MUN Or O878 
Cliffs Shaft, s .100 [4.45 | .300 (2.28 | .950 ^.810 — .01& | SO eee 
crushed ......... (61.6713 TOUS | 4.4122 2974 | 2.2908 IY, S031 01755 4957 1.85 
‘ 2.80 | .7 T , T NE MOM 
Cliffs Shaft, lump. [6 63. 07 i . 112 4.25 .220 30 | 710 120 019 s5 
(62.8303 | .11157 , 4.2339 | .2191 | 2.291? SOGTETR TTB | .0189 0.8408 38 
T 62.48 1.285 | 5.10 .300 | 2.64 720 | .100 | .012.— E40  ........ 
POE ee 54.6700 | .24937 : 4.4625 | .2625 | 2.3100 — .620 | 0875 (0105 | 1.225 — 12,50 
ee ee .057 30.00 Woof aa do uds | 018 | Lis. 516 
ada dee a 6530 | .0553 29.1000 | .1067 | 1.1058  .3395  .}7416 5,0175. 1 1,8915 3,00 
di | 
TX NEN OS S A A E A E T 
Foxdale........... Neo n ones | 
1335 .0579 20.7349 '........'........ CMM PEL nu AAA 1.87 


a Expected analysis for the season of 1906. 
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Complete average cargo analyses of Lake Superior iron ores of the season 1905— Continued. 


MARQUETTE RANGE-—Continued. 
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Complete average cargo analgsesof Lake Superior iron ores of the season 1905—Continued. 
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a Expected analysis tor the season of 1906. 
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Complete average cargo analyses of Lake Superior iron ores of the season 1905—Continued. 


MENOMINEE RANGE—Continued. 
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Complete arerage cargo analyses of Lake Superior iron ores of the season 1905— Continued. 
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MESABI RANGE—Continued. 
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Cumplete average cargo analyses of Lake Superior iron ores of the season 1905—Continued. 
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Exploration during 1905 was not confined to the Mesabi, but extended to the Ver- 
milion, to the Menominee, and to parts of the Marquette and Gogebic ranges. Deep 
shaft sinking on the last-named range is opening ore deposits that give promise of 
maintaining the output of the district at a steady rate for many years. Drilling on 
parts of the great ore-bearing formations of the Menominee range is opening a few 
mines of importance and is giving hope for more. Though immense sums have been 
gpent on the Vermilion in past years with the diamond drill, no large deposits have 
been found aside from the Soudan and Ely groups. Now a number of drills are at 
work elsewhere. 

In what is known as the Austin, Swanzey, and Palmer districts of the Marquette 
Range explorations during the year have revealed immense bodies of highly siliceous 
low-grade ores that may become of great importance. Some are well within the 
Bessemer limit as to phosphorus, and others are high in that element. 

Explorations in comparatively new districts have been confined chiefly to the 
Deerwood, or **Cuyuna," range, 100 miles west of Duluth. A few holes have been 
driven in good non-Besseiner ores, and a fair quantity of merchantable foundry 
grades has been opened. Other holes have shown seams of good ore, both iron and 
inanganese, and many holes have shown great bodies of lean iron. The work of the 
vear, though carried on with the aid of from 20 to 30 drills, hag not settled the ques- 
tion of the future importance of the district as one from which any large ore supplies 
are to come. A few leases have been closed for mining on the Cuyuna Range, and 
ene or two of these may be considered important. As yet little or no preparation 
for work has been carried on, unless the shaft sinking of Pickands, Mather & Co. be 
called such. At this property about 150 feet of non-Bessemer ore running about 53 
per cent has been cut. At other parts of the district holes have been driven verti- 
rally 400 feet in ore too low to be considered in this generation. At other parts ore 
running from 55 to 60 per cent and for 60 or more feet in depth has been cut, while 
elsewhere, again, manganiterous ores of 56 per cent combined analysis are found. 

The development of the Aukokan Range in western Ontario, a short distance north 
of the Minnesota line, was begun in 1905 and has been continued steadily. It is pro- 
posed that ore shall be taken from this region and shipped to iron masters in eastern 
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Canada. The ore is a magnetite, high in iron, low in phosphorus and moisture, and 
otherwise fairly desirable, though somewhat pyritiferous. It exists in large quantity 
and is easily mined. Steps have been taken during the year also for the develop- 
ment of the Moose Mountain region, north of Georgian Bay, in Canada, where there 
are large deposits of magnetite. 

On the Mesabi range alone stripping contractors and mining companies have moved 
in 1905 above 6,000,000 cubic yards of overburden, one contracting firm alone remov- 
ing inore than 2,000,000 yards. On this range the evolution from underground to 
open pit has been general, and with accelerated speed. It is now no bar to stripping 
that a mine is covered by 100 feet of overburden of bowlders, hardpan, drift, or ledge. 
It is all carried off, providing the ore deposit is of sufficient thickness to make the 
subsequent mine operation economical. Many Mesabi mines which have been 
operated underground from the beginning are to be stripped; indeed, many have 
already been changed from one system to the other. 

In addition to the 8 or 10 new mines of 1905, there will be at least as many more 
in 1906. One of the properties opened in the past year, shipping its first ore in June, 
1905, has made the greatest record the world has ever seen, with a total for the year 

of more than 1,000,000 tons. 

In this statement the Lake Superior region is treated as a whole. The records for 
the different States, portions of which are comprised in this region, are also given in 
the following summary, which treats of each State in order of its prominence as a 
producer of iron ore. | 


IRON-ORE INDUSTRY OF THE VARIOUS STATES DURING 1905. 


Minnesota.—As in the year 1904, this State stands preeminent as a producer of iron 
ore, the 21,735,182 long tons mined in 1905 being slightly more than one-half of the 
total for the United States. All of this ore was of the red hematite variety, although 
some hydrated ores are known locally as “brown hematites.”? This is an increase 
over the 1904 production (12,728,855 long tons) of 9,006,347 long tons, or 71 per cent, 
being the maximum output for the State and a larger quantity than was mined in 
the whole of the United States in any one year prior to 1899. "This is also larger 
than the output of the entire German Empire, including Luxemburg, in the year 
1904, but it is probable that contemporaneous figures will show that the latter may 
slightly surpass the tonnage of this State in 1905. 

All of the ore mined is obtained from what are known as the Mesabi and Ver- 
milion ranges. The first-named range, while opened in 1892, has become the most 
important in the Lake Superior region, and in fact in the world, and is remarkable 
on account of the number of large mines, most of which are worked open cut by 
means of steam shovels. One mine in this range, the Iron Mountain, in 1905 con- 
tributed 2,500,570 long tons, a wonderful record, and it is probable that the ore 
obtained from this mine in 1905 produced more pig iron than was made in the whole 
of the United States prior to 1868. In the list of prominent iron-ore mines, which 
appears on another page, it will be noted that there are seven other mines on this 
range, which in 1905 produced over 1.000,000 tons, the aggregate ot these seven 
operations approximating 9,000,000 tons. 

On the Mesabi Range many of the mines are located on lands which are owned by 
the State, and on them mineral leases have been taken ont, the lessee paying a fixed 
sum per ton of ore mined. In the year 1905 legal action was taken by the State of 
Minnesota to test the constitutionality of the law under which these Jeases were 
made, which action, if successful, would have had the effect of nullifying all of them. 
The grounds for such an attempt hinged on the word '! land," and whether or not it 
applies to iron ore therein. The constitution of Minnesota distinctly states that ** no 
public lands shall be sold except at public sale," and mineral leases have never been 
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sold at public sale, except where there have been simultaneous applications for indi- 
vidual tracts. The law under which these leases have been taken was passed in 
1539 and provided for the issuance of a mineral lease or subsequent fifty-year con- 
tract apon application of the first comer who paid the requisite fee, which is $25 in 
case of lease, $100 in case of contract. If the leasing of the State land for the pur- 
pose of taking away iron ore is a sale of the land, then it was claimed the constitu- 
uon has been violated upon every lease taken. 

The case tried concerned the mineral contract on a tract of 36 acres of land in the 
vicinity of Virginia, on Mesabi Range. The litigation was decided in the district 
court of Duluth in favor of lessee and the mining interests, the court making no dis- 
tinction between the swamp and school lands owned by the Commonwealth. From 
this decision the attorney-general of Minnesota appealed. The opinion also held 
that there is nothing in the constitution of the State prohibiting Minnesota from 
leasing its mineral holdings. It is the claim of the attorney-general that a mineral 
lease is synonymous with the sale of iron ore in place as land, and the conclusion is 
advanced that as mineral leases have been privately issucd the acts constitute a vio- 
lation of the constitutional provision that the publie domain be disposed of at public 
sale. 

In the background of the legal strife are interesting statistics showing that under 
the mineral-lease law of 1889 the State has issued, up to 1905, 4,313 leases to swamp 
and school lands. The sale of these leases netted the State $109,628. The majority 
of these leases have proved worthless in so far as the development of mineral wealth 
on the properties involved is concerned; but on 643 contracts the State has received 
$178,300 in annual rentals, in addition to royalties on ore produced amounting to 
$512, 282, 

There is a prospect that the controversy will eventually reach the United States 
Supreme Court. 

The enormous output from the Mesabi Range has raised the question of these 
deposits continuing to supply equal quantities of ore in future years, and has encour- 
aged a careful review of the apparent ore reserves. In some instances the early 
exhaustion of certain deposits is indicated. In others, systematic bore holes and 
analyses have developed large quantities of iron ore of valuable quality, which may 
serve as supplies for a number of years. Exploration: have also been carried into 
other territory, and these indicate that the iron-ore field of Minnesota covers a larger 
area than had been anticipated, and that, while the quantity or the qualitv of ore 
known to exist in the Mesabi may not be duplicated in the outlying region as now 
developed, there is sufficient known to encourage optimisin in a reliance on the 
State of Minnesota as a source of iron-ore supply for many years. 

The following data as to handling materials on the Mesabi Range are given in the 
Iron Age, March 15, 1906. 


There is being erected on the Mesabi Range at a mine where there is considerable thickness of 
overburden, with a depth of 200 feet of ore, a permanent overhead machine for removing carth and 
for mining ore. Tracks with wide gauge, on either side ot the ore body to be stripped, carry high 
traveling steel towers, The distance from one tower to the other across the proposed. pit is 1.100 
feet. Cables stretched between these support a clam-shell grab capable of lifting a toad suflicient to 
file car. The towers are shifted along the tracks by electricity, and the grab js actuated in all its 
motions by the same force It is expected that the force of the grab will pick up its lond of over- 
burden and later its load of ore and deposit 1t where desired along the line of cable. Its intended, 
of course, to break up the stripping and ore by powder, though it is supposed the grab is fully capable 
oi doing its work without prior loosening ot the material. 

The steam shovel employed on the Mesabi Range is a machine of 65 to 75 tons, though some have 
been burt weighing up to 105 tons, The dipper is from 1j to 3 and 4 yards capacity, and these 
machines will handle daily from the bed of ore to the car from 4.000 to 7,000 tons. A yard of ore is 
about 2 tons, of overburden not far from 1 ton. In stripping, tair average work will be from 1,500 to 
2,060 yards every twenty hours’ continuous work, though for occasional spurts and by picked men 
vying with each other far higher records have been made. With a shovel 1n ordinary practice there 
will be about three attendant locomotives and trains of dump cars, especially if the waste dump is 
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some distance from the mine. The shovel and its train will require 45 men on day shift and 30 at 
night. In good work these numbers are somewhat reduced to, say, 70 men or even less. . 

A fair average for Mesabi Range work will be 28 to 30 yards per day per man. Some cost sheets of 
Mesabi stripping run as low as19 cents per yard, but these do not include depreciation, which is very 
high, and it is safe to suy that average Mesabi stripping will eost from 25 to 28 cents a yard. It is 
probable that the costs of 1905 were greater than this, for the year was exceptionally unfavorable. 

There will be in the neighborhood of 125 of these “steam Finlanders,” as the miners call them, in 
constant use on the Mesabi Range during 1906 stripping, mining, and loading stock piles. Were it 
not for the steam shovel in mining, it would be an impossibility for the Lake Superior region to 
gather enough labor to get out in u season the enormous tonnage taken from this district. The 
machine has become so much more effective than in earlier years and the cost of mining under- 
ground has advanced so rapidly, while really skilled miners capable of efficient underground work 
have become so hard to secure, that the proportion of stripping mines is growing very fast, and the 
limit of depth to which a mine cau be stripped is far more thun a few years ago. One foot of strip- 
ping to 2 feet of ore was an accepted theory a short time ago, but now these figures have been 
reversed, providing the ore is deep enough to make the outlay remuncrative. More than 6,000,000 
yards of dirt were moved off Mesabi mines in 1905 by six contracting firms and two mining companies. 

Steam shovels are now being equipped with auxiliary engines for lighting and handling certain 
parts electrically, making them more self-contained and adding to their efficiency. 


The Vermilion Range, which was the first developed in Minnesota continues as an 
important producer, having in 1905 supplied 1,578,626 long tons of iron ore—a smaller 
quantity than this range has contributed since 1898, with the exception of 1904. 

Michiqan.—This State, in which the first ore was mined in the Lake Superior 
region, showed activity during the year, contributing 10,885,902 long tons of iron 
ore, the largest quantity ever mined, except in the years 1902 and 1903, when it was 
slightly exceeded. This was an increase of 3,796,015 long tons, or 53 per cent, over 
the 1904 total of 7,089,887 long tons. All of the ore is classed as a red hematite, 
although, as mentioned in the case of Minnesofa, some of it is hydrated, locally known 
as “brown hematite,” and in addition some martite is secured with the red hematite 
ore. 

This ore is obtained from three ranges known as the Marquette, Menominee, and 
the Gogebic. On all of these ranges exploitation has been carried on during the year, 
and important developments in the opening of new mines or in the rehabilitation of 
abandoned workings are announced. 

Large quantities of iron ore are now shipped from this State which in its earlier 
history were not considered marketable owing to their comparatively low iron 
content. 

Alabama.—In 1905 Alabama supplied 3,782,831 long tons of iron ore, of which 
2,974,413 tons were red hematite, 781,56] tons brown hematite, and 26,857 tons mag- 
netite, giving the State in these classes third, first, and sixth positions, respectively. 
The increase over the 1904 total of 3,699,881 tons was 83,950 tons, or 2 per cent. 

The character of some of the ores of Alabama and their distribution are described 
in a report upon Brookwood quadrangle, prepared for the United States Geological 
Survey, by Ernest F. Burchard.? This locality is west of the Bessemer quadrangle, 
in which mining of the red hematite ore has assumed extensive proportions. 

This report states that the red ore, or hematite, occurs in minable quantities to the 
east and northeast of the Brookwood quadrangle in the East Red Mountain Ridge 
and in West Red Mountain. The ore in regular stratified beds forms a part of the 
Rock wood formation, which is of Silurian age, and has beeh designated by the Ala- 
bama geological survey the Red Mountain or Clinton. The formation is variable in 
thickness in the quadranyle, but averages about 350 feet. The ore occurs near the 
middle of the formation, and where exploited is in from one to five seams, which 
vary in thickness from a few inches to 30 feet. Just beyond the border of the quad- 
rangle, along Fast Red Mountain, irom Birmingham to Bessemer, is a practically 
continuous stretch of mines and strippings on the outcrop of the ore, about 15 miles 


a Burchard, E. F , Iron Ores in the Brookwood quadrangle, Ala.: Bull. U. S. Geol. Survey, No. 260, 
1905, pp. 321-334. 
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in length, constituting the most extensive development of the Clinton ore that is 
known. The Rockwood or Red Mountain formation has been traced into the Brook- 
wood quadrangle in strike with West Red Mountain, near Bessemer. It extends 
parallel to and less than 1 mile south of Rock Mountain, and is practically continu- 
ous from Valley Creek to a point about 1 mile northeast of Bibbville. 

The red hematite ores are divided into two classes—the soft ores containing little 
calcium carbonate, and the hard ores, which contain from 12 to 20 per cent of calcium 
carbonate. The soft ores, usually found on the outcrop, may extend underground for 
200 to 300 feet on the dip, depending on the thickness and character of the overlying 
material. This ore was originally identical with the hard ore, but has suffered a loss 
of its calcium carbonate through solution. It is consequently richer in iron and 
poorer in calcium carbonate. Its content in metallic iron runs from 45 to 50 per cent 
and in silica from 25 to 30 per cent. The hard ore, on the other hand, has the advan- 
taze of containing almost enough and at times enough lime to flux the silica which it 
contains. It carries from 35 to 40 per cent of metallic iron and from 12 to IS per cent 
af silica. Soft and hard ores both average 0.35 per cent of phosphorus. 

The valuable brown or limonite ores are widespread in Roups Valley, from the 
vicinity of Bucksville southwestward to where the limestone finally disappears 
below Cretaceous deposits along Big Sandy Creek. The deposits are variable, and 
it is characteristic of the brown or limonite deposits that surface indications rarely 
afiord a true index to their extent or value. This is especially noticeable at the ore 
banks at Giles, where the active workings cover, roughly estimated, 5 or 6 acres, but 
the ore does not reach the surface. To the west of the present openings five or six 
test pits 50 to 60 feet deep have been sunk, in all of which there is ore about 20 feet 
below the surface continuing downward for from 10 to 30 feet, although no ore what- 
ever shows at the surface. 

Two partial analyses of brown ore from the Edwards ore banks at Giles show 
metallic iron 47.27 per cent and insoluble 16.20 per cent, and metallic iron 47.40 per 
cent and insoluble 15.95 per cent. The average composition of the cleaned and dried 
brown bre of the State banks—stock-houre delivery—is metallic iron, 51 per cent; 
silica, 9 per cent; alumina, 3.75 per cent; phosphorus, 0.40 per cent; and sulphur, 
0.10 per cent. 

New York. —The continued activity in the Lake Champlain district is the reason for 
New York holding fourth place in 1905, with its total of 1,139,937 long tons, of which 
1,050,651 tons were magnetite, the State ranking first in this class of ore, while 80,020 
tons were red hematite, and 9,266 tons brown hematite ore. The increase is 297,634 
tons, or 35 per cent over the 1904 output of 842,303 tons. 

The exports of the high grade rich phosphoric magnetite ore from this State to 
Germany for the manufacture of basic steel has ceased, owing to the home demand. 

The extension of some of the bodies of magnetite which have been wrought for 
yea and the exploitation of new bodies in virgin territory give promise of the Lake 
Champlain district continuing an important factor in the supply of iron ores. The 
large quantities of titaniferous ores in northern New York, and of lean or sulphur- 
ous magnetite in the southern portion of this State may be considered as reserves for 
the future. 

Wraconsain.—In 1904 this State ranked eighth, with a production of 483,475 long 
tons, which was increased in 1905 to 859,283 long tons, a gain of 375,808 long tons, or 
7S per cent. Of this quantity 842,976 long tons were red heniatiteand the remainder, 
16,307 tons, brown hematite. 

Most of this ore was obtained from the Gogebie and Menominee ranges of the 
Lake Superior region, which extend from Michigan into Wisconsin. In the Bara- 
boo Range there has been considerable diamond drill work and exploitation done 
and from one mine, in the year 1905, 78,889 tons were shipped. The interest taken 
in this deposit, which shows that the ore when dried at 212? contains 54 per cent iron 
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‘and 0.049 phosphorus, and the convenience of the location to the blast furnaces of 
Illinois and Wisconsin offer encouragement to expect that this relatively new dis- 
covery may become an important factor in iron-ore production. 

A paper bv Dr. S. Weidman, in the Wisconsin Engineer,* considers the limonite 
ore the latest in origin and the red hematite ores of the pre-Cambrian crystalline 
rocks the oldest, in which class belongs the newly discovered ore in the Baraboo 
district. 

The limonite ore at Spring Valley, which has been mined about fifteen years, is a 
surface deposit of typical bog ore, probably of comparatively recent. geological age, 
and is mined from open pits. 

At Iron Ridge and Mayville, in Dodge County, iron ore has been mined for fifty or 
sixty years. It is soft, red hematite, often called fossil or oolitic ore, and lies in reg- 
ular deposits in an approximately horizontal bed, the Clinton iron-ore bed of Silurian 
age. 

This formation appears to be well developed in Wisconsin only in Dodge County. 
Probably a total of two or three million tons of ore has been won since these ore 
deposits were first mined. The average iron content of the Clinton ore is about 45 
to 48 per cent and on account of its high content of lime it is in demand for mixing 
with more siliceous ores of the Lake Superior district. The ore is mined by tunnel- 
ing and from open pits. 

The Baraboo district, outlined geologically by the Baraboo quartzite ranges or 
Baraboo bluffs, is located near the center of the southern half of the State, in Sauk 
and Columbia counties. The length of the district east and west is approximately 
28 miles, and the width varies from 2 miles at the east end to 10 or 12 miles in the 
middle and at the west end. The area of the entire district of pre-Cambrian rocks is 
about 225 miles, much the larger portion of which is occupied by the Baraboo quart- 
zite ranges. The ranges of quartzite constitute nearly a complete cordon of bluffs 
surrounding a depressed interior through which flows the Baraboo River. 

The similarity of the Baraboo quartzites to those in the Lake Superior region led 
Prof. T. C. Chamberlin, a number of years ago, to suggest the possibility of iron ores 
being associated with them, but it was not until 1900 that iron ore was actually dis- 
covered. The ore deposits are wholly confined to the iron-bearing member of the 
Freedom formation, which has a thickness of about 500 feet, and lies between the 
gray Seeley slate below and the dolomite marble member of the Freedom formation 
above. While the iron-bearing member is a continuous formation in the valley 
(where not removed by erosion) the ore deposits occur irregularly within this 
member as lens-shaped bodies, containing about 54 per cent iron, and constituting 
those portions of the iron-bearing rock of sufficiently large extent to warrant the 
cost of mining. When the thickness of ore across the bedding and also along the 
strike of the bedding is 20 or 25 feet, with a lateral distribution of 300 to 400 feet 
along the dip, the bodies are generally large enough to constitute a workable deposit. 
Usually there is a pronounced extension of the ore parallel to the bedding in one 
direction. 

The thickness of sandstone which overlies the iron-bearing rocks in the valley 
varies from 200 to 500 feet, with a possible maximum depth of the overlving forma- 
tion of about 500 feet. The overlying formation of sandstone and drift is penetrated 
by the ordinary churn drills and the underlying formation of iron bearing and asso- 
ciated rock by diamond drills. In the middle portion of the valley, where the 
dolomite marble occurs, this rock must also be penetrated to reach the ore-bearing 
strata below. 

Explorations carried on have developed a number of workable ore deposits in the 
valley southwest of North Freedom. In other portions of the valley between the 


quartzite ranges, the iron-bearing formation is known to occur. The result of explo- 
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rations, as well as the geological structure of the district, indicate that a large part 
ví the valley is worthy of exploration, althongh the chances for finding ore in the 
various parts of it are not equally good. The portion of the valley between the 
bluffs in which ore may occur is about 20 miles long east and west and from one- 
jourth to over a mile in width. As the ore everywhere lies a considerable distance 
below the surface, only mining by shaft is applicable to the district. The overlying 
drift, consisting of sand and clay, varies locally in its content of ground water. 

At the Illinois mine it was decided to penetrate the foot-wall slate by a shaft 
dipping 60? north and to crosscut the ore through the underlying strata. After 
reaching the iron formation at a depth of about 30 feet but little water was encoun- 
tered, and still less at a depth of 100 feet. In mining the ore above the first level 
more water is encountered than lower down, on account of the proximity of the 
sandstone. 

At the Sauk mine the ore deposit lies immediately below the sandstone in nearly 
flat formation, although the much crumbled rock at the bottom of the shaft has a steep 
local dip to the south, and it was necessary to penctrate the overlying sandstone to 
reach the ore deposit. The shaft was put down at an angle of 50? to the northeast. 

The cost of mining and exploration in the Baraboo district will probably be higher 
than the averaze in the Lake Superior region, where sandstone is absent and only 
vlacial drifts occur. The district, however, has the advantage of more favorable 
location with respect to the centers of iron production and manufacturing in Mil- 
waukee, Chicago, and the South west. 

Penns=ulrania.—Three varieties of iron ore were mined in the year 1905, and of this 
657,557 long tons were magnetite; 166,435 tons brown hematite and 4,425 tons red 
hematite. The gain of 411,610 tons gave the State sixth place, with a total of 808,717 
tons, or more than double the 1904 product of 397,107 tons. This increase was 
largely due to activity in the Cornwall Ore Hills. The State has large reserves of 
cunparatively low grade brown hematite, magnetite, red hematite, and carbonate 
eres, which can be made available in case of need. 

Virginia and West Virginia.—These two States have been grouped together in order 
to preserve the confidential character of the report, but practically all of the 752,045 
long tons of iron ore mined in 1005 came from Virginia. Of this quantity 716,170 
tons were of the brown hematite variety, in which class of ore the States ranked 
sccond. Of the remainder, 35,357 long tons were red hematite ore and 518 tons mag- 
netite. The 1905 total was 201,792 tons, or 37 per cent, greater than in 1904, when 
550.253 long tons were won. 

Tennessce.—1In the vear 1905, 734,770 tons of iron ore were mined in Tennessee, of 
which 461,774 tons were brown hematite and 272.996 tons red hematite, being an 
increase of 233,788 tons, or 47 per cent over the 1904 total of 500,982 long tons. It 
occupied sixth position as a producer of red hematite ore, and third of brown 
hematite. 

Mr. F. Lynwood Garrison describes? the iron ores of Shady Valley, near the center 
of Johnson County, the extreme northeastern portion of Tennessee. He states that 
the geology of Shady Valley, as of the neighboring Doe Valley, resembles in a gen- 
eral manner the eynclinal troughs occurring in the same rocks elsewhere in the 
Appalachian system. The Paleozoic rocks are here folded, fanlted, and crumbled 
up in much the same way as in other sections of this great continental flexure. 

The predominating and characteristic formations, giving their local designation 
and geological sequence of superposition, are Wautaga shale, Shady limestone, Erwin 
quartzite, and the Hampton shale, all belonging to the Cambrian period. 

The Shady limestone formation derives its name from the valley of which it prob- 
ably constitutes the floor, and consists mainly of limestone 750 to 800 feet thick, of a 
bluish or gray color, weathering on outcrop to a dull blue or black. Some of the 


a Eng. and Min. Jour., October 13, 1904. 
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layers are mottled, blue, gray, and white, often seamed with calcite. Thin seams of 
blue and gray shale occur in many parts of the formation. Siliceous impurities, in 
the form of sand, and especially of chert, are frequent. > 

Decay proceeds faster in this formation than in any other in the region, its clays 
are deep and strong, but often so covered with detritus from the other formations as 
to impoverish the naturally fertile soil. The iron ores which occur in the clays of 
the Shady limestone formation belong to the Cambrian period and not to the Mar- 
cellus formation of the Devonian, the Oriskany of the Upper Silurian, nor the Trenton 
of the Lower Silurian. The clay beds are usually covered with 1 to 30 feet of detrital 
material, composed of rounded pebbles and bowlders of sandstone, quartzite, with 
clay and humus. 

The presence of iron ores @ these clays is decidedly irregular, the continuity of 
the ore-bearing material being interrupted by beds and masses of white, pink, or 
light vellow clay that contains no ore. It often happens, however, that under these 
barren places good ore-bearing clay will be found. At greater depths than have yet 
been reached it is not unlikely the ore-bearing clay may be less irregular, but near 
the surface these barren places must be reckoned with. 

The depth or thickness of ore-bearing clay beds is undetermined, shafts 40 to 50 
feet deep having been sunk without reaching rock (limestone) bottom. The proba- 
bilities are that they vary greatly in this particular, owing to the cavernous charac- 
ter of the basal limestone. In several instances shafts 30 to 50 feet deep have 
penetrated beds, carrying ore from within 2 or 3 feet of the top to the bottom. 
Where the larger masses of ore predominate, it is not unlikely they represent a 
replacement of the limestone by iron-bearing solutions rather than ordinary bog-ore 
deposits. 

The Shady Valley ores in concentration and fault deposits are essentially limonite; 
their occurrence is massive, earthy, concretionary, nodular, and occasionally stalac- 
titie. The concretionary or nodular forms are most common, often occurring in 
hollow spherical masses, as pot or bombshell ore. Concretionary structures, the 
prevailing characteristie of the ore, vary in size from fine grains to masses several 
feet in diameter. This material constitutes the bulk of what is known as '* wash 
ore," and yields a merchantable product after having passed through the mill or 
washer that separates and. removes the ore particles from the accompanying clay. 
The clays also Contain masses of lump ore, usually found from 10 to 25 feet below 
the surtace, but nearly always overlaid, as well as underlaid, by wash ore. This 
lump ore often consists of solid masses up to 5 or 6 feet in thickness, and carries no 
gangue, except the clay occupying scams and cavities in the mass, so that when the 
lumps are washed they generally have a more or less honeycombed appearance. 
Then again the massive ore has a laminated structure, and breaks in distinct layers 
like an onion. 

The composition of the Shady Valley ores may be noted from the accompanying 
table. Some of the samples were from surface outcroppings, weil washed by the 
rains for many years, consequently the percentage of iron 1s higher and that of silica 
lower than is obtained as an average result with mechanical washers, when 48 per 
cent iron and 10 to 12 per cent silica may be considered excellent practice. Nos 1, 
8, 9, 12, 37, and 42, of the table are considered “fault deposit” or ** mountain ores, ”” 
all the others are from concentration or segregated deposits, or, as they are some- 
times denominated, *'* limestone ores.” 
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Analyses of Shady Valley, Tennessee, iron ores. 


Manga-| Phos- 


Number. | ]ron. | nese. | phorus. Silica. | Number. Iron Manga: ao Silica 

OI A E > A NIME EDES ES CNN 
NOMEN | 36.37| 0.391/ 0.168] 4.92 || 34........... ! 4$85| 024 | 0.14 12. 60 
to 47.57 | 7.410 | 0.055 2.50 || 35........... 47.15 | 0.84 0.13 12. 65 
OMM 77.20 | 0.394 | 0.046 3 80 || 39. 57.27 | 1.02 0.044 2.90 
ee ae M | 57.56 | 0.789} 0.115 2.24 || 1.. 53.53 | 0.366| 0.252 6.15 
AN  403| 3.72 0.114 | 14.61 | 8............ 57.26 | 0.225| 0.185 5.25 
18.. 47.05 | 0.87 0.224 | 14.33 || 9............ ^ §7.22 | 0.084 | 0.285 7.72 
A 7.80| 0.33 0. 08 4.75 |e y A = 54.16| 0.141 | 0.907 5. 83 
iocus ia d. $330| 045 0. 14 10. 20 || 37 ........... 50.35 | 0.12 1.02 12.00 
^ 60559 | 1.25 |.........]....----- 7 TNR 54.70 | 003 Üdl- boss: 


New Jersey. — All of the 526,271 long tons of iron ore mined in New Jersey in 1905 
were of the magnetite varietv, in which class the State ranked third. "This was an 
increase of 26,322 tons, or 5 per cent, over the 1904 production of 499,949 tons. 

In late years some of the older New Jersey iron-ore mines which had been aban- 
doned have been reopened, and these account for the augmentation of the output. 

Georgia and North Carolina. —Of the 257,124 tons of iron ore contributed by these 
States in the year 1905, 155,434 tons were brown hematite, 56,282 tons magnetite, 
and 45,408 tons brown hematite ore. These States combined show a falling off of 
101,025 tons, or nearly one-third, from the 1904 total of 358,149 tons. 

Mr. W. B. Lowe, in a contribution to the Manufacturers’ Record of December 28, 
1905, gives a deacription of the Etna iron-ore properties in Polk County, Ga. 

These deposits were formed by precipitation and sedimentation as a bog ore. Indian 
Mountain is an upthrust, around which fault lines occur, and strike in a northeasterly 
direction, paralleling the deposits of brown ore. The ore is massive near these faults, 
probably several hundred feet in thickness. Itgradually thins out to a few feet, going 
east and west from the faults of this mountain. Probably these faults afforded a 
conduit for the waters which deposited this ore, and the persistent parallelism of the 
deposits to these fault lines lends considerable evidence to strengthen this view. 

The Etna deposit is about 44 miles in width at its center, and extends from the 
quartzite cropping of Indian Mountain on the west to where the quartzite on the 
east of the property forms an anticline or ridge, which divides the Cedertown and 


Etna deposits. This deposit is of a good grade ot ore, as shown by the following 
analyses: 


Analyses of Etna iron ore, Polk County, Ga. 


Xo Metallic Phos- 
ars l iron. phorus 
- = Án E 
1 | Massive ore from 60 foot face.. o curiis enc hum ins fe 50 42 0.77 
2 A ——Ó—M—— lulls... pm PTUS 47 61 . 16 
$i. DO ...... boue ata m ie MEN dae ccce co ER are Aloe Vide 46. 63 . 15 
4 | Massive ore.. MES MF TOREM RR ashe heey reheat ee ec T eee 57 49 . 61 
5' 
1 


aa FM MEME XP cc A PENNE 53 61 . 90 


Colorado. —Of the 133,471 tons of iron ore mined in Colorado, 131,317 tons were 
brown hematite and 2,154 tons red hematite. This was a decline of 17,501 tons, or 
12 per cent, from the 1904 total of 150,972 long tons. The suspension of operations 


at the most important brown hematite mine is responsible for the decline in that 
class of ore. 


* 
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Missouri.—Missouri advanced from a total of 49,285 long tons in 1904 to 113,012 
long tons in 1905, a gain of 63,727 long tons, almost one and one-third times the former 
quantity. Of this 78,746 tons were red hematite and 34,266 tons brown hematite. 

Montana, New Mexico, Nevada, Texas, Utah, and Wyoming.—In order to preserve 
the confidential nature of the report these Western States have been combined, and 
show a total of 714,978 long tons of iron ore produced in 1905, which is approximatelv 
three and a half times greater than the 1904 product of 210,945 long tons. Of this 
amount 557,619 tons were red hematite ore, 118,838 tons magnetite, and 38,521 tona 
brown hematite ore. 

Wyoming was by far the largest contributor of iron ore, the deposits exploited by 
the Colorado Fuel and Iron Company, near Sunrise, having produced, in 1905, 474,545 
long tons. Exploratory and development work indicates that this deposit is destined 
to rank among the important iron-ore supplies of the United States, and two lines of 
railroad have been constructed to convey the mineral to the steel works at Pueblo. 

Considerable exploitation has been going on in the Rocky Mountain region, and 
there are also reports of examinations being made of deposits said to exist near the 
Pacific coast. 

Other States.—None of the remaining States contributed 100,000 long tons of ore. 
Connecticut and Massachusetts supplied brown hematite ore, Kentucky red hematite, 
Ohio carbonate, Maryland brown hematite and carbonate ores, and Arkansas man- 
ganiferous brown hematite. 


SHIPMENTS OF IRON ORE FROM THE LAKE SUPERIOR REGION. 


The greater portion of the iron ore mined in the United States is obtained from the 
territory tributary to Lake Superior, and thence taking its name of Lake Superior 
region, Which in the year 1905 produced 33,325,018 long tons of iron ore, and shipped 
34,241,498 tons, the surplus being taken from stock. The bulk of this ore is for- 
warded from shipping ports on Lake Superior and Lake Michigan by vessel to the 
docks at the lower lake ports on Lake Erie, from which it is sent by rail to blast fur- 
naces in Pennsylvania, Ohio, West Virginia, Virginia, etc.—in one case of temporary 
need being transported as far as Colorado—and to receiving ports at Chicago, Mil- 
waukee, ete. 

There are five shipping ports on Lake Superior: Duluth and Two Harbors in Min- 
nesota; Superior and Ashland in Wisconsin; and Marquette in Michigan; while two 
ports, Escanaba and Gladstone, are on Lake Michigan, both being in the State of 
Michigan. The last mentioned port made no shipment of ore in 1905. 

Duluth, Minn., leads in 1905 as a shipping port with 8,807,559 long tons, followed 
by Two Harbors with 7,779,850 tons; Escanaba, with 5,307,911 tons; Superior, with 
5,118,385 tons; Ashland, with 3,485,344 tons, and Marquette, with 2,977,288 tons. 
With the exception of Escanaba and Ashland, these figures represent maximum 
annual shipments. 

The iron ore obtained from the Mesabi and Vermilion ranges in Minnesota is 
shipped via Two Harbors, Duluth, and Superior. From the Gogebic Range in Mich- 
izan and Wisconsin the ore goes via Ashland; from the Marquette Range in Michi- 
gan via Marquette and Escanaba; and the Menominee Range ores from Michigan 
and Wisconsin are shipped from Escanaba, some of the Gogebic ore also reaching 
the latter port. 

The shipments by ports from 1900 to 1905, inclusive, as copied from the Iron Trade 
Review, is as follows: 
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Lake shipments of iron ore, 1900-1905. 


[Long tons.] 
Shipping port. | 1900. | 1901. 1902. | 1903. | 1904. 1905. 
Two Harbors. ................. | 4,007,294 | 5,018,197 | 5,605,185 | 5,120,656 | 4,966,542 | 7,779,850 
Escanaba ....................., 3,436,734 | 4,022,668 | 5,413,704 | 4,277,561 | 3,644,267 | 5,307,911 
Daloths or 3, 888, 986 | 3,437,955 ; 5,598,408 | 5,356,473 | 4,649,611 | 8,807,559 
Ashland EN 2,633,687 | 2,886, 252 | 3,953,919 , 2,823,119 | 2,258,400 | 3,485, 344 
Marquette .................... 2,661,861 | 2,354,284 ¡ 2,595,010 | 2,007,346 | 1,907,301 | 2,977,288 
Superior 2 o oor be Bs | 1,522,899 | 2,321,077 | 4,180,568 | 3,978,579 | 4,169,990 | 5,11%, 385 
Gladstone..................... 418, 851 117, 089 92, 375 85, 816 553 jorteressess 
Tota) os —— 18, 570, 315 20, 157,522 | 27,039, 169 | 23,649,550 | 21, 226, 664 | 33, 476, 337 
All-rail shipments ............ 489,078 431, 715 531, 952 632,045 | 548,253 765, 161 
Grand total............. 19, 059, 393 | 20,589, 237 | 27,571,121 | 24,281,595 | 21,774,917 | 34, 241, 498 


The total iron-ore traffic of the Great Lakes in 1905 was 33,645,864 long tons, of 
which 33,476,337 tons were shipped from American ports and 169,527 long tons from 
Michipicoten Harbor, Canada, the latter coming from the Michipicoten Range, which 
in 1905 produced 179,900 long tons of ore. 

The greater part of this ore was sent to Lake Erie ports, the quantity Sed. in 
1905 being 28,941,259 long tons, the maximum quantity handled at these docks in 
any one year. The difference between this quantity and that sent from upper lake 
ports represents the quantity sent to furnaces at or near Lake Michigan, at Detroit, etc. 

In 1905 Ashtabula, Ohio, occupied first place, with 6,373,779 long tons; Cleveland 
was second, with 5,854,745 tons; Conneaut third, with 5,327,552 tons, followed by 
Buffalo and Tonawanda, N. Y., 3,774,928 tons; Erie. Pa., 2,112,476 tons; Fairport, 
Ohio, 2,008,621 tons; Lorain, Ohio, 1,605,823 tons; Toledo, Ohio, 1,006,855 tons; 
Huron, Ohio, 825,278 tons; and Sandusky, Ohio, 51,202 tons. With the exception 
of Toledo and Sandusky, these figures represent maximum receipts. 

The table below shows the amounts received annually at each port on Lake Erie 
for the years 1900 to 1905, inclusive. 


Iron-ore receipts at Lake Erie ports, 1900-1905. 


[Long tons.] 
Port. 1900. 1901. 1902. 1903. . 1904. 1905. 

Ashtabula, Ohio .............. 3,709,486 | 3,981,170 | 4,796,805 | 4,242,160 | 3,639,250 | 6,373,779 
Cleveland, Ohio .............. 3.376,644 | 3,831,060 | 4,873,318 | 4.434,160 | 3,572,228 | 5,854,745 
Conneaut, Ohlo............... 2,566,631 | 3,181,019 | 4,800,301 | 3,902,937 | 4,083,655 | 5,327,552 
Buffalo and Tonawanda, N. Y.| 1,616,919 | 1,475,386 | 2,256,708 | 2,149,901 | 2,433,601 | 3,774,92* 
Erie, Pk.clocesce ches cen eles 1,240,715 | 1,379,377 | 1,717,268 | 1,257,798 | 1,284,778 | 2,112,476 
Fairport, Ohio ................ 1,085 551 ' 1,181,776 | 1,538,744 | 1,434,342 ¡ 1,157,858 | 2,008, 621 
Toledo. Ohio. ................. 645, 147 798,298 | 1,037,571 652,305 ; — 508,793 | 1,006, 855 
Lorain, Ohio. .........:....... 1, 090, 235 721,662 ) 1,442,417 990,490 | — 972,921 | 1, 605, 823 
Huron, Ohio. ................. 321,914 431,311 | 520,646 | ^ 486,106 | 231,964 | 825,278 

l 
Sandusky, Obio. .............. 154,542 33,017 . 165,556 | 130,532 ' 48,356 ! — 51,202 
Total....................| 15,797, 787 | 17,014,076 | 22,649, 424 | 19,681,731 ¡ 17,932, 814 | 28,941, 259 

i l 


The various railroads connecting the shipping ports with the mines of the Lake 
Superior region have erected expensive docks, many of large size. Through the 
courtesy of Mr. R. Angst, chief engineer of the Duluth and Iron Range Railroad, a 
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list, revised to May 1, 1906, is presented, which gives location of the dock, name of 


railway, number of pockets, total capacity, etc. 


Record of ore docks on the Great Lakes. 


pr Width of 
: *k t- 
dug Height Cid is 
, S| od | Storage | waterto| SCS Length 
Railway. Location. |^ | 2 | capacity.| deck of outside | 5t dock. 
S dock of par- 
3 3 E tition 
AIS posts. 
Tons. Ft. in. Ft. in. Ft. in. 
Chicago and Northwestern Rwy.| Escanaba, Mich .| 1| 184 24, 104 48 6 37 0| 1,104 0 
ANTI o £e ERU Vh bu x dd od di ud dul P CTS TER 3 226 30, 284 52 8 37 0 1,356 0 
Diora ena dix de eps duca eas qoia BD Lisa ice 4| 250 32, 750 59 2 37 0 1,500 0 
pa A AAA A oi PENA NN 5| 232 43, 152 063 8 37 0 1,392 0 
A AAA 2 tenets A 6 | 320 58, 000 70 0 50 2| 1,90 0 
A A Ashland, Wis.. 1 234 42,120 70 0 48 0 1,404 0 
(COR onic III MERE CRETA 2| 24| 25,7240| 57 8| 46 o | 1,404 0 
Bebo cio unda tuna s ossa c SANT EN. 4 4228 A MO | gna 
Duluth and Iron Range R. R.... ees Harbors, | 1 2 40, 400 59 6 49 0 | 01,388 0 
nn, 
DG git 2520 5565a A e s GO osea cade 2| 208 41, 600 57 6 49 0 1,280 0 
B odin nasieagdtace Ec ME o t EE AE ARET 3 170 34, 000 66 0 49 0 1,054 0 
Di NA NA AR PA 4 | 168 36, 960 62 0 49 0| 1,02 0 
A II TT C D NETTE TTE 5| 168 33, 600 54 6 49 0| 1,02 0 
TOUR AA X odere s Aes Toda E X ER RN lated A E85. 185000 i ebnancl nro PAPA 
Duluth, Missabe and Northern | Duluth, Minn 1| 384| 57,606 53 0 49 0| 2,336 0 
wy. | 
Dl aecenx asus d duse £2 PR O PE OU AAA e 2 384 69, 120 57 6 49 0 2,336 0 
|? A A ES E 3 | 384 80, 640 67 0) 59 0| 2,304 0 
LOL ENRICO NER e EEAS $ PEAT Mio cs darcy 4| 384 | 119,274 72 6 57 0| 2,304 0 
| a Po, di pp El 
A A aedes | QUISE] 355,608 ds p eee len 
| = E E A » = 
Great Northern Rwy............ | Superior, Wis....| 1 | 250 40, 5 7 0 49 0| 1, 52% 5 0 
DO cresia r op eb Yn er RE | — UO Loud are 2| 350 87, 500 72 8 62 8| 2,100 0 
DIA po... OD A 3) 326 81,500 | 72 8 62 8, 1,956 0 
TOllll R EEE P sd estan TN TNR .| 926 | 200,5 PA PROCEED Qnem 
| Ill - -= d "I 
Duluth, South Shore and At. | Marquette, Mich.| 1 | 270 27,000 | 45 0 40 0| 1,700 0 
lantic Rwy. | | 
Di ds do sarie isal 1| 200 | 28,000 ' 47 3 36 8, 1,20 0 
o PTT —" AA | 5 | 200 | 50,000, 7010] 51 0 | 1,236 0 
E IO AA m | 8n)-| 305 A AR a er ES 
| e li ¡=== SS ———— 
uos Superior and Ishpeming | Marquette, Mich .| 1 | 200 36, 000 | 54 0 50 0| 1,232 0 
wy 
Wisconsin Central Rwy ......... | Ashland, Wis....'1 314 48, 356 | 6s 2 36 0| 1,908 0 
Chicago, Milwaukee and St. Escanaba, Mich. 1 240 50, 00 | 66 6 me 52 0; 1,900 0 
Paui Rwy. | 
E EORR puisse ME dins t 240 | 63,500 — c9 2| 54 0| 150 6 
a RII IT CIL ER OR TR NUR 12.) 480 o | I$ 900 A dela ccs gne IA 
Algoma Central and Hudson | Michipicoten, Ta | AO 43 4 25 0| m? 
Bay Rwy. Ontario. | | 


a Revised to May 1, 1966. 


b 312 feet single pockets, 1,076 feet double pockets. 
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During the year 1905 a number of steamers carrying iron ore were wrecked by 
severe storms and a considerable quantity of ore was lost. 

Un arrival at lower lake ports the iron ore is usually loaded directly into railroad 
cars which convey it to blast furnaces, or else it is stocked on the docks, being drawn 
on during the winter months. The quantity of ore on hand at the lower lake ports 
on December 1, 1905, was 6,758,511 long tons, being the largest stock since 1902, 
when 7,074,254 tons were reported. It was an increase of 995,112 tons, or 17 per 
vent, over the stock of 5,763,399 tons on hand December 31, 1904. 

The following table gives the stock of ore on hand at Lake Erie ports on Decem- 
ber 1 for the vears 1900 to 1905, inclusive: 


Stocks of iron ore at lower lake ports, December 1, 1900-1905. 


[Long tons.] 


Port. zx ux e — E hae — 2 
1900. 1901. 1902. 1903. | 1904  , 1905. 
E I = 

Ashtabula, Ohio ............. 1,811,459 — 1,769,145 | 1,907, ul 1,911,911 | 1,403,575 | 1,909, 495 
Meveland, Ohio ...........-. 1,337,445 — 1,378,060 — 1,500,604 ! 1.337.750 | 1,237,033 | — 1,330,619 
Fairport, Ohio cocos (o OlL7lT —— 710,590 — 924,236 —— 45,946 | — 660, 420 759, 961 
Erie, WAR 450,734 © 470,718 | 722,966 857,409 583, 439 54, 961 
O .....ussss esee 251, 838 | 190,563 325,304 28%, 58] 290, 504 271,640 
"unneaut, ORIO conos 630,514 604, 106 673,67) 591,364 684, 487 976, 976 
T«ledo, Ohio... Lien een- (0 242,375. 24,196 310,023 106,710 | — 318,573 | — 308,024 
Moran AIK errem es 211,377 — 31,50, — 232,764 253, 249 182, 495 208, 023 
E iE RE 232, 100 195,100 , — 319,367 282, 500 318,739 | — 315,790 
sandusky, Ohio........22200- 95, 111 | 47,354 | 95,175 95, 275 75,134 52,977 
Gal NERO — 5,904,670 5,859,663 7,074,251 6,371,085 5,762,399 | 6,758,511 


The stocks of ore on docks at Lake Erie ports are drawn upon during the season 
when lake navigation is suspended, but usually are not exhausted, the amount on 
hand May 1, 1906, being 1,791,090 long tons, the smallest quantity since 1900, when 
it was 1,720,656 tons. 

The stocks of ore on haud at lower lake ports on May 1 for the years 1901 to 1906, 
inclusive, as given by the Iron Trade Review, were: 


Stocks of iron ore at lower lake ports, May 1, 1901-1906. 


[Long tons.] 


WA ———————————— ————— ——— ——— — — == —À— gie EP 


| At opening of navigation, May 1— 


Port. 3 i ENS i " 
(0 qen. (o 1902, 1903. 1904. 1905. 1906. 

"E | , | E SE 
Ashtabula, Ohio ....... Boso | 1,010,974 | MEA TAZ 1,072,967 | 1, 559, 028 | 623, 451 462, 564 
Ceveland, Ohio....... —— 806,119 624,805 520,347 968, 00S 313,500 350, 352 
Fairport, Ohio .............. 300. 700 | 472,325 505, 709 579, 677 | 300, 869 266, 162 
ETEA AN X 225, 112 231.972 426, 744 474,275 | 236, 414 160, ASS 
lorain, Ohio ool 0.2.22... eee 110, 562 96, 992 190, 311 237,404 | 165, 050 140, 152 
ÜCnnesut, Ohio ....ooooo...... 69, 755 | 102, X91 123, 400 ' 128, 018 90.205 148, 528 
Tubo, ODIO oo... cee eee ewes 138, 457 111,511 126,331 160, 216 71,642 22,350 
AR debo silba 125,043 120,035 | 147. N17 208, GOS 6*5, 160 s0, 73S 
Bera N.N. auae aietonice «v. 115.007 - 73,501 60,211 150, 106 61,271 90, 006 
sEndrnTk y, Ohio.............. 63, 145 37, 100 n, MY) GS, N02 41, 441 29, 320 
Tol ra 3,050,183 | 2,548,194 : 3,592,367 ! 4,534,103 2,271,631 1,791,090 


| 
| | 


I RC PRENDE A A s E E — ee ae E = — = "S euam e ———— 
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PROMINENT IRON-ORE MINES. 


In the year ending December 31, 1905, there were 140 iron-ore operations, which 
produced over 50,000 long tons cach, the total being 39,320,069 long tons, or 92 per 
cent of the United States output. In 1903 there were 141 mines, which produced 
31,301,938 long tons, or 89 per cent of the output of the United States, and in 1904 
there were 117 mines, which produced 24,993,414 long tons, or 90 per cent of the 
output of the United States. 

In 1905, of these larger mining operations, 117 contributed 35,805,114 long tons 
of red hematite, 11 supplied 1,019,123 long tons of brown hematite, 11 reported 
2,093,776 long tons of magnetite, and 1 produced 312,056 tons mixed red and brown 
hematite. Of these operations 1 reported over 2,500,000 tons, 1 between 1,500,000 
and 2,000,000 tons, 7 between 1,000,000 and 1,500,000 tons, 3 between 750,000 and 
1,000,000 tons, + between 500,000 and 750,000 tons, 26 between 250,000 and 500,000 
tons, 55 between 100,000 and 250,000 tons, and 43 between 50,000 and 100,000 tons. 

Of these larger mining operations 56 were in Minnesota, 42 in Michigan, 17 in 
Alabama, 5 in Wisconsin, 4 each in New York, New Jersey, and Virginia, 2 in Ten- 
nessee, and 1 each in Georgia, North Carolina, New Mexico, Nevada, Pennsylvania, 
and Wyoming. 

The following table gives a list of the mining operations in the United States, 
which in the vear 1905 produced over 50,000 long tons of iron ore, together with the 
States in which they are located, and the quantity contributed by each, except 20 
mines, the managers of which objected to such publication, and these are grouped at 
the end of the table. 


Prominent iron-ore mines of the United States, with their production in 1905. 


Long tons, Long tons. 
Mountain Iron, Minnesota ............ 2,500,570 | Clark, Minnesota ...................... 342, 116 
Burt, Minnesota......... 22. eee ewe eee 1,561,680 | Hartford, Michigan ................... 336, 853 
Stevenson, Minnesota ................. 1,423,602 | Chatenugay, New York................ 330, 252 
Fayal, MITE: las 1,363,869 | Savoy-Sibley, Minnesota .............. 316, 738 
Red Mountain Group, Alabama....... 1,211,976 | Lincoln, Minnesota............LlL..... 30S, 683 
Adams, Minnesota .....oooooooomonmon.. 1,126,649 | Leonard, Minnesota ................... 297, 022 
Biwabik. Minnesota................... 1,093,012 | Lake Angeline, Michigan ............. 288, 536 
Morris, Minnesota..........-.-- eee eens 1,071,315 | Glen, Minnesota.................llu.e.e.. 255, 354 
Mahoning, No. 3, Minnesota........... 1,014,492 | Rust, Minnesota. .................. e. 283, 678 
Chapin, Michigan..................... 956, 268 | Old Hed, New York.................... 275, 113 
Norrie Group (Norrie & Pabst), Mich- Regent Iron Company, Michigan ..... 262, 011 
TAT Ds: cn cid Med ORE OSEE CO RR eee 802,136 | Sellers, Minnesota ..................... 256, 527 
Lake Superior, Miehigan.............. 755,292 | Hull, Minnesota ...............ul..lee-. 251,679 
Pioneer, Minnesota. ...oococonoom.mo... 651,816 | Higgins, Minnesota ....o.oooococccooom.. 246, 740 
Cleveland Lake, Michigan... d GT. BAS Tobin and Gennessee, Michigan....... 246,123 
Cleveland Hard Ore, Michigan 76,244 i Negaunce, Michigan .................. 243, 301 
Cornwall Ore Bank Company, Penn- Albany, Minnesota ........oooooooomo.o.. 240, 037 
ALTI M 617,157 ! Cyprus, Minnesota... 2... cee eee 235, 352 
Spruce Mining Company, Minnesota.. 585,934 Chisholm, Minnesota... ..........008- 234, 082 
Pewabic, Miehigan.................... 493,655 — Cliffs Shaft, Michigan...... E DE 230, 915 
Aurora and Vaughn, Michigan........ 482,551 | Genoa, Minnesota ...... llle esses nel 229, 72 
Sunrise, WVOMINE. 0... . cece ee ee eee 474,545 | Shenango, Minnesotar.c... 2... eee eee 222, 477 
Aragon, Michigan.........-.-.----.06- 450.134 Florence, Wisconsin. ............ 00200. 216, 266 
Lone Jack and Mesabi Mountain, Min- Bristol (Claire), Michigan............. 214, ^00 
HUSO (Mart d eth er OE e pos dE 402,224 Great Western, Michiean.............. 208, 662 
Newport and Bonnie, Michigun....... 400,404, Tilden, Michigan... ...... 22... . cece eee 207, 252 
Stephens, Minnesota ................L. 367,764 Hawkins, Minnesota ..........LLLuu... 202,070 
Brier Hill, Vulcan, Norway, ete. (Penn L La Rue Mining Company. Minnesota... 201, 042 
Mining Company), Michigan........ 869.487 — Port Henry, No 21, New York ........ 199, 296 
Leetonia, Minnesota....... mom 452, 114 | Myers, Minnesota. o.oo... eee eee eee 190, 239 
Chandler, Minnesota... cc cee eee eee 351,323. Brown Mining Company, Tennessee.. 189, 783 
A.hland, Michigan .....oooooooomoooo.- 345,445 | Commodore, Minnesota ........... eee 186, 591 
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Prominent iron-ore mines of the United States, with their production in 1906—Continued. 


Long tons. Long tons 
Jordan, Minnesota .................... 185,789 | Wood and De Camp, New Jersey...... 97,878 
Utica, Minnesota .................. e. 179,887 | Loretto, Michigan..................... 95, 417 
Atlantic, Wisconsin............. eese ee 179,808 | Greeley Group, Alabama.............. 92, 865 
Soudan, Minnesotad.......oooooooooo... 166,075 ' Munro, Michigan...................... 92, 182 
Pillsbury, Minnesota .................. 162, 058 | Nanaimo, Michigan................... 91, 336 
Holland, Minnesota ................... 161,700 | Zenith, Minnesota..................... 89, 674 
Odanah Iron Company, Wisconsin .... 160,275 | Sunday Lake, Michigan............... 86, 922 
Harmony, New York .................. 150,734 | Webb, Minnesota...................- e. 86, 406 
Mikado, Michiígan..................... 149, 858 | Richmond (Gribbin), Michigan....... 85, 369 
Salisbury, Michigan................... 149,664 ` Munro-Tener, Minnesota.............. 85, 216 
Crystal Falls, Michigan ............... 149,394 | Lamont, Michigan .................... 82, 453 
Brotherton, Michigan................. 147,245 , Wharton-Hibernia, New Jersey ....... 82,365 
Baltic, Michigan .................. ee 145,935 ' Illinois Iron Mining Company, Wis- 
Republic and West Republic, Michi- CONSID Loose ee s dau Rl NINE ados 78, 889 
A do utu eased eon Lec 144,311 | Colby, Michigan....................... 75, 913 
Elta, Minneswta................. eee 144,035 | Hammond Brothers & Co., Alabama.. 75, 525 
Duluth, Minnesota .................... 142,172 | Frantz, Minnesota..................... 73, 027 
Malta, Minnesota .......... cee ee eee 139,040 | La Belle, Minnesota................... 71, 596 
Clifford, Michigan..................... 138,805 | Mannie, Tennessee.................... 71,510 
Montreal and Ottawa, Wisconsin...... 138,609 | Potter, Alabama...................-.-- 70,213 
Princeton, Michigan ....... LEVE EM OA S 138,062 | Morrow, Minnesota.................... 61, 882 
Croxton, Minnesota ............. Lees. 131,654 | Austin, Michigan................... es. 61, 813 
Hemlock River, Michigan ............ 125,385 | Bartow, Georgiu....................--- 61, 228 
Oriskany, Virginia ...................- 123,330 | Iroquois, Minnesota ................... 61, 109 
Miller, Minnesota ..................... 121,722 | Yale, Michigan..................... ee 60, 913 
Vivian, Michigan ................. e 114,078 | Case, Minnesota ......................- 59, 913 
Fierro, New Mexico... .... 2 cece eee eee 113,838 | Cambria, Michigan.................... 58, 285 
Dober, Isabella, etc. (Riverton Group), Lillie, Michigan....................... 57,337 
Michigan i ea 111,749 | Fenwick, Virginia..................... 56, 585 
Songo, AJADAMA .....ooooooooommmmnn.oo 107,224 | Giles, Alabama...........oooooooo.mooon. 53, 681 
ipu Iron Company, Alabama. 106, 780 36, 728, 507 
inorca, Minnesota.......-..--...0.6. 103, 615 : 
A 99, 410 20 mines not reported by name........ = Syne O62 
Richards, New Jersey ................. 98, 590 Total ooi rei renere ounces 39, 320, 069 


VALUE OF IRON ORES. 


The total value at the mines of the 42,526,133 long tons of iron ores mined in the 
United States in the year 1905 was $75,165,604, an average per ton of $1.77, an 
apparent increase of 21 cents per ton, or 13 per cent, over the average value of $1.56 
per ton in 1904. 

The data collected show that the highest value placed on ore in 1905 was $3 per 
ton for the brown hematites mined in Connecticut and Massachusetts, and that the 
lowest was an average of $1 per ton for the red and brown hematites of Kentucky 
and Iowa. All of the States comprising the Lake Superior “region show an increase 
in value, Michigan having risen from $1.97 per ton in 1904 to $2.15 in 1905, Wiscon- 
sin from $1.77 to $2, and Minnesota from $1.43 to $1.65. The majority of the States 
show an increase in the average value, the only decline being in the cases of Vir- 
ginia and West Virginia, Missouri, Ohio, and Maryland. 

x R 1905——6 
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The following table gives the production of iron ore by States in 1905, the total 
value of the product at the mines, and the average value per ton: 


Quantity and value of iron ore produced in 1906 by States, 


[Long tons.] 
: Average 
State. "ton. [atmines | Value 

Minnesoti. eo us roue o MEE ER MS M d n 21,735,182 $35, 895, 001 $1. 65 
MICRA ASA eee Han SESS ci UNI KE RM NET COUR ES 10, 885, 902 | 23,367, 233 2.15 
Alabamü olx cpu A we ee eee Ms ML D Dues | 8,782,831 | 4,257,155 1. 13 
NEW YOPE, d oeenes ta eV se ee See ws EAD LIÉ E 1,139,937 | 3,197,919 2. 81 
Wisconsin a SA AA EA . 859,283 | 1,718,890 2.00 
Pennsylvanians A 808,717 | 1,060, 162 1.81 
Virginia and West Virginia ................ooooooocoroocrnonronoon.. 752,045 | 1,276, 903 1.70 
Tennessee ici das pud I a 734, 770 918, 850 1.25 
Montana, Nevada, New Mexico, Texas, Utah, and Wyoming....... 714,978 | 1,123,453 1.57 
NOW J OTRO rr E——————— 526,271 | 1,269,374 2.41 
Georgia and North Carolina................... cc. l.l eee rn 257,124 370, 101 1.44 
COMOTAGO tata tives PRU Eau 138, 471 398, 700 2.99 
MISSOURI NM E EIQUE EE ES 118, 012 161,878 * 1. 43 
Connecticut and Massnchusetts ..........oooooooocooooomonranccoomoos 25, 931 77,278 | 3.00 
Kentucky and [owa... 2... ccc ccc ccc cece cee cence ce rn 25, 100 25, 150 | 1.00 
ODIO EE EA A a 19, 989 26, 624 1.33 
Maryland E Aita 8, 269 14, 291 1.73 
AIKATAHN 2 aa As 8, 321 6, 642 2.00 

OM a cus den eel ets Sateen diae see aes 42, 526, 183 | 75, 165, 604 1. 77 


STOCKS OF IRON ORE. 


There was on hand at the mines at the close of the year 1905 a stock of 3,812,281 
long tons, a decline of 854,650 tons, or 18 per cent, from the 4,666,931 tons on hand 
December 31, 1904. 

The three States of Minnesota, Michigan, and Wisconsin, forming the Lake Supe- 
rior region, had on hand December 31, 1905, 3,302,434 long tons, or 87 per cent of 
the total for the whole of the United States. This accumulation is due to the fact 
that during the winter months navigation on the Great Lakes, over which the ore is 
forwarded, is suspended, the ore being generally stocked at the mines. 

The annexed table gives the quantity of iron ore on hand at the mines on Decem- 
ber 31, 1905, by States: 


Stock of iron ore on hand at the mines December 81, 1905, by States. 


[Long tons.] 

Michigan.................. ccce ree 2,097,156 | Pennsylvania ...................-e eee 20, 497 
Minnesota C 1,088,501 Oblitas 17,450 
Montana, Nevada, New Mexico, Texas, Missouri oe osos va ib eA o San 6, 040 

Utah, and Wyoming.................. 173,600 | Georgia and North Carolina............ 5, 966 
Alabama + 177,119 | Virginla and West Virginia ............ 3,940 
Wisconsin ......... da 116,777 | Connecticut, Massachusetts, and Ver- 
New YOIE. 12 I Ere wr Cre REPE 50, 428 NOUN A Quos es Ea de 2, 538 
New Jersey. ..ociueeusce enr rh EN RR 28, 139 a EIUS 
Tennessee iis vase ee E E EE Rie etude 24, 130 da 2,812, 231 


In previous pages the stocks of ore on hand at lower lake ports have been men- 
tioned, and if these were added to the stocks reported at the mines the sum would 
still not represent all the ore available, for ore is accumulated at many of the blast 
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furnaces. However, much of this accumulation is like the stocks at lower lake porta, 
intended merely to carry the plants through the winter. 

No attempts have been made to determine the quantity of ore held at blast fur- 
naces, but the table on page 6 gives the stocks of ore reported at the mines in 
the United States and the stocks of Lake Superior ores at lower lake ports from 1889 
to 1905, from which the relation of production to stocks can be determined. 


IMPORTS OF IRON ORE. 


The imports of iron ore into the United States in the calendar year 1905 were 
845,651 tons, valued at $2,062,161, the average value being $2.44 per ton, as against 
487,613 long tons, valued at $1,101,384, or $2.26 per ton, which were brought in in 
the year 1904. The Bureau of Statistics of the Department of Commerce and Labor 
has furnished data in regard to both the imports and the exports of iron ore in the 
year 1905. The quantity of ore imported from Cuba in 1905 was 539,935 long tons; 
181,861 tons came from Spain; 104,096 tons from Quebec, Ontario, etc. (most of which 
was from the Michipicoten, Range); 5,600 tons from Newfoundland and Labrador; 
and the remainder was scattered, being obtained from the United Kingdom, Bel- 
gium, etc. 

The table following shows the importa of iron ore by countries from 1902 to 1905, 
inclusive: 


Quantity and value of iron ores imported into the United States, 1902-1905, by countries. 


[Long tons.] 
1902. | 1908. 1904. 1905. 

nd Quantity Value. ES Value. | Sian | Value. | SS | Value. 
Cobia shih, cave 000o 696, 875 hi orae Seid ee Mi OL 964,680 $822, 413 SEU aa 
Spain ..........-.--.- 158, 627 94,720 | 196,139 36,510 | 89,218 | 191,861 | 866,436 
French Africa ....... 19, 167 7,830 14586 AERE PERPE A ERN 
DECR LL Cose scent uude cle ea eae A ies 2, 500 2,0988 A nce e x 
Newfoundland and 

brador .......... 1, 920 a 86, 730 86,680 | 5,400 5,400 | 5,600 5,600 
United Kingdom ....| 1,269 6, 843 31, 868 173 2, 093 408 2, 896 
British Columbia .... 5,661 525 489: A O A exei 
Germany...........-- 361 207 1,820 2 | 70 1 42 
Netherlands .........)....... eee] d] rne RRIP TERE 1 A | eoetuia 
Quebec, Ontario,etc..| 208,824 169, 681 424,440 | 77,887 | 177,966 | 104,096 | 240,303 
Belgium ............. 500 800 2, 964 210 1,671 400 8, 370 
Prance............... 2,866 | AA tos tux B see ou csv EM 
Other countries......|.............. eee eee 19 242 |......... l. E 3, 350 6,114 

Total........... 1, 165, 470 | 2,683,077 | 980,440 | 2,261,008 | 487,613 |1, 101,884 | 845,651 | 2,062, 161 


a Newfoundland only. 


It will be noted that 77 per cent of the iron ore brought into the United States is 
obtained in the western hemisphere. 

Of the foreign iron ore brought into this country in the year 1905, 741,155 long 
tons were received at the Atlantic ports, Baltimore, Md., leading with a total of 
34,618 long tons, followed by Philadelphia, 201,853 tons; New York, 34,296 tons; 
the small balance going to Boston, Mass., and Richmond, Va.. At the lake ports 
14,096 tons were imported, of which 57,446 tons came to Cuyahoga, Ohio. At the 
Pacific ports but 400 tons were received. 
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In the following table the imports of iron ore into the United States in the years 
1902 to 1905, by customs districts, are given: 


Imports of iron ore into the United States, 1902-1905, by customs districts. 


[Long tons.] 
4 
1902. 1903. 1904. 1905. 
Port. 2 
Quantity.| Value. bir Value. bie Value. buen Value. 

a —á— Ó——— — A ———————— jM ——— — — ——— —— ——À Qo—9—— s — CAE CETERAE 
Baltimore, Md ....... 600, 711 |$1,401,326 | 490,920 ¡$1, 232,546 | 321,920 | $738,010 | 504,618 $1,290, 420 
Philadelphia, Pa..... 338, 848 597,895 | 303, 722 560,880 | 72,186 143,892 | 201,853 | 455,342 
New York, N. Y...... 14,546 39, 800 6, 940 19, 759 15, 263 38,765 | 34, 296 | 70, 419 
Boston, Mass......... 50 142 650 2, 435 132 904 268 ' 1,261 
Newport News, Va... 197 8, 130 3, 397 E A pO toed E DUK OPEM Papas 
Richmond, Vl A iss mets caben iato eoe Ried 20 168 120 1, 046 

Total Atlantic | 
POMS occ cbse 954, 352 | 2,047,293 | 805,629 | 1,824,445 | 409, 521 921, 739 | 741,155 | 1,818, 488 
Buffalo Creek, N. Y..| 53,286 | 133,877 | 23,167! 57,798 56 85| 9,468: 21,716 
Cuyahoga, Ohio...... 123, 476 308, 951 | 122, 021 305,804 | 48,945 | 111,974 | 57,446 132, 127 
Champlain, N. Y..... 34 38 171 928 E way ISTE NN 20 | 30 
Detroit, Mich......... 73 112 55 188 |......... | Spes queue 13, 929 32, 036 
Genesee N. Y usu A lex oma hah a eec cya en excute A pu 8, 840 8,832 
Oswegatchie, N. Y... 139 209 182 273 37 | 56 18 36 
Vermont............. 18 72 760 1,190 1,183 | 2, 457 529 1, 043 
Berl. TN UO 22, 821 57,024 , 23,325 58,314 | 27,661 | 63,394 , 18,846 414, 484 
Miami ............... 3,962 A A utt ede PERMET A eC 
Total lake ports.| 203,809 | 509,688 | 169,681 | 424, 440 | 77,882 | 177,966 | 104,096 | 240,303 

Saluria, Tex. (total | | | 
Gulf ports).........].......... xui Ud 4, 100 M A A A 
Puget Sound, Wash..[ 6,661, 9,812) 55 T9 a TORRE FANA 
San Francisco, Cal...| 1,241 12,581 200 1,989 210| 1,671 40 3,370 
Los Angeles, Cal...... 357 | — 83,461 305 A AI Hm 

Total Pacific | | 
ports......... 7,259 25, 354 1, 030 5, 563 | 210 1,671 400 . 3, 370 
Pittsburg, Pa......... 50 TU ENERO M | FAN OA ener eee nen ir 
Columbus, Ohio..... 2)... cele eee eee lec cee e nes ETE E HS O usse neas ced 

Total interior | | | 
ports......... 50 ELA A bore uos NI ova a Eos esa Rs 


Total imports ..|1, 165, 470 | 2,583,077 | 980, 440 | 2, 261, 008 | 487, 613 |^ 101,384 | 845,651 | 2, 062, 161 


EXPORTS OF IRON ORE. 


The exports of iron ore from the United States in the year 1905 were 208,017 tons, 
valued at $530,457, the bulk of which was sent to furnaces in Ontario, Canada, as a 
mixture with local ores. With the exception of the year 1904, when 213,865 tons of 
ore were exported, this is the largest total since the forwarding of iron ore out of the 
country first became of prominence in the year 1899. The larger total for 1904 was 
due to demand for ores rich in iron and high in phosphorus for use in the manufac- 
ture of basic pig in Germany, which led to the exportation of the ore from the Port 
Henry district in New York; owing to an augmented home demand, however, the 
shipment ceased in 1905. 

The accompanying table gives the exports of iron ore from the United States from 
1902 to 1905, inclusive, by customs districts: 
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Exports of tron ore from the United States for the calendar years 1902-1905, by customs 


districts. 
[Long tons.] 
1902. 1908. 1904. 1905. 
Customs district. 
Quan Quan- Quan- Quan- 
tity. Value. tity. Value. tity. Value. tity. Value. 
New YOLE AA 204 | $2,227 331 | $2,000 | 25,779 | $51,718 200 $413 
A Lo cl uR E Ra S RC rss. 802 (Mp eorr pon waded oon Fe RE erc E enw eeses 
Superior ,...eooe eer rye E 19,157 | 63,772 | 70,870 | 228,432 | 138,946 | 270,309 | 94,216 | 199,033 
1 A PES 49,233 | 152, 464 5,006 | 13,463 | 38,582 | 113,664 | 98,364 | 280, 097 
Detroit A ER EP EE 115 PA A A A E AA 
¡AAA A A A sl wes swowed nens DUE 18 171 81 169 
Champlain.................-. 18,876 | 73,848 4,914 | 16,548 | 10,284 | 22,009 | 16,686 | 88,824 
Buffalo Creek ................ 58 251 90 285 176 502 2, 350 7,061 
Puget SOUNG osos ma reser A en uR Exe A rua ee 80 450 1, 170 4, 860 
Total AA 88, 445 | 294,168 | 80,611 | 255, 728 | 213, 865 | 458, 823 | 208, 017 | 530, 457 


In all the tables of imports and exports of iron ore, the values given are the prices 
atthe ports of shipment and do not include freights, nor the duty of 40 cents per 
ton. The comparatively high values of some small imports are due to constituents 
other than iron, or to special adaptability for specific purposes. 


CUBA. 


The greater portion of the iron ore imported into the United States comes from the 
province of Santiago de Cuba, in the southeastern section of the island, the mines 
being owned and operated by American companies. 

Of the four companies which mined iron ore in this island, two—the Sigua Iron 
Conpany, which operated in 1892 and 1893, and the Cuban Steel Ore Company, 
which was active in 1901 and 1902—have been abandoned. The Juragua Iron Com- 
pany ( Limited), the pioneer iron-ore operation, first shipped ore in the year 1884 
and has contributed, to the close of the year 1905, 4,238,683 long tons. The Spanish- 
American Iron Company, which made its initial shipments in 1895, has supplied 
3,022,283 long tons to the end of the year 1905. 

Iron-ore deposits also exist in other parts of the island of Cuba, a number of bodies 
of ore in the province of Puerto Principe being controlled by the Cuban Mining Com- 
pany. A report of these ores has been made by Mr. B. F. Fackenthal, jr., president 
of the Thoinas Iron Company, and the analyses are as follows: 


Analyses of iron ores from Puerto Principe, Cuba. 


El Yman mine. John Fritz mine. — 
Metallic ITON ii A Ge uiae Urn de 63.14 to 67.875 61.55 to 69.59 
Phosphorus ......... € eee 0.014 to 0.109 .010 to .111 
SUIDNOE A p Ese d ence EI Esa Ed Us eves 0.021 to 0.158 .032to .133 
MANDADOS odo cetera Rr dans eve DR RR E de nilto 0.048 nilto .097 
SICH indios ouad Ns A quos rol pe pado Eee 1.19 to 6.07 0.72 to 3.34 
Alum IDA eo reed ee tne be edo euni ad a E 0.15 to 2.03 0.26 to 1.09 
Ume eR REL" 0.36 to 0.91 0.29 to 2.79 


Magne anida EP E REN Rex VOIR tates 0.06 to 0.35 0.10 to 1.20 
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The table below shows the shipments of iron ore from mines in the province of 
Santiago de Cuba from 1884 to 1905, inclusive, the data for the latter year having 
been supplied by the Juragua Iron Company (Limited) and the Spanish-A merican 


Iron Company. 


Shipments of iron ore from mines in the province of Santiago de Cuba, 1884-1905. 


Year. 


b Of this quantity, 51,537 tons were sent to foreign ports. 
c Of this quantity, 12, 691 tons were sent to foreign ports. 
d Of this quantity, 10, 900 tons were sent to foreign porta. 
eOf this quantity, 5,537 tons were sent to foreign ports. 
J Of this quantity, 1,494 tons were sent to Cuba. 


[Long tons.) 
Juragua . 
wo i SIENA Iron ia OE Total. 
ited). | Iron Co. Co. 

25,205 cT A 25, 295 

UA C ——— —— 80, 716 
BAD OTE AA IS REA NE 112, 074 
A A AA 94, 240 
A A RUE eseina asi 206, 061 
200, AM A vadis 260, 291 
A A 2s abs er o9 Se 863, 842 
201,209 A O ieee sees 264, 2€2 
835, 236 6, 418 |..... Ussetezlceda dais 341, 654 
337,155 AAA eei eese p DS 851,175 
156,820. A at en's oe ecce meu UE tan 156, 826 
807,503 |..... ER 74,991 ls 882, 494 
298,885 |............ 114,110 |... Lese 412, 996 

a 248,256 |........... e| 5206,029 |............ 454, 285 
83,696 |............ 84,643 |............ 168, 339 
161,783 |............ 215, 406 |............ 877, 189 
154,871 |... 292,001 |... ne 446, 872 
199, 764 |............ c 334, 833 17,651 552, 248 
221,039 1.1.55 zc 455, 106 23, 590 699, 734 
155,898 |............ d 467,723 |............ 623, 621 
9L 162 1... 20:5 e 356,111 |............ 387,273 
189, 828 |............ £421,891 |... 561, 159 

4, 238, 683 20,488 | 3,022, 283 41,241 7,822, 645 

aOf this quantity, 5,932 tons were sent to Pictou, Nova Scotia. 
Total....... 88,091 tons sent to foreign porta. 


MANGANESE ORES. 


By Jonn BIRKINBINE. 


PRODUCTION. 


The following report discusses the manganese industry as it affects the United 
States, and shows that in 1905 there were produced — 


. Long tons. 
PULSU go MOI RP" ——————————— ee Sees 4,118 
Manganiferous iron ores....................-. eee eere "—————  — ——— 769, 256 
Argentiferous manganiferous iron ores...................ccceeeceeeeeeeeeeee eere 81, 788 
Manganiferous zinc residuum......................-..eeeeeeeee e e ehe sheer 90, 289 


The imports of manganese ores in 1905 were 257,033 long tons, the prominent 
exporting countries being Brazil, 114,670 tons; India, 103,030 tons, and Russia, 
24,650 tons. 

There were manufactured ‘in the United States 62,186 long tons of ferromanganese 
and 227,797 long tons of spiegeleisen. 

The imports of ferromanganese in 1905 were 52,841 long tons, and the imports of 
spiegeleisen were 53,457 long tons. 

The production of manganese ores in the United States in the year ending Decem- 
ber 31, 1905, was 4,118 long tons, valued at $36,214, or $8.80 per ton, an increase of 
972 tons, or 81 per cent over the 1904 total of 3,146 long tons. 

The following table gives the production of the various States, the total value, and 
the average price per ton at the mines for the years 1901 to 1905, inclusive: 


Production and value of manganese ores in the United States, 1901-1905, by States. 


[Long tons.) 
1301. 1902. 1903. 
State. Average Average ‘Average 
Quantity.| Value.| price Quantity.) Value.| price [Quantity.| Value. price 
per ton. per ton. per ton. 
cuc — A A A —— MR Ó€— A 
Alabama ......... 17 $111 $6.50 |.......... A REPOS, ee M A Se eaiene ee 
Arkansas ......... 91 657 7.22 82 $422  LISLM m A an 
Calitornia ........ 610 | 8,610 5. 92 846 | 10,175 12. 03 16 $116 $7.25 
Georgia .......... 4,074 | 24,674 6. 06 8, 500 | 20, 830 5. 96 500 | 2,930 5. 86 
Missouri.......... 28 280 WO OO irae A A O o as 
South Carolina ...l.......... ........ 1... eere 8 40 5. 00 25 263 | 10. 52 
Tennessee ........ 400 | CU URS 2 ORUM RUM. RSEN. ET PES 
Utah A | 2,500 31,250 | 12.60 |.......... pu 483 ' 2,415 5.00 
Virginia.......... 4,275 52,853 | 12.36 8,041 | 29, 444 9. 68 1,801 19,611 10. 89 
Total ....... 11, 995 116,722 9.78 | 7,477 | 60, 911 8.15 | 2,825 25,335, 8.97 
{ 
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Production and value of manganese ores in the United States, 1901-1905, by States— 


Continued. 
1904. 1905. 
State. Average Average 
Quantity.| Value. price ¡Quantity.| Value. price 
per ton. per ton. 
California ici ide 60 $900 | $15.00 1 a$5 ' $5. 00 
Georgia E usas 150 a 900 6. 00 
a A IA A leves ats TM DDR. a20 a 100 5. 00 
A TEE A E ATE TAT 32 160 : 5:00 A OA ! diim 
WARRING: occa es 3, 054 28, 406 9. 30 b 3, 947 35,209 | 8.92 
TOA) E — —— Hn — 3, 146 29, 466 9. 37 4,118 36, 214 | 8. 80 
a Estimated. b In addition 453 tons of tailings were shipped, valued at $406. 


In 1905 only four States mined manganese ores—California, Georgia, Tennessee, 
and Virginia, the latter being the most important producer; but manganiferous iron 
ore was obtained in Arkansas, Colorado, and the Lake Superior region. 

The following table shows the production of manganese ore in Virginia, Georgia, 
Arkansas, and other States, together with the total production and the total value, 
for the years 1880 to 1905, inclusive: 


Production of manganese ores in the United States, 1880-1905. 


[Long tons; maxima in italics.) 


Other Total pro- |^6ta1 value. 


Year. Virginia. | Georgia. | Arkansas. | States. duction. 
E O Lote ted | 3, 661 BOO oos eese 300 5, 761 $86, 415 
A A 3, 295 1, 200 100 300 4, 895 73, 425 
Lo" ——9 —— 2, 982 1,000 175 875 4, 532 67, 980 
I ce Gh MP RR 5,355 A 400 400 6, 155 92, 325 
D. MM — 8,980 |............ 800 400 10, 180 122, 160 
|o. NOM RC 18, 745 2, 580 1, 483 450 23, 258 190, 281 
A Tr 20, 567 6, 041 3,316 269 30, 193 277, 636 
A cae: 19,835 9,024 5, 651 14 $4,524 553, 844 
A ae areas as 17, 646 5, 568 4,312 1,672 29, 198 279, 571 
1: cae o codes nee T. 14, 616 5, 208 2,528 1,845 24, 197 240, 559 
TSU MT 12, 699 749 5, 339 6,897 25, 684 219, 050 
TRU aio once nec E PEI 16, 248 8,575 1, 650 1, 943 23, 416 239, 129 
E rA Ede 325 Cu ET 6,079 826 RET. okie ies 13, 613 129, 586 
A EN 4, 092 724 2, 020 882 7,718 66,614 
a oeacen PERS 1, 797 1,277 1, 934 1, 300 6, 308 53, 635 
ID RENTEN 1,715 3, 856 2.991 985 9, 547 71,769 
A A saan ot 2, 018 4,085 3, 421 564 10, 088 90, 727 
1897........ cR 3, 650 3, 332 3, 240 886 11,108 95, 505 
1808. 0: 2:52 c idest sea dus 5,662 6, 689 2, 662 944 15,957 129, 185 
1800 evi dete EEFE 6, 228 3, 089 356 262 9, 935 82, 278 
A A E A 7, 881 3, 447 145 298 11,771 100, 289 
A EEE uses 4,275 4,074 91 3,555 11,995 116, 722 
1009. i. nec de er E rA 3,041 3, 500 82 854 7,477 60, 911 
1909 Jigen dc ace decine 1, 801 A 524 2,825 25, 335 
dra 3, 054 None. ............. 92 3, 146 29, 466 
1008. 5o o des Tes 3,947 150 AS 21 4,118 36, 214 


Total for 26 years...... 199.869 | 72,29 49, 404 26, 032 347,599 | 3,310,611 


i 
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It will be seen from this table that the production of manganese ores has not been 
important in either quantity or value, for most of the manganese ores used in the 
United States have been imported from foreign countries. The quantity of manga- 
niferous ores produced, however, is much in excess of that of manganese ores, the 
distinction between the two being practically based upon the manganese ores 
yielding 40 per cent or more of metallic manganese. 


MANGANIFEROUS IRON ORES. 


In addition to true manganese ore considerable quantities of manganiferous iron 
ore are obtained, which, although included in the statistics of the iron-ore report, 
are also noted here. 

Arkansas supplied 3,321 tons of this class of ore, carrying 28 per cent of manganese 
and 10 to 14 per cent of iron. 

Colorado supplied 45,837 tons of manganiferous iron ores, ranging from 14 to 41 
per cent of manganese, the average being about 19.5 per cent. 

The Lake Superior region produced 720,198 tons of manganiferous iron ores, carry- 
ing from 1 to 10 per cent of manganese, some of which were used in the production 
of spiegeleigen. 

The quantities of manganiferous iron ores mined in the United States by States 
from 1902 to 1905, inclusive, together with the range of the manganese contents, the 
total value, and the average price per ton are given in the following table: 


Production, percentage of manganese, total value, and average price of manganiferous iron 
ores, 1902-1905. 


[Long tons. ] 
1902. 1903. 
E VEN TAA ram 

I litv Percent- | Reported , pow | Percent- , Reported a d 

di Quantity.| 88€ of total | ice Quantity, "Ee of total | rive 

y. manga- value at : I er manga- Value at I joT 

nese. mines. | (on. nese. mines. I id 
Colorado............ ' 13,275 18 to 32 $52, 371 | $3.95 14, 856 | Not given. $55,710 | $3.75 
Lake Superior region 884,939 1 to 10 - 1,946,255 | 2.20 | 5666, 835 1 to 23 | 1,511,557 2. 67 
North Carolina...... | 3,000 | Not given. | 3-060 | 1.00 [ions 2 atae eden oes A A 
VIFEI A A A eu E 2,802 Not given. 4,483 | 1.60 
Total.......... 901,214 1 to 32. 2, 001, 626 22 Bi E 493 | 1 to 23 571, 790 2. 69 

| | 
= 1904. 1905. 

I lit Percent- m Reported ied p Rt g Percent- Reported pieds 

y Quantity age of total bre Quantity. age of ^ — total price 

"| manga- value at "s manga- | value at Dur 

| nese. mines. i nese. mines. zu 

| — = 
| 
Arkansas ........... 600 28 $1,200 | $2.00 3, 321 28, $6,612, $2.00 
l 

Colorado............ 17,074 15 to 32 94,104 | 3.17 45, 837 14to41 110,497 2. 41 
Lake Superior region; 365,572 1 to 20 636,173 | 1.74 | 720,098 1to8 31,437,530 2.00 


Total.......... 383, 246 1 to 32 691,477 | 1.80 | 769,256 1 to 41 | 1,554, 969 2.02 
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The quantities of this class of ore produced annually from 1900 to 1905, inclusive, 
the total value, and the average price per ton are set forth in the following table: 


Production of manganiferous iron ores in the United States, 1900-1905. 


[Long tons; maxima in italics.] 


Average Average 
Year. Quantity.| Value. price | Year. Quantity. Value. price 
per ton. | per ton 
—— A ————| mm A 
1900... cec vs 877,577 | 91,037,314 $2.75 || 1903.............. 584,493 | 1,571,750 $2.69 
1901 i vex oss 574,489 | 1,475,084 2.57 || 1904.............. 383, 246 691, 477 1. 80 


1909 5,1, edosibein 901,214 | 2,001,626 2.22 | 1905 Peete ane 769,256 | 1,554,969 2.02 


ARGENTIFEROUS MANGANIFEROUS IRON ORES. 


In winning the precious metals in Colorado considerable quantities of argentif- 
erous manganiferous iron ore are obtained, which does not carry a sufficient amount 
of gold and silver to make it valuable on that account, but because of its iron and 
manganese content is available as a flux in the smelters. This ore has also been 
considered as an iron ore and included in the iron ore report, but the following table 
gives the quantity and value of this class of ore reported annually from 1900 to 1905, 
inclusive: 


Production of manganiferous silver ores in the United States, 1900-1905. 


{Long tons; maxima in italics.] 


Average Average 
Year. Quantity.| Value. price Year. NE Value. price 
per ton per ton 
1900 costar 188,509 | $597,063 | $4.76 11908. s utres ie 179, 205 | $649,727 $3. 63 
190] conu AeFUTEEI 228,187 | 865,959 | | 83.79 || 1904................ 105,278 | 348, 132 3.31 


Wear 194,132 | 908,098 4.68 || 1905................ 81,738 | 270,299 8.31 


MANGANIFEROUS ZINC ORE. 


A by-product in the manufacture of zinc from ores obtained in northern New 
Jersey containing iron and manganese is used in the production of spiegeleisen. In 
the vear 1905 the quantity of this material produced was 90,289 long tons, valued at 
$1 per ton. The following table gives the quantity of this by-product made during 
the years 1900 to 1905, inclusive, together with the total value and the average price: 


Production of mangawiferous zinc ore residuum in the United States, 1900—1905. 


(Long tons; maxima in 1tallcs.] 


Average | Average 
Year. Quantity.| Value. | price per Year. Quantity.| Value. | price per 

ton. ton. . 
1800. wom «xx Roa 87,110 | $34,844 £0. 40 | 1908. ox xa wx RES 73,264 | $73,261 $1.00 
190] A E eis VUE 52,311 52, 311 1.00 | 1904................ 68, 189 65, 159 1. 00 
e AAA 65, 246 65, 246 1.00 || 1905................ 90, 289 90, 239 1. 00 
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COMBINED PRODUCTION OF MANGANESE ORES AND MANGANIFEROUS 
ORES. 


The total quantity of manganese ores, manganiferous iron ores, argentiferous manga- 
niferous ores, and zinc residuum produced in the United States in the years 1904 and 
1905 are given in the following table, together with their total value and average 
price per ton: 


Production of manganese ores and manganiferous ores in the United States in 1904 and 


1905. 
E [Long tons.] 
1904. 1906. 
Kind of ore. Average Average 
Quantity.| Value. price iQuantity.| Value. price 

| per ton. per ton. 
Manganese ores ................... eee | 8,146 $29, 466 $9. 37 4,118 $36, 214 $8. 80 
Manganiferous iron ores .............. 383, 246 691, 477 1.80 | 709,256 | 1,554, 969 2. 02 
Manganiferous silver ores .............| 105,278 348, 132 3.31 81, 738 270, 299 8.31 
Manganiferous zinc residuuma ....... 68, 189 68, 189 1.00 90, 289 20, 289 1. 00 
Total... uo ve xeec ees YS irc do 559, 859 | 1,137,264 2.03 | 945,401 | 1,951,771 2.06 


a As this is a by-product in the treatment of zinc ores, the value given to it is nominal. 


PRODUCTION OF MANGANESE ORES BY STATES. 
ARKANSAS. 


There are a number of deposits of manganese ore in this State, principally in the 
Batesville section, which have been worked in former years for use in the manufac- 
ture of steel. This constitutes their chief market, and though moderately rich in 
manganese the ores contain too much phosphorus; hence these deposits were not 
worked in the year 1905. Some manganiferous iron ore has been taken from the old 
dumps in the Batesville district, the ore averaging about 28 per cent manganese and 
from 10 to 14 per cent iron, the object being to use this ore in a mixture to increase 
the manganese in the resulting pig iron to over 1 per cent; there were shipped 3,321 
long tons of this class of ore in the year 1905. No true manganese ore was mined in 
1905. The production of manganese in the Batesville district from 1850 to 1905, 
inclusive, is shown in the following table: 


Production of manganese in the Batesville district of Arkansas from 1850 to 1905, inclusive. 


[Long tons; maximum in italics.] 


Year. Authority. Quantity. | Year. Authority. Quantity. 
— THO a RN! PER, RERO A AP NES 
1850 to 1888 ..! Various authorities...... 16, 647 || 1898......... Mineral Resources of the 
e anon Eleventh Census ........ 2,528 United States. 

1890.......... Mineral Resourcesof the 5,399 | 1899.-.------]--.-- do......- een 

United States. 1900 2.1 lus A NENNEN EDU RE 
TET debit te re | 160 cae oust ico 
192.........- M KM ER 6,708 |! 1902... ........... depre 
19........-- ae dO ee ee de oo: 2,180 | 1903.........|....- dos ode sedo edges 
En ROM docs cie leidas 1, 934 | 1904... PO doce 
185 AA eoa OO eis TEN 2,991 |.-1905. 5 veo eu Inn ru Dora TUNI UO 
W96.... ore do... 3, 421 O dead oas ES 49, 974 


| 
LAS | la oe 3, 240 
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CALIFORNIA. 
Small quantities of manganese ore are mined in this State, and used principally in 


the chlorination works. The quantity reported mined in 1905 was 1 long ton, and the 
total output from 1874 to 1905, as shown in the following table, was 11,435 long tons: 


Total production of manganese ores in California, 1874-1906. 


Long tons. Long tons. 
1874 tO 12888. ict sr nevda e hh e Pac P CERRRVATS 6:000 1 2S AA A d dnt Ra Mara VR EN UR ile 541 
JOB A OO 88. ] 130090 APA "oua Ra saRA RA T 115 
INL iua E A Eo DERE CE EXREFQ 2 AAA a na RAA 131 
Ib, A T T TTET "E |) i U EE TE IE OS S EE E S Rak ER 610 
189] A E |o r ERTA AAE E T TA 846 
In AM IA WET rra a AAA 16 
INN A enxebaFÉ TERES n EE EEA AREE EMI GJ A xwaePEPEERNES CE NS 60 
MU. Loss diy ind O324523AS A o2 Ngoc fee ERR 1 
ABB ue qa dario qae E R NU PR OU E Fo RA 284 
D d E p ——— (P 484 TOM occ aque REERAUS aote wen iN 4d 11, 435 


COLORADO. 


In mining the precious metals, considerable quantities of mineral are obtained 
which carry manganese and iron, but insufficient silver to make them valuable solely 
on the latter account. Some of this ore, sufficiently high in manganese, is used in the 
production of spiegeleisen and the remainder as a flux by the smelters. In the year 
1905 the quantity supplied for the manufacture of spiegeleisen was 45,837 tons, and 
81,738 tons was used as a flux by the smelters. 

The following table gives the quantities of the two classes of manganiferous ores 
mentioned which have been mined in Colorado from 1889 to 1905, inclusive: 


Production of manganiferous ores in Colorado, 1889-1905. 


[Long tons.] 
Manganif | Manganif- 
erous iron erous iron 
Year. Eddie rad lar Ever Total, Year ode id erous silver Total. 
ing spie- ing spie- es. 
| geleisen. | geteiden. 
SS — [—— A A | €— . A— —— A A PES A cq 
| 

MA 2,075 64,987 | 67,062 | 1898............ | 18, 848 99,651 | 118, 499 
E O texas diee eus 51,840 | 51,840 | METTI T LEE 29, 355 79,855 | 109,210 
WIL . edem dy 964 79,511 | 80,475 || 1900............ 43, 303 188,509 | 231,812 
+ > EA 3, 100 62,809 | 65,409 | 1901............ 62,885 | 298,187 | 290,572 
IB cedant: 5, 766 54,462 | €0,228 || 1902............ 13, 275 194,182 | 207,407 
A 7,022 30,187 | 37,209 || 1908............ 14, 856 179,205 | 194,061 
TUN AR 13, 464 53,506 | 66,970 || 1904............ 17,074 105,278 | 122,352 
IM. E 9,072 137,597 | 146,669 || 1905............ 45, 837 81,738 | 127,575 
o APP 16, 519 149,502 | 166,021 
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GEORGIA. ` 


The deposits of manganese ores in this State were not worked in 1904, but pro- 
duced 150 long tons in 1905, making the total mined in the State from 1866 to 1905, 
inclusive, 92,244 tons, as will be seen from the following table: ' 


Production of manganese ores in Georgia, 1866-1905. 


Long tons Long tons. 

From 1866 to 1873 (estimated)............. 5.550. |. 1891. 205 eode ei Ry rl Y we Re 3,575 
|n E" natu seas ET DNE 2,400 | 1892................. Salata koc LED 32 826 
| oT ACTEUR 2,400 | A dens pd dade OS na Re C 724 
Ln p Mr P 5. 400-1 A tote baee uteau med o pua 1.277 
rft ER AA 2:400 47 1895.1: gos oad bk eas ates a erias 3, 856 
rr CR PORNO 2,400 | A Decem tac: OIM s 4, 085 
Lr ARCUP B IE HE HOST 2,400] 1897 ooo Seaweed Nas Dose ed de de 3, 332 
A a a e aa a a 1,800 | “1896 sous scasto hue een eee tenet eae 6, 689 
INS Rep TEE RC E ET 1,200: | 18909 A cu Eso esos vci eid 8, 083 
[dum er is rcs EE EPOR T2000" - 1900 7o eoo U seed S ae hata eme EU et tr EAE 8, 447 
ETT RN (a) 1901. c sonde exd codd iuda beu NEC 4,074 
P PM MP S s aa a 2 580. |- 19002... reo A A 3, 500 
ING cud ro buc cu elsmct bac cp IE riu Uf 6:011 | 1908 coco EN 500 
P" ——m— e PEN 9.024.1 1004 ceo to cue uo ess Sel eee aa Ae 
LS NET ERUNT E Sis ice ER 5: 56811. 1905. idet reote EU eta D ocoN UM ds oda 150 
| Pe MON UPC 5, 208 

JEU orte tatu M ii ete ee 749 Total........... uoa des dle he ics ete 92, 244 

TENNESSEE. 


Manganese ores have been mined intermittently in this State, and the 20 tons pro- 
duced in 1905 was a sample car load. 


VIRGINIA. 


Virginia has been the most prominent producer of manganese ores in the United 
States, and with but six exceptions has ranked first for the last twenty-six years. 
In 1905 the quantity mined was 3,947 tons, making the total output for the last 
twenty-six years 199,869 long tons. 

The following table gives the production of manganese ores in the State of Virginia 
Írom 1880 to 1905, inclusive: 


Production of manganese ores in Virginia, 1880-1905. 


Long tons. Long tons 

1850 to 1885, inclusive.................-.es. 101.066 | 1898 jcc roS dee rai ad 5, 662 
ta Deis a o A RUE 14,616. | 1899... of erg betes deel ive io y dede 6, 228 
ile PARERE 12,699 | 1000 seo. A dee Dents a 7, 881 
MOO a discret aaa aeick aula T 10,248: TOO areas Gee tor coe doe cd oe ed ADAE 4,276 
VE PKT RE 6,079) 1900 103, E dtd Prts 3,041 
A E 4,092 | A oneone Set 1,801 
A eiu pU e iei ert 1,797 | A idiva see ee ne EN RAUS 3, 054 
e TNR UNS 1:215 -|- A ee Lee A e i. 3, 947 
Re o e ium AS 1999s 


Nor&.—Maximum production, 20,567 tons in 1886. 


IMPORTS OF MANGANESE ORES. 


The large demand for ferromanganese and spiegeleisen, which are used in the 
manufacture of steel, is met by the production of these metals from ores obtained in 


foreign countries or by the importation of the metals themselves. The quantity of 
a se ee ee ge in ge ee Pan es 


a None reported. 
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manganese ores imported in the year 1905, according to the Bureau of Statistics of 
the Department of Commerce and Labor, was 257,033 long tons, valued at $1,952,407, 
or $7.60 per ton, as against 108,519 tons, valued at $901,592, or $8.38 per ton, brought 
ininthe year 1904. Thequantity imported in the year 1905 was the largest recorded, 
slightly exceeding the previous maximum of 256,252 long tons in the year 1900. 

Brazil contributed the largest imports in 1905,'114,670 long tons; India was next, 
with 101,030 long tons, Russia, Cuba, Germany, Japan, and the United Kingdom 
following in the order named. The inference from the high valuations placed on 
the ores from some foreign countries is that they were imported for special chemical 
purposes. 

The following table, prepared by the Bureau of Statistics (as are the other tables 
of imports and exports), shows the quantity of manganese ores brought into the 
United States, by countries, from the year 1903 to 1905, inclusive: 


Imports of manganese ores into the United. States during the calendar years 1908, 1904, 
and 1905, by countries. 


[Long tons.] 
1903. 1904. 1905. 
Country. ee EE SS ATA ES 
] Quantity.| Value. ¡Quantity.| Value. ¡Quantity.| Value. 

Brazil ia —— —— HÀ" 76, 910 $735, 885 66,875 | $589,089 | 114,670 | $1,055,478 
Russia, Black Sca.................... 1, 596 15, 565 11, 959 95, 002 21,350 175, 633 
Russia, Baltic and White seas ....... 3, 980 39, BOO) [ei cos kecc pe za bes 8, 300 27,141 
British East Indies................... 35, 960 226, 796 10, 200 58,635 | 101,030 901, 423 
CUDR P E E 17, 721 111,670 16, 239 80, 974 6, 189 35, 049 
Chilo I SR duonisk RERO EA cede 8, 451 25.905. A A A i. 
JAPAN A bats cies acts 400 10, 593 996 12, 651 1,329 13, 950 
to PA 2, 837 77, 985 1,031 33, 365 2, 336 54, 150 
United Kingdom..................... 893 23, 136 993 22, 533 1, 298 30, 555 
Quebec, Ontario, etc................. 3 303 1 A eee ec 
Nova Scotia, New Brunswick, etc.... 35 1,395 117 3, 824 7 575 
Austria-Hungary .................... 1 e T c RR AP rc 
BIRD odio IS 2, 244 A eese d es 90 708 
BERTA o uoces crees exe ri Rs 25 552 108 | 2, 456 80 1, 762 
UR countries sirens c RP eh AN 5, 094 52, 983 - 
TOUll. s ioco a 146,056 | 1,278,108 | 108,519 | 901,592 | 257,033 1, 952, 407 


Nearly one-half of the manganese ores imported in the year 1905 was entered at 
the port of Baltimore, which was closely followed by Philadelphia, these two cities 
receiving 243,609 long tons, or 95 per cent of the total. The remainder was received 
at Mobile, New York, Pensacola, etc. 

The imports of manganese ores by customs districts from 1903 to 1905, inclusive, 
together with the value of the ores, are given in the accompanying table. 
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Manganese ores imported into the United States during the calendar years 1908, 1904, and 
1905, by customs districts. 


{Long tons.] 


1908. 1904. 1905. 
Customs districts. SSS ee 
Quantity.! Value. (Quantity.! Value. |Quantity.| Value. 

Philadelphia, Ps....................... 983 | $25,600 83,651 | $294, 408 | 117,591 $822, 525 
Baltimore, Md ................- eee een 115,701 | 999,835 49,876 | 422,453 | 126,018 993, 163 
New York, N. A ben ee Nee E ES 3, 893 72, 091 4, 833 65, 450 5, 964 90, 942 
Perth Amboy, N.J..................... 2, 244 A A A od eam DES 
Pitsburg, Pl... lale donee dee ye deoa 17 1:499. | eius baee A, A tee T 
Newport News, VA.........oooooooom... 613 18, 332 83 2 102 uoa XE es SACS 
Chicago. Houses ou RR RITE T ETE 158 6,397 184 6, 140 20 496 
Boston, Mags........................... ` 6 408 3 195 4 127 
New Orleans, La....................... 4, 760 34.170 PA eros 199 1, 822 
Pensacola Ell cosas A enc) wah ces ca ntes eben ness 650 4, 284 
Mobile, Ala .........oooooooo cee ween 17, 721 111, 670 19, 844 109, 564 6, 489 35, 049 
Huron, Mich..................- eere eee d 3 303 1 A rae EU 
A cocco sie ich uu EORR A ERES 2 2, 007 44 1,217 108 8, 999 

A E E 146, 056 |1, 278,108 | 108,519 | 901,592 | 257,033 1, 952, 407 


The dependence of the United States on foreign countries as the source of its 
manganese ore supply is shown by the following table, which gives the relative 
quantities and values of manganese ores produced in this country and the quantities 
ind values of the importations for the years 1889 to 1905, inclusive. 

This indicates that in the seventeen years ending December 31, 1905, the average 
annual production of manganese ores in the United States was 11,700 long tons, 
valued at $105,116, while the average amount imported during the same period was 
114,621 long tons, valued at $1,009,443. 


Relative quantities and values of domestic and imported manganese ores, 1889-1905. 


[Long tons ] 
Domestic production. : Imports. 
Year. ———————— —————————— 
Quantity | Value. | Quantity. Value. 

A sch tenance RR E RR RE 24,197 ' $240,559 | 4, 286 $78, 391 
MO O dice ina’ oot setae, a | 25,684 | 219,050] — 34,154 516, 900 
[ AE OMNE Ce chin eats Fe 23.416 | 239.179 | — 25,525 380,618 
A Aide ental ied e erc 13,613 129, 586 58, 672 840. 811 
D MMC TT TAS TE 7,715 66,614 65,113 880, 238 
189 si is dese uu. Difesa drag cee 6, 308 53.635 44, 655 432, 561 
D A nies een TREE IR AA 9.647 71,769 86, 111 741.910 
iL Aw DENEN 10,089 , — 90,7277 31, 489 250, 468 
rr. DEI THEE AMEN | 11, 108 | 95, 506 119,961 | 1,023, 524 
jM RNC TER TL ee MS ANN 15, 957 129, 155 114, 885 831, 967 
CES 9, 935 82, 278 188,349 | 1, 584.528 
MO a. A E CS: 11,771 100, 289 266,252 | 2,042,361 
A O O 11,995 116,722 165,722 | 1,486,573 
^ EREMO ORT ETE T | 7,477 60, 911 235,576 | 1,931,282 
NE t s oe Ee ee NE arte a Secs ra 2,825 25, 835 146,056 | 1,278,108 
A Inc MOREM TOP 3, 146 29, 466 108,519 901, 592 
ho MERECE MP | 4, 118 36,214 257,033 | 1.952, 407 
Total] for 17 years.................... al Tn 195,903 | 1,786,974 | 1,943,558 | 17,160,539 
Average for 17 years................ ORA | 11, 700 105, 116 114,621 | 1,009,443 


A —À 
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PRICES OF MANGANESE ORES. 


Owing to the demand for ferromanganese and spiegeleisen, the requirements of the 
steel manufacturers in the ores which are used to produce these metals has been 
slightly modified, particularly in the reduction of the phosphorus minimum, and the 
following price list, which was issued in the latter part of December, 1905, will give 
the present basis: 


Prices are placed on ores delivered in the Pittsburg, Pa., and Chicago, Ill., districts, per long ton, 
containing not more than 8 per cent silica and not more than 0.25 per cent phosphorus, and are sub- 
ject to deductions as follows: 

For each 1 per cent in excess of 8 per cent silica there shall be a deduction of 15 cents per ton, frac- 
tions in proportion; for each 0.02 per cent or fracticn thereof in excess of 0.25 per cent phosphorus 
there shall be a deduction of 2 cents per unit of manganese per ton. 


Prices per unit. 


| Manen- 


Iron. nou: 

Metallic manganese ore containing ubove— : Cents. Cents. 
49 DET CON sc colos Ret ac ER ew —(—— —— ——— áÁÓPPPÓ 6 30 
AHORA DOCENA OI Spe du ee gee edu osa ede aas uaa ide 6 29 
43:10 46 percent ioo  AA DERURPERE IP PADRE E Red dE Ead 6 28 
40 to 43 dE 2 6 27 


NoTE.—Ore containing less than 40 per cent manganese or more than 12 per cent silica or 0.27 per 
cent phosphorus, subject to acceptance or refusal, buyer's option. 

Settlements are bused on analysis of sample dried ut 212? F., the percentage of moisture in the sam- 
ple as taken being deducted from the weight. 

Prices subject to change without notice, unless otherwise specially agreed upon. 


PRODUCTION OF DOMESTIC AND IMPORTATIONS OF FOREIGN 
; FERROMANGANESE AND SPIEGELEISEN. 


In the production of steel, varying proportions of ferromanganese or spiegeleisen 
is used, depending on the character of the product desired and the process used, and 
to supply this need the bulk of the manganese ore imported as well as the domestic 
ores are smelted to produce ‘‘ferro’’ or *'spiegel," and liberal quantities of these 
metals are also imported. The American Iron and Steel Association gives the 
production of ferromanganese and spiegeleisen in the United States, in the calendar 
vear 1905 as 289,983 long tons, of which 62,186 tons was ferromanganese and 227,797 
tons spiegeleisen, and the imports were respectively 52,841 and 55,457 long tons, a 
total of 398,281 long tons. 

The following table gives the production of domestic ferromanganese and spiegel- 
eisen for the years 1893 to 1905, inclusive, that for the year 1905 being next to the 
maximum of 291,461 long tons in the year 1901. 


Production of domestic spiegeleisen and ferromanganese, calendar years 1893-1905. 


Long tons. |! Long tons. 
IRUS oe rds eL sau o NK Sa Rice et SEIS. 19005 a bho ER 255. 977 
IB Lo obese enel o gas SERE RE Ea. ok 120.180. NGO) irse deut ma theee 3s does e eo db cag 291, 461 
IBS ose rodea mares Sua ea data d x si ds 121:794 ] 1909 o uso Saut Sex e aret ER E dere 212, 981 
TRG accu sace iate A Des CERE 131, 940 | WM sd sep Rudeu esa e te san CD RED 192, 661 
INO ri: ng EDblad ub es Stace gateau 173, 695 TIH seas cite eene ES SERM SEIS ELS 219, 446 
A A arcuatis. 2136269 ADO A Ina orc deitas moe ease ewes 289, 953 
|I A E 219, 768 |! 
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During the year the prices secured for ferromanganese and spiegeleisen were 
inviting compared to former years, and but 41,166 long tons of ferromanganese and 
22,443 tons of spiegeleisen were imported in the fiscal year ending June 30, 1905, due 
to the scarcity of these metals caused by the augmented demand not only in this 
but in foreign countries. As to the manganese content, it is probable that the 
greater proportion of ferromanganese to spiegeleisen in 1905 makes it run below the 
years 1903 and 1902 only. 

The following table gives the importations of ferromanganese and spiegeleisen for 
the fiscal years 1900 to 1905, inclusive, together with the total value: 


Imports of ferromanganese and spiegeleisen for fiscal years ending June 80, 1900-1905. 


[Long tons.) 
Ferroman-| Spiegel- 
Year gunese. eisen. Total. 

Quantity. | Quantity. ! Quantity. Value. 
A ERR RERO A VUE dE du 10, 684 13.615 24,299 | $1,178,098 
O 8,995 16, 308 25, 303 952, 144 
A ' 37,618 31,416 69, 034 2, 140, 753 
Ci EL A A E EA E T | 53, 121 122,566 | — 175,687 | 4,866,760 
| PM MF I toe ng eee TERR PINE SDN TR 23,903 50, 620 74,523 | 2,050,645 
A L Ui Me ce E E Ris EE rs Die ei d de | 41,166 22, 443 63, 609 1, 877, 606 


PRODUCTION OF MANGANESE IN FOREIGN COUNTRIES. 


As the quantity of manganese ore mined in the United States is comparatively 
small while the consumption is large, brief mention wil; be made of the various 
foreign countries producing manganese ores, the three principal contributors to the 
United States being dealt with at some length. 


CANADA. 


Small quantities of manganese ore are mined in the Provinces of Nova Scotia and 
New Brunswick, and a preliminary report made by Mr. Elfric Drew Ingall, M. E., 
of the Geological Survey of Canada, gives the exports of manganese ore in 1905 as 22 
short tong, valued at $1,720. 

The accompanying table gives the exports of manganese ore from Canada for 
the years 1900 to 1905, inclusive, which practically covers the production of the ore, 
as only a small quantity has been smelted in the Dominion, and none in the last few 
years, 
Exports of manganese ore from Canada, 1900-1905. 


[Short tons.] 


Year. Quantity.| Value. Year. Quantity.| Value. 


IB oc ore E esas oie 94 $1; 720: || IU sU erica Ev 135 $1,889 
PN. V toe sa C ERE EESSERU SER 410 USO | TWA ii 123 2, 706 
RA A 172 4.062... AA 22 1, 720 
n l th 
CUBA. 


The exploited manganese mines of Cuba are situated in the Province of Santiago 
de Cuba, in the southeastern portion of the island, and in October, 1905, the last 
importation was received from the Ponupo Mining and Transportation Company, 
operations having been suspended since that time. The total exports for the year 
145 were 6,907 long tons. 


M R 1905———7 
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The exportation of manganese ore from the Santiago district of Cuba for the years 
1900 to 1905, inclusive, is as follows: 


Exports of manganese ore from Santiago district, Cuba, 1900-1905. 


jl A Á—Á € 22,600; | UL a na eoetenae ae henwing 18, 795 

190l Dp in reese cet E ope ss LSU m 15, 516 

18902. esate events E ote REA aba a a 59,024 | 00D ace id I ERIS e cece e REO RE E 6, 907 
BRAZIL. 


Manganese ores are reported as being widely distributed in Brazil, occurring in 
the States of Minas Geraes, Bahia, Matto Grosso, Parana, and Santa Catharina. 
The deposits extensively worked are in the State of Minas Geraes, small quantities 
only having been shipped from the Bahia mines. 

The Minas Geraes manganese ores occur in the mining zone of that State which is 
traversed by the Central Railway system entering the district at Lafayette, 465 
kilometers from Rio, where the gage of the line is reduced from 1 meter 60 centi- 
meters to 1 meter. 

The deposits may be divided according to Mr. Herbert Kilburn Scott, 4 into— 

(1) Those near the branch line to Ouro Preto on the Central Railway system, and 
about 500 kilometers from Rio, where the manganese ore is found in a bedded 
deposit associated with an iron schist formation known as Itabirite. The average 
thickness of the ore body is reported as 2 meters, and its length as something like 6 
kilometers. 

(2) Those near the towns of Lafayette and Queluz, where the mineral is said to 
occur in lenses varying in size from a few meters to a hundred or more. The inclos- 
ing rocks are micaceous schists and gneisses. 

The average cargo analyses of the two types of ore are as follows: 


Analysis of Ouro Preto branch line man- | Analysis of Lafayette or Queluz manga- 


ganese deposits. nese deposita. 
(Dried at 100° C.) (Dried at 100? C.) 
Per cent. Per cent. 
Metallic MANBANese.....ooooconoommom.... 53.00 | Metallic manganese ............... 47. 00 to 50. 00 
SIC as 1:00 3 SITO si ÉS 3.00to 6.00 
PhosploEs sse oae d eue pa ra e EE TE ¿03 , Phosphorus 2.2...6.. 6.24 iur olive 08 to 12 


The moisture in the Ouro Preto branch line ores is over 15 per cent, and that of 
the Lafayette ores from 3 to 5 per cent. 

During the last three years the expansion of the industry has not been so marked 
as heretofore, due in a great measure to the limited transportation facilities of the 
Central Railway. 

In 1904 the Morra da Mina deposit commenced large shipments with the result 
that the insufficiency of the railway became more pronounced. 

During the vear 1905 the profits made by the mine operators were said to be satis- 
factory notwithstanding the low price, 9 pence to 93 pence per unit of metallic man- 
ganese—cost, insurance, freight European or North American ports. The wide-gage 
line was continued bevond Lafayette for some 20 kilometers in order to allow of the 
ore in that district being loaded direct into wide-gage cars. 

With the beginning of the year 1905 the economic conditions for manganese ore 
mining were reported brighter, this being due to some extent to the cessation of 
shipments from the Russian deposits because of internal troubles of the Caucasus 
district, but principally by reason of the better trade conditions of the United States. 


a Personal correspondence, 
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Prices of the mineral rose from the figures given above to 11 and 12 pence per unit 
of metallic manganese. This difference was not all profit, because of the increased 
cost of production due to a simultaneous rise in exchange of about 40 per cent—from 
12 pence to 17 pence per milreis. 

The sliding scale on which the railway rate is calculated only operates to 12 pence, 
so that a rise above that figure increases the freight in gold appreciably. The mine 
operators are agitating to have the rate based on a sliding scale for the higher level 
of exchange, and there is a possibility of their being successful when the new Gov- 
emment comes into power in November, 1906. 

During 1905 one of the large manganese ore deposits, known as Piquiry, sus- 
pended shipments owing to the merchantable ore in the deposit having given place 
to manganese garnet rock from which it was derived. 

Mr. Scott says: 


The Usina Wigg, the principal mine operator in the Ouro Petro branch line deposits, commenced 
last year the erection of a plant for briqueting the finely divided ore after rcducing its moisture 
contenta The installation, it is said, will have a capacity of 100 tons briquets per day. The bind- 
ing material] will be furnished by a proportion of the moisture left in the ore after reducing it to the 
size of 1} millimeters. The presses will work with a pressure of 10 tons per square inch and the bri- 
quets will weigh 800 grams each. Experimental briquets are reported to resist shock and high 
temperature without disintegrating. 

No important discovery of ore deposits has been made during the last three years, but the reserves 
in the Usina Wigg and Morra da Mina properties are stated to be so large (over 7,000,000 tons), that 
the output is guaranteed for many years. 

As soon as the difficulties of railway transportation are overcome the output may be raised to 
300,000 tons per annum. 

The future of the industry is reported bright, as the mine operators hope to have the railway freight 
reduced, and the Conclusion in the near future of the Rio port works will enable the ore to be shipped 
ata fraction of the present cost. 


In the tables following the shipments to Rio de Janerio by firms and the exports 
to consumers by countries prior to 1900 and for the years 1900 to 1905, inclusive, are 
given. 


Shipments of Minas Geraes manganese ores to Rio de Janeiro, by firma. 


[Metric tons.] 


Before 1900.......... 14.690. |... ez A 50, 900 | ucc A 125, 590 
1900 sic 60,111 |.......... 26, 658 28,602 4.398 A eco ec Eee 119, 764 
190]. Sees 21,366 |.......... 25, 309 2,042 A Tm 96, 269 
190]. eee x 47,517 5, 376 64,747 |.......... ums —— 163, 079 
1908 ............. 38, 702 61, 306 52,769 |.......... A el Guat SOR 195, 496 
1904 ............. 45, 684 59, 502 52, 461 |.......... 6R, 808 os ssa cise swcsewaads 216, 456 
1905... such cesses 48, 780 57, 200 15,880 |.......... 56, 200 9, 600 5, 200 192, 860 


Total...... 336,849 | 183,384 | 237,824 81,544 | 255, 112 9, 600 5, 200 | 1, 109, 513 


I. Usina Wigg, operating the Miguel Burnier mine, commenced work 1892. 
II. Morra da Mina Company, operating the Piquiry mine, commenced work 1902. 
III. G. Ramos & Co., operating the Piquiry mine, commenced work 1896. 
IV. G. Ramos & Co., operating the Burnier mine, commenced work 1896. 
V. La Société des Mines de Manganese de Ouro Preto, operating the Sao Goncalo mine, com- 
enced work 1900. 
VI. Mineracao do Brazil Company, operating the Ferreira mine, commenced work 1905. 
VIL Companhia Queluz de Minas, commenced work 1905. 
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Shipments of Minas Geraes manganese ores to consumers, by countries. 


[Long tons.] 
United King- 
Year. dom and United States. Total. 
Europe. 

Before 1900... ousieov eile eeieu REI be ds Use bance sa Mi ded 125, 620 
AA ud Pu RE EV MN IEEE NE 75, 900 51, 438 127, 338 
1901... nu T EE VPE 56,171 48, 030 104, 201 
Di A — — —— AX— (E 41,170 103, 199 144, 369 
MOOS DNE TER RC EE UIS 91,819 76,910 168, 729 
DI Tr UP ES 99, 590 85, 820 185, 410 
1900. c6 cocco Ie eR EPI xA deco ME eu dave b e esu 184, 200 99, 750 233, 950 

TOl8l 222: Li e A chad INTE ME SV 498, 850 465, 147 1, 089, 617 


The total quantity of manganese ore shipped from the State of Bahia is equal to 
41,100 metric tons, distributed over the last eight years. 


CHILE. d 


Chile contains many deposits of manganese ores, theexploited mines being situated 
in the provinces of Atacama and Santiago, the ore mined being exported, the quan- 
tity forwarded in 1903 being 17,110 metric tona. 

The accompanying table gives the export of Chilean manganese ores for the years 
1900 to 1903, inclusive, with the value in one of the years: 


Exports of Chilean manganese ores, 1900-1908. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Metrictons. Metric tons. 
jit) NM EA 25,715 1.25.5: ces 1909 o oso A a12,990 | $112,241 
TOO A Esse 81,477 sucre. 1906 Mr —— 17,110 |.......... 
a From Coquimbo. 


GREAT BRITAIN. 


The United Kingdom does not produce true manganese ores, but some manganif- 
erous iron ore is won, the quantity obtained in 1904 being 8,756 tons, valued at 
£4,370, the largest total since 1891. This mineral was reported won in the following 
districts: 


Production of manganiferous iron ores in the United Kingdom in 1904. 


District. Quantity. vee ct 

Long tona. 
DEP A A E bu. 50 £25 
DEVORA SA A fa ii ARS DM EI e eae 177 142 
Merñloneth secas a A A Hn 282 209 
CATNAEN OW Joes oer sachet A A A RS AA A AAA 8, 247 3, 904 


8, 756 4,370 
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The production and value of manganiferous iron ores inthe United Kingdom from 
1900 to 1904 is as follows: 


Production and value of manganiferous iron ores in the United Kingdom, 1900-1904. 


i l 
Year. Quantity. | Value. ' Year. Quantity. , Value. 
Long tons i 
AAA EA 1. 362 $3.25 TOS A $3, 191 
A Que TE E ENSE EET 1,646 |.......... jp) POMMES TERR 21,267 
DEO S ete eee ET 1,278 8, 319 


BELGIU M. 


Some manganiferous iron ore is obtained in Belgium, but the quantity has decreased 
in late years, until in 1904 only 485 metric tons were reported. 

The following table gives the production of manganiferous iron ores in Belgium 
from 1900 to 1904, inclusive: 


Production of manganiferous iron ores in Belgium, 1900-1904. 


Year Quantity Value. | Year. Quantity. | Value. 
l— VÀ E liem po————————————MMÓ——ÓÓ— 
Metric tons. À Metric tons 
DULL A se RIEN 10,820 | $25,158 | 1908 ..........-e eene nene 6,100 | $14,668 
IN. ccs g cosas cates eeeteeses 8,510 21, 384 | 1901... ds 485 S49 
IME oo. A Pelei E 14, 440 36, 149 | 
FRANCE. 


According to the statistics of the Comité des Forges de France there were mined 
in that country, in the year 1904, 11,254 metric tons of manganese ores, valued at 
283,134 francs ($54,645), obtained from 6 mines, the greater portion of the mineral 
being obtained from the mines of Romanéche and Grand-Filon, in the Department 
of Saóne-et-Loire. 

The following table gives the total production, total value, and average price per 
ton of the manganese ore obtained in France from 1900 to 1904, inclusive. 


Production and value of manganese ores in France, 1900-1904. 


Price 
Year. Quantity. | Value. per ton. 
Metric tons 
1900. rod eer Ras unb E NAE EEE EE EE eO E VE mde CE qa E 28, 992 | $164, 060 $5. 66 
IN ENESE TE EE Sain edes ose ue KE Valverde ELE LCD D ees 22, 304 91, 699 4.11 
1999 2 E ES Ere iU EE 12, 536 63, 227 5.04 
TX c scu eee A 11,583 56, 742 4. 90 
IM. ccc dle Di tuta A LR aLMceDi amid NE SQ 11,254 54, 645 4. 86 
GERMANY. 


There were mined in the German Empire, in the year 1904, 52,886 metric tons of 
manganiferous ores, valued at 591,000 marks ($140,658); of this amount 52,092 
metric tons, valued at 549,863 marks ($130,868), were obtained in Prussia. 
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The annual production of manganese ores in Germany from 1900 to 1904, and in 
Prussia from 1900 to 1904, inclusive, together with the value of the latter is given in 
the accompanying tables: 


Production of manganese ores in Germany, 1900-1904. 


Metric tons. 

1900 PP 59, 204 

NO S asse RO ENG SA a as ae as al gin ee IEEE EE a EPIS REMO E ARs al DIS LEES Mte ER E oe 56, 691 

IM a Pca EER Mr OR E EL ee se dE LL E OO cu e UO M EE deed eu DE A E cus 49,812 

1909 occa ee A Foo hia eee aS ae laste acu diu Re ee oe Le a ua Same eee 47, 994 

Up e "TEMPEL SUAM d n 52, 886 
Production and value of manganese ores in Prussia, 1900-1904. 


Metric tons. 


Year. Quantity. | Value. | Year. Quantity. | Value. 
Metric tons. | 
l 
| 


1900 soit delete dk 58,014 | $157,271 || 1903 ...........- eee econ eee 47.110 | $110,194 
dades 55,863 | 155,652 | 1904 .............-- cesse 52, 092 130, 868 
ade 48,882 | 126,140 

ITALY. 


The Kingdom of Italy in the year 1904 mined 2,836 metric tcns of manganese ore, 
valued at 86,630 lire ($16,720), being obtained from 7 mines. No manganiferous iron 
ore was reported produced. 

The following table gives the annual production of manganese and manganiferous 
iron ores from 1900 to 1904, inclusive, together with the value of the same: e 


Production and value of manganese and manganiferous iron ores in Italy, 1900-1904. 
(Metric tons. ] 


Manganese ores. | Manganiferous iron 


Year. ores, 
Quantity. | Value. | Quantity. | Value. 
1900 A RA 6,014 | $29,910 26, 800 $64, 655 
jp o 2,181 16, 052 24, 290 58, 131 
DUE vote ess edes O 2, 477 20, 022 23,113 53, 384 
1900 cicosvye ir A AS 1, 930 11,319 4,735 11, 352 
19d A uuuesrr caca. ups tease aad V EE RUE EARS ARMAR AE 2, 836 AA eus hus 


SPAIN. 


Manganese ores of the carbonate and silicate varieties are mined in the Province 
of Huelva, and exported. Mr. Carl Doetsch, of Huelva, states that the quantity 
exported in the year 1904 was 26,895 metrie tons, and has furnished the following 
table giving the total exports from the Province of Huelva for the years 1859 to 
1904, inclusive: 


Exports of manganese ore from the Province of Huelva, 1859-1904. 


Metric tons. Metric tons. 
1859-1900... ux dud Eva ERE NIEVE SEE 15107898: | Wibal 20, 84D 
A IN 91,672 ERE a 
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Most of this ore is sent to Belgium, smaller quantities being shipped to France, 
England, and Germany, as will be seen from the following table, which gives the 
quantities shipped to the different countries from 1900 to 1904, inclusive: 

Exports of Huelva manganese ores, 1900-1904. 


[Metric tons.] 


Quantity. 
Country. 
1900 1901 1902. 1903 1904 

Belgium and Luxemburg.......................... 126, 482 85, 951 57,927 53, 429 26, 023 
England rc EE 1,213 918 1) cetus dus 145 
A RM Pix a SP Stason CEDE Eds 2, 221 2,361 1,823 1,111 707 
GEMAS il csse 2,442 3,182, is 20 
————— i ——— > A M 

Total tias 129, 916 91, 672 62, 944 04, 040 26, 896 


PORTUGAL. 


In the year 1903 there were produced 30 metric tons of manganese ore valued at 
240 milreis ($259). 


AUSTRIA—HUNGARY. 


Dr. Hans Hofer, of Loeben, Austria, gives the production of manganese ore in 
Austria in the year 1905 as 13,788 metric tons, valued at 220,461 crowns ($44,754). 


The table shows the production of manganese ores in Austria from 1900 to 1905, 
inclusive: 


Production of manganese ore in Austria, 1900-1905. 


Metric tons. Metric tons. 
1390... ode A bos diopa iis A ei RARE scour HERREN ME QE ME 6,179 
lee c E 4290-904 iol o ovde MO PEeC OPEM EUREN AW 10, 189 
IM S LU xe REPRISE sc Fer dt C dE 5,616 A tss tisian NES 13, 738 


Doctor Hofer gives the production of manganese ores in Hungary in the year 1904 
as 11,527 metric tons, valued at 123,900 crowns ($25,152), and in Bosnia and Herze- 
govina in 1905 as 4,129 metric tons, valued at 87,393 crowns ($17,741). 

The following tables give the quantities of manganese ore mined in Hungary from 
1900 to 1904, and in Bosnia and Herzegovina to 1905, inclusive: 


Production of manganese ore in Hungary, 1900-1904. 


Metric tons | Metric tons. 
IND. ioco ev vA A QUU DIU E 5,746 | 1903........ "————— "n! as 12, 490 
Db oo an Sakti O O E A a ae a 11,527 
A IN ahaha ces 7,347 


Production of manganese ore in Bosnia and Herzegovina, 1900-1905. 


Metric tons. Metric tons. 
WOO — Á—ÓÁ—  — EDEN 2,998. 101903. os Lou Ree zb e O c E UE uS 4,937 
A tton vue a pere tall Lud NS PIA ARE ENG En den 1,114 
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RUSSIA. 


The most important manganese-ore-producing country is the Russian Empire, the 
major portion coming from the Caucasus district, where these ores occur as bedded 
deposits, lying almost horizontally near the tops of the lofty hills, at an altitude of 
1,000 feet above the Kvrilli River. The existing beds, as opened on seven moun- 
tains near the village of Chiaturi, are reported to have an average thickness of 6 to 7 
feet. The ore is chiefly pyrolusite, but other oxides of manganese also occur. It is 
claimed that an area of more than 22 square miles of the present surface is underlain 
by ore available for mining. In some localities the materials composing the bed, 
without sorting or cleaning, carry 50 per cent of manganese, the average being prob- 
ably 40 to 45 per cent. 

A complete analysis of a sample of well assorted and cleaned ore from Chiaturi, 
dried at 212? F., gave: 


Analysis of Chiaturi manganese ore. 


Manganese peroxide ...................... 86.25 | Potash and soda.................-. ee e eee 0. 22 
Manganese protoxide ..................... E vNIE. C. E 3. 85 
Iron peroxide ............................. .61 | Carbonic acid... cecceses ce eve ae sao ees .63 
Oxide of copper .....cesoose ecco ee ee ru 0 ido TD .23 
Oxide of nickel. e eeouastserhe vene ah .90 | Phosphoric acid (0.141 P.) ................. . 923 
A oases v eR e SFO esa CHE UE 1.74 | Combined water ....................... e. 1. 850 
LIDE esser ——— — P" 1.73 

MUSDOSÍA ¿sico oa nenene eese rians ea aas . 20 Totale oe A IN aaen 99. 953 
Baryta cote A PR 1.54 | Metallic manganese.............. eee eene 54. 90 


The average cargos show a smaller yield. 

The physical characteristics of the manganese ores of Chiaturi are unfavorable, in 
that the proportion of large pieces obtained is small, much of the ore being soft and 
grinding to a fine powder during the handling in mining, cleaning, and transporta- 
tion. An objection to the Caucasian ore is carelessness in cleaning. 

The ore from the Chiaturi mines is sent to Poti and Batoum, the former receiving 
the bulk of the shipments. It is 108 miles from Chiaturi to the pierat Poti. In 
addition, the first section of the road from Chiaturi to Sharopan is narrow gauge, 
necessitating a transfer to broad-gauge cars. This and the high freight rates have 
restricted the development of the district. 

Manganese ore is obtained also from the Nicopol district, analyses of 3,000 tons 
averaging as follows: 


Average of analyses of manganese ore from Nicopol district, Russia. 


Manganese iii olere ve errore Re 46.00- | Moisture. coordina se oe o o eon Ee 7.00 
Metallic FO: crircid esos e kn E cin se 1,00 | PHOSDhOFUül. 2200 au nxTvERaVEs. TE . 25 
SETE c A 12. 50 


Most of the ore is exported, the principal consumers being Great Britain, followed 
by Germany, France, and the United States, etc. 

Through the courtesy of Mr. Adolphe Wolski, engineer of mines, department of 
mineral finance, St. Petersburg, Russia, the following official table is presented, 
showing the production of manganese ores in Russia by districts from 1885 to 1905, 
inclusive, together with the exports: 
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Statistics of manganese ores in the Russian Empire, 1885-1905. 
[Poods of 36.113 pounds; 63 poods per long ton.] | 


Production. Exports. 
qee Ural. terri Caucasus. | Total. | Caucasus. | Total. 
E EPA 54,700 |............ 3,630,700 | 3,685,400 | 2,567,000 | 2,567,000 
A T ETE 50, 200 220,500 | 4,215,100 | 4,485,800 | 3,286,975 | 3,403,000 
A A 51, 300 226,350 | 3,217,185 | 3,494,835 | 3,732,435 | 3,810,000 
jl. — —— À——— 82, 700 89,600 | 1,822,834 | 1,995,134 | 3,042,715 | 3,055,000 
j|. ppp PI Tt 179, 100 341,500 | 4,243,237 | 4,783,887 | 3,229,037 | 8,280,000 
I AME 143,500 | — 528,100 | 10,468,105 ' 11,139,705 | 8,129,480 | — 8,235,000 
DOs co mde T eg coe ead 118, 200 660,300 | 6,099,012 | 6,877,512 | 4,543,905 | 4,575,000 
DI ———— 56,300 | 1,795,100 | 10,236,244 | 12,087,644 | 7,875,792 | 7,876,000 
1 EE 186,100 | 4,740,200 | 10, 318, 039 | 15, 244,839 | 7,633,443 | 7,656,000 
0 Mea CH PTT 108,400 | 3,562,150 | 11,117,536 | 14,788,086 | 8,960,494 | 8, 965,000 
1805. c eae eh aseni e add 168,200 | 2,280,635 7,908,649. 9,663,484 | 10,180,770 | 10,202, 000 
o T A  EÓ( 249,500 | 2,782,841 | 9,706,288 | 12,738,629 | 8,807,645 | 8, 842, 000 
189]. es Perret eed ec 302,833 | 3,417,125 | 12,131,807 | 15,851,765 | 10,743,192 | 11,441,000 
|o Dee 896,243 | 3,640,475 | 16, 259, 204 | 20, 295, 922 | 14,468,282 | 14,950,000 
(Lo Met 115,587 | 5,914,828 | 34,052,442 | 40,082, 857 | 22,433,519 | 25,336,000 
jo Sic cls et ee. 174,886 | 5,407,860 | 40,363,492 | 45, 946, 238 | 26,335,531 | 26,914, 798 
jt n A DOLI EINER NC 215,700 | 4,243,514 | 22,904,535 | 27,363,749 | 18,860,179 | 19,509,000 
190? Lecce lus decesee e EDU RETS 375,581 | 3,503,920 | 25,925,115 | 29,804,616 | 27,104,433 | 27,498,734 
A HE 287,000 | 2,091,547 | 22,974,603 | 25,358,150 | 27,173,208 | 28, 003, 816 
ida a 300,000 | 3,693,122 | 21,711,309 | 25, 704,431 |a28, 950,000 | 29,609,000 
1906 L.. ooa ee ce cece eeeeeeeees =| @ 300,000 | 7,139,624 | 19,034,538 D26, 474,162 |............ 21, 883, 000 
a By approximation. b 426,813 long tons. 


SWEDEN. 


The production of manganese ore in Sweden in the year 1904 was 2,297 metric 
tons, valued at 35,500 kroners ($9,514). 

The following table gives the statistics of the production and value of manganese 
ore in Sweden for the years 1900 to 1904, inclusive: 


Production of manganese ore in Sweden, 1900-1904. 


Year. Year. Quantity. | Value. 
| Metríc (ons. : 
jb D — tec 2,651 | $13,179 | 1903 ...............-- ccc cee 2, 244 89, 795 
1901. ear dre S — 2,271 11,256 || 1904... Leo eec e 2,297 9, 614 


ll —— M 2, 850 14,729 | 


NORWAY. 


It is stated that in the year 1904 the quantity of manganese ore mined ir Norway 
was 22 metric tons, valued at 1,000 kroners ($268). 


TURKEY. 


Good deposits of manganese ore are found in Turkey, but no official statistics are 
kept, all of the ore mined being exported. Mr. Hugh Whittall, of Constantinople, 
states that the ministry of mines reported the exportation of manganese ore from 
Turkey in the year 1904 as 49,100 tons. 
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GREECE. 


Moderate quantities of manganese ore are exported from Greece, the quantitv 
mined in 1903 being reported as 9,340 metric tons, valued at 280,200 francs ($54,079), 
and in 1904, 7,355 metric tons, valued at 220,650 francs ($42,585). Considerable 
quantities of manganiferous iron ores are also mined. 


INDIA. 


Mr. T. H. Holland, director of the geological survey of India, says 4 that on 
account of the richness and purity of the manganese bodies opened up in the central 
provinces the production rapidly increased in spite of the handicap of a railway 
transportation of 500 to 600 miles. The recent discovery of deposits in the Bombay 
Presidency nearer the coast will probably result in a still further expansion of the 
export trade, as all of the ore is sent to various foreign countries. 

In the central provinces, where mining is most active, the principal occurrences 
are in the Ramtek tahsil of the Nagpur district, where in some 17 different villages 
quarrying operations are carried on. In the north western part of the Bhandara dis- 
trict there are 14 localities known to contain manganese ore, and a certain amount of 
work is in progress. In the Balaghat district 10 occurrences are known in the west of 
the district, while mining is being carried on near the town of Balaghat and at 
another large deposit at Ukua in the Behir tahsil. In Chhindwara manganese ore has 
long been known near Gosalpur and Sihora in the Jabalpur district. The ore is also 
reported in the Khairagarh and Kalahandi states. 

Mr. L. Leigh Fermor, deputy superintendent geological survey of India, in ‘‘ Notes 
on the Petrology and Manganese Ore Deposits of the Sausar Tahsil, Chhindwara 
District, Central Provinces,” ù says: 

Turning to the manganese-bearing rocks it must be said that the types occur in lenticles and 
lenticular drawn-out bands of any thickness up to 50 feet or over (as at Kachi Dhána), while as 
regards length one band (at Wagora) has been traced at intervals for a mile.c These bands have the 
same strike and dip as the gneisses and schists between which they are intercolated; the manganese 
ores probably result, in part at least, from the chemical alteration of the various manganese silicates. 


The evidence shows that this change is one of great antiquity, and is not, at least to any appreciable 
extent, going on now. 


Mr. Datta, in his 1893-94 survey of this area, discovered the deposit of Kachi Dhána, 
and also found indications of that of Gowári Warhona. Subsequently, in the year 
1903, the late Mr. A. M. Gow Smith independently found 11 deposits. Owing to 
their distance (30 to 50 miles) from the railway, none of these deposits have yet 
been opened. Of these, Mr. Fermor states that only those at Kachi Dhána and 
Gowári Warhona are most certainly worth working, as is probably also Sitapár. 
Those at Lakhanwára and Gaimukh will need some development work before a defi- 
nite opinion can be expressed, while the remainder, with the possible exception of 
that at Ghoti, can be condemned at once as not having value under present 
conditions. 


This Kachi Dhána is undoubtedly the largest and most valuable deposit in the district. There are 
five separate ore hillocks, arranged along an east-west line, of which the largest is about 360 paces 
long, 130 broad, and, say, 40 feet high. As far as can be estimated, without clearing away the thick 
jungle which covers the hill and opening up the deposit, the ore body will probably be found to be 
from 50 to 100 feet wide. The ore varies slightly in character 1n the different hillocks, and is either 
a fine to medium grained mixture of Psilometane and Braunite, in which the latter is the predominant 
constituent, or 1s finely crystalline braunite with fairly numerous black spots. 

In the season of 1593-4 Mr. Datta found indications of the Gowfri Warhona deposit in the shape of 
pieces of ore scattered on the surface. Then, tn 1903, the late Mr. Gow Smith opened up a series of 
trial pits exposing a stratum of good manganese ore occurring in biotitic schists and acid gneisses. 


a Rec. Geol. Survey India, vol. 32, pt. 1, 1905. 

b kec. Geol. Survey India, vol, 33, pt. 3, 1906, pp. 172-173, 207-214. 

c In other districts of the Central Provinces much larger dimensions have been measured for the 
Douacas ul Inangunese-bearing rock. 
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The ore stratum is 5j to 6 feet thick, dipping at 50? to the south 30? west, and is well exposed in two 
rivulets, where it very closely simulates a coal outcrop, the ore being '' bedded”’ or laminated in layers 
l to 4 inches thick. The total length of merchantable ore exposed is about one-fourth of a mile; 
outside these limits the band becomes, to the southeast, rich in spessartite and quartz, and in both 
directions is probably cut off by faults bringing in calciphyres and limestones. 


The Sitapar ore deposit takes the form of a small elliptical hillock, 27 paces long 
from east to west by 23 broad, and perhaps 20 to 25 feet high. Since it rises from 
the middle of a field, it may be found to be of much greater extent on removing the 
surrounding alluvial soil. The whole outcrop consists of huge blocks containing a 
variety of manganese minerals. 

Situated 200 to 250 yards west of the Gaimukh ore body the Lakhanwiira deposit 
is only visible at the surface as three very small outcrops of rather fine-grained, 
hard, gray crystalline ore, which is probably the best quality braunite. 

The outcrop of the Gaimukh ore body is of lenticular shape, about 60 paces long 
and 26 broad, the lens being orientated east and west. The ore, which is mostly 
braunite, with some rodochrosite, has probably been derived from a rock consisting 
largely of xpesxartite of orange-yellow color, and of rhodonite, but it is only the 
central portion of the outcrop, about 20 vards long and 7 broad, which has under- 
gone sufficient alteration to be workable as a source of ore. 


The following table gives analyses of Chhindwara, India, maganese 
ores: 


Analyses of Chhindwara manganese ores. 


Kachi Dhána ores. Gowári Warhona ores. 


a) | es (8)a (4)« (1) (2) (3) 

Manganese ...., 54. 73 | 93.25 53.05 to 56. 82 51. 87 53.59 51.82 to 56. 45 47.46 
Iron. ....2 isl | 5:00 1... cos 2.82 to 5.30 4.92 5.00 1.31 to 3.83 | 3.55 
Silica .......... 6.99 is 1.10 to 9.02 16. 27 6. 21 1. 45 to 10.1 13. 65 
Phosphorus... .07 .91 .004 to .135 . 033 .07 .03 to .09 .122 
Moisture (at | 

IU €.) cuo 17 o re AAA Sl [suos acute tates pensas 

P Sitapar ores. Lakhanwára ores. 
(1) (2) (3) (1) (2)a 
DIAN BANC NE a 064.97 54. 94 93. 90 90. 41 97.51 
pr e POP c" TR 6. 59 5.28 6.10 11.77 6. 02 
e A E S e 6. 95 7.33 . 8.37 4.86 4. 63 
PhosphoOrUS.....ooooocooccoocomm.o.o ts . 06 ,072 | ¿055 .20 . 153 
Moisture AA setae quERASGI[ e ER C EAS RE RUE FO lou vir TRE 
Gaimukh ores. Ghoti ores. 
(1) (2,4 | (3) (1) (2j)2 , (3) 
AT c ee eee ce ee eoe 54. 98 56. 68 51. 20 49.55 48. 62 49. 48 
A T ew ae UE MEE 6. 19 6.21 5. 00 4.71 | 8.17 8.25 
ifr. ord Cr DENEN T 10. 63 7.68 9. 75 8.74 | 6.28 4.60 
Phosphorus ............. — wanes . 04 . 078 . 036 . 28 : . 276 . 906 
Moisture (at 100? C.)..................--- | 2E gece ese nes penes .52 lesa ohm 
a At 212° F. 


The deposits in the central provinces belong to the same group of rocks which 
farther to the southeast were first worked for manganese ore in the Vizianagram 
state, and the intermediate jungle-covered country, which is very little known, will 
possibly show other occurrences of ore on more systematic exploration. In other 
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parts of the Madras Presidency the ore has been reported in tlie Kallikota state in 
the Ganjam district and in the Sandur hills of Bellary. 

One occurrence has been recorded in the Gwalior state, and one deposit is now 
being worked in Jhabua from which 6,800 tons were mined in 1903. There are 
several localities at which poor ores are found in the Dhar forest. 

On the Bombay side manganese ore has been found at several places around 
Mahabaleshwar and Satara, in the southern part of Belgaum district, in Bijapur, 
near Jambughora in Rewa Kantha, and in the Dharwar district, where prospecting 
operations are in progress. If the deposits in Dharwar and Belgaum approach those 
in the central provinces they will, on account of their proximity to the coast, develop 
rapidly. Manganese ore has been reported also in the Tavoy and Mergin districts 
of South Burma, in the Nizam’s dominions, and in the form of manganiferous iron 
ore near Chaibassa in the Chota Nagpur. 

In the Nagpur area the manganese ore occurs as lenticular masses and bands in 
the quartzites, schists, and gneisses. 

The ore bodies often attain great dimensions, and their deposition as irregular 
lenses along the strike of the inclosing schists influences the miner in laying out his 
claims. A deposit near Balaghat is 19 miles long; at Manegaon in the Nagpur 
district the ore body is 14 miles long; and at Thiroi in the Balaghat district it is 
nearly 6 miles long. As examples of great width Mr. Holland quotes Kandri 100 
. feet thick of pure ore, and Ramdongri, 1,500 feet of ore and unaltered spessarite rock. 
The depth of the ore bodies is unknown. 

The Nagpur ore is a mixture of braunite and psilomalene, sometimes entirely 
braunite, a hard compact ore. The average material raised analyzes as follows: 


Average composition of Nagpur, India, ores. 


Manganese.......... cec ce eee ee ee eee oooe ign WIS PR DLE 5 tod 
TION ana bto 8 | Phosphorus ..................-- eee es .06to .12 


The Vizianagram ores occur under geological conditions resembling those of Nag- 
pur, with some variations. Being nearer to the coast it is possible to export a lower 
grade of ore from Vizianagram than from the central provinces. 

Mr. H. G. Turner gave the composition of these ores in 1896 as follows: 


Average composition of Vizianagram ores. 


Manganese..........ccccccccccccccccccess 45 to 50 | Silica. ........ 0 ccc ee cee ne re ree 2 tob 
A E E TS 7 to 18 | Phosphorus .......................... .12 to .27 


In the Jabalpur district the ore is found in the Dharwar-like schist series, which 
forms a belt with a maximum width of 7 miles, stretching for 20 miles in a northeast- 
southwest direction. 

The manganese ore occurring in the neighborhood of Makabaleshwar forms irreg- 
ular nodules, distributed through the lateral cover on the Dekkan trap. 
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The production of manganese ore in India is given as follows: 


Production of manganese ore in India, 1894-1904. 


[Long tons.) 
Year. Madras. Total. 
18041. oos A nea ker sheen snl roS Rd eases a 11, 410 
TSS) PP CP —————UÜ E ewes ep sled a A aue ve ORDER elaine a 15, 816 
Lo MCCC CT E ER OS TUNI ERES a 56, 869 
| ooh MCCC a 73, 680 
b. a EE er 60, 449 60, 449 
hs PL "—————————————————— n 87,126 87,126 
io PM URP 92, 458 35,356 |... ees 127, R14 
TOL —— ——Pá——— ——— A — 76, 463 44,428 |.......... 120, 891 
A O PER 68, 171 89,608 |.......... 157, 779 
A —M— HR sor Edo 63, 452 101, 554 j 171, 806 
WU TR € EGR 53, 699 | 85, 034 150, 297 


a Not subdivided, being exports, probably, from Madras presidency. 


The value for export of the manganese ore produced in the year 1903 is given as 
£151,530 and in the year 1904 as £129,032. 

Owing to the distance of the chief deposits from the seaboard, in the case of the 
central provinces 500 to 600 miles, and to the heavy freight charges to Europe and 
America, only high-grade ores can be shipped, the average ore carrying a little over 
50 per cent of manganese. Most of the mines are open quarries worked with an 
inexpensive plant. 

The latest official distribution of the exports of Indian manganese ore by fiscal 
yeara is as follows: 


Exports of Indian manganese ore, by countries. 


[Long tons.] 
Country. 1897-98. | 1898-99. |1899-1900.1900-1901.| 1901-2. | 1902-8. 
United Kingdom ..........0..sceeeeeeee- 54,279 | 51,931 | 63,175 | 86,269 | 65,160 | 95,540 
Fe pia ees scit am la etaed ta net coe ane Ee LO 5,350 | 13,300 .........- 1,000 
BRAN CG ci ri ea A bia A e) veas essc du ex| cxi ome aaO 5, N50 | A ea dea V aurE 
Germany ...ooooconoconca» Geb iw uestes A A A ee deus | 11, 300 10, 734 
E S A MAA 8,350 | 16,500 .......... 6,050 
S NEMPE re AA MN, 8,400 — 15,000 |.........- 
United States ......ccccsececccccceccccess 24,550 | 10,900 | 18,350 | 5,350 41,720] 42,950 
Vds 78,829 | 62,831 | 96,225 | 130,669 133,170 | 155,274 
JAPAN. 


Small quantities of manganese ore are mined in Japan. In the accompanying 
table the first column gives the production of manganese ore from 1900 to 1902, 
inclusive, as taken from the Financial and Economical Annual of Japan, while the 
second column shows the exports of this mineral from 1900 to 1905, inclusive, 
together with the value from 1900 to 1905, and is from the annual returns of the 
Empire of Japan (department of finance). As both sets of figures are claimed to be 
official, no attempt has been made to harmonize them. 

The exports of manganese ore in 1905 are given as 831,573 kin,@ and valued at 


a Kin taken at 1.81 pounds, 
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10,584 yen ($5,267). In-the earlier years practically all of the manganese ore mined 
was exported, but some of it is now used at the Japanese steel works. 


Production and export of manganese ores, Japan, 1900-1905. 


j| 
Produc- Value of Produc- Value of 
Year. tion, Exports exports, Year tion. Exports exports. 
| Long tons. | Long tons. Long tona. ' Long tons. 
1900 ............ | 15, 430 12,576 | $111,750 |! 1903....... LLL]. eese eeeee 3,258 | $35,791 
1901 iii | 15, 858 8, 726 93,214 A ula gue Ex ce | 3, 380 44,047 
1902. 2...0... | 10, 592 2,625 cust LOUD isk ee ocala eus 486 5, 267 
i 
JAVA. 


No reports of the production of manganese ores in Java later than 1899 are at 
hand. The quantity mined was stated to be 1,388 metric tons. 


NEW ZEALAND. 


The production of manganese ore in New Zealand in 1901 was 208 long tons, valued 
at £614 ($2,988); in 1902 no ore was mined; in 1903 the quantity won was ‘70 tons, 
valued at £210 ($1,023); and in 1904 196 long tons were obtained, valued at £570 
($2,774). 

AUSTRALIA. 


NEW SOUTH WALES. 


Small quantities of manganese ore are intermittently obtained, the quantity mined 
in 1903 being 73 tons, valued at £254 ($1,234). No ore was reported mined in 1904. 


SOUTH AUSTRALIA. 
In 1902 there were mined 18 long tons, valued at £62 ($301), and in 1903 10 long 
tons, valued at £19 ($92) were produced. No production is reported for 1904. 
QUEENSLAND. 


In the year 1904 there were mined in Queensland 830 long tons of manganese ore, 
valued at £3,540 ($17,227), all of which came from the Mount Miller mine, which 
was described in the report for 1904. The following table gives the quantity of 
manganese ore produced annually in Queensland from 1900 to 1904, inclusive: 


Production and value of manganese ores in Queensland, 1900-1904. 


Year. Quantity. | Value. Year. Quantity. | Value. 
le a | 
Lony tona. | Long tons. 
1900 ines 75 £998 || 1903 s ides Ee Re E EE In 1, 320 $25, 967 
Y eoe ew eh oy EE 218 9,869 1| A 830 17, 227 
IO celda | 4,600 82,677 


WORLD'S PRODUCTION OF MANGANESE ORES. 


Contemporaneous data of the production of manganese ores in various countries 
can not be secured, but the following table presents the latest reliable statistics 
obtainable in connection with the year which the figures represent. The tons used 
are either the long or the metric ton except in the case of Canada, where the short 
ton is the official unit. 
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World's production of manganese ores. 


Country. Year. | Quantity. Country. Year. | Quantity. 

North America: Tons. Europe—Continued. Tons. 

United States............. 1905 4,118 Portugal ................. 1903 30 

Canadaa................. 1906 22 Russia c. ooo ESI 1906 426, 813 

Cubaa.................... 1905 6, 907 BDall.ockaec ex cT 1904 26, 896 
South America: Sweden .................. 1905 1,992 

Brazila o id 1906 238, 960 Turkeya................. 1904 49, 100 

07531: APRA li 1908 17,110 NOPWAY iii 1904 22 
Europe: Asia 

Austria Lore oer dein cence .| 1906 13, 788 | India «sse windows 1904 150, 297 

Bosnia and Herzegovina.! 1905 4,129 JApan..... o eer rcs 1902 10,592 

Hungary ................. | 1904 11, 527 SAVE ias 1899 1,388 

France ................. .-| 1904 11,254 | Oceania 

Germany.............-... 1906 52, 886 Queensland.............. 1904 830 

A cS aerea nse E UR 1904 7,856 New Zealand ............ 1904 196 

Italy A 1904 2, 886 | 

a Exports. 
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GOLD AND SILVER. 


By WALDEMAR LINDGREN AND OTHERS. 


PRODUCTION IN THE UNITED STATES. 
By WALDEMAR LINDGREN. 


The production of gold and silver in the United States in 1905 is shown in the 
first table on the following page in approximate distribution by States and Terri- 
tories. These figures are the result of conference and adjustment between the Geo- 
logical Survey and the Bureau of the Mint, and are accepted as final bv the two 
bureaus. 

The output of gold and silver in the United States is ascertained by the Geological 
Survey by the method of ‘‘mines report," that is, by direct inquiry from the pro- 
ducing mines. On the other hand, the Bureau of the Mint collects its data con- 
cerning the two metals by recording the quantities and sources of bullion deposits of 
the United States mint and assay offices, and by statements from the smelting and 
refining establishments detailing the quantities and sources of the metals produced. 
Statistics obtained by these different methods agree strikingly in the totals for the 
United States, but differ more or less in detail. Some of the reasons for this are set 
forth more fully in the following pages. Perhaps the most important factor is that 
of “stock in hand" of the reduction works at the end of the year. Some of the 
largest discrepancies have been traced to this source, and this part of the problem 
will be treated more fully in the statistics for 1906. 

Both methods are indispensable for a correct estimate of the actual distribution 
by States and districts. 

The following table contains the figures accepted as final. In this table gold is 
calculated at $20.671834 per fine ounce and silver at 61 centa per fine ounce. 


Approximate distribution, by producing States and Territories, of the product of gold end 
silver in the United States for the calendar year 1905.4 


(Fine ounces. ] 


Gold. Silver. Total value 
State or Territory. | alver at 


Commer- | commercial 


Quantity. Value. Quantity. cial value. value). 


er ———————————— — AA 


Alabama ucc Spe a ener cdas 2, 008 $41, 500 800 $183 $11,683 


AIABEN 21:1. c x ER EEEADXrR Edd 722,026 | 14, 925, 600 169, 200 103, 212 15, 028, 812 
ATİZONA An 180,192 | 2,691,300 | 2,605,700 | 1,589,477 4, 280, 777 
California ......oocoooccccoccnacoccrconos. 928,660 | 19,197,100 | 1,082,000 660,020 | 19, 857, 120 
Colorado deci eae tassel oes 1, 243, 291 | 25,701,100 | 12,942, 800 | 7,895,108 | 33,596,208 
Georgia... cece ce ec ees esee esee 4, 687 96, 900 900 549 97, 449 
FOB Noose ee cece es 52,082 | 1,075,600 | 8,125,600 | 4, 956, 616 6, 082, 216 


a Gold value: $20.671834 per fine ounce. Silver value: 61 cents per fine ounce, 
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Approximate distribution, by producing States and Territories, of the product of gold and 
silver in the United States for the calendar year 1905—Continued. 


Gold. | Silver. Total value 

: ; ape re ee S -—----— (silverat 
E | Quantity. | Value. | Quantity. | cd de 
A T TEE EETA 716 | $14,800 ` 100 , $61 $14,861 
Michigan.............. sese. pe pe pum | 253,000 , — 154,330 154, 330 
Mi o ele dd sad DS | 12, 900 7.869 7,869 
Montana .........-.sssn eee e en - 936,520 4,559,300 13,454, 700 . 8,207,367 — 13,096,667 
NevadB.icose qu as OXRAOCAS EE pur da 259,246 | 5,359,100 5,*63,500 | 3, 576, 730 8, 935, 835 
New MexiCo....ooooconoocorcannccnconcoo, 12, 858 | 265,800 ' 351,900 216, 489 482, 289 
North Carolina ..............seeeeeee eee | 5,991! — 123,900 | 13, 200 | 8, 052 131, 952 
OEOD ssec x Ee e (10,222 ' 1,244,900 88, 900 54, 229 1,200, 120 
South Carolina .......................... 4, 600 95, 100 | 100 61 95, 161 
South Dakota. eser eisian iensen .. 834,460 6,913,900 179,000 ' 109,190 7, 023, 090 
Tennessee ..................ee eere 160 3, 300 | 95, 500 | 58, 255 61, 555 
Texas PEN ETT dle S E 92 1, 900 417, 200 254, 492 256, 392 
T SERPENS EET 248,691 | 5.140,900 | 10,319,800 | 6,295,078 | 11, 435, 97% 
ViDa tenis | 242 5,000 | 200 122 | 5, 122 
Washington ......... eese eene | 17, 899 370, 000 119, 400 72, 834 442,834 
Wyoming........... eese 1,146 | 23, 700 2, 700 1,647 25,347 
OPA RNC RR TERRE y 4,265, 742 | 88, 180, 700 | 56, 101, 600 ! 34,221,976 | 122, 402,676 


Increase (+) or decrease ( —) in production of precious metals in the United States in 
1905, by States und Territories. 


[Fine ounces.] 


| Gold. Silver. 
State or Territory. nU MICA CIUS E LN A LE cL 
Quantity. Value. Quantity. | Value. 

Alabamā. ab + 591| + $12,200 | + 100 | + $67 
TCT) cee eee ee eee te eee et eue rd Z.. | +278,887 | +5,765,100 | — 29,500 | — 12,034 
APOIA A Lalo eh eL tee Lia eie a att | — 31,569 | — 652,600 | — 138,400| — 2,101 
COLOM y usce soror ees ese bee ieee se + 9,787 + 202,300 | — 359,300 | -- 175,934 
ÜCOIORNIOO oin Sara obcoRM IN LE eO RS du ra Metis | + 63,144, 1,305,300 | —1,388, 800 | — 417,220 
COOPER secteur dons oases Dates dus oa tege tns; eS e ceu Less - 600 | — 821 
A A M e — 20,710 | — 428,100 + 315,400 | + 426,700 
A ie LP e E + 600' + 12400 + 100 | + 61 
Michigan arsine nace O bene ad es TR Pec os a dao Ua | + 125,200 | + 80, 206 
A a E EE EEE E FET A D UL MR | + 12,900 + — 7,869 
SLOT ave conim E be nae estet nao ae — 10,086 ' — 208,500 | —1,153,100 | — 265,331 
MIRI NNUS doi + 50,856 — 41,051,300 | +3, 16%. 400 | +2, 013, 577 
New MO RICO 3 obs wea d s doa iere dice de sores — 5,617 — 116,100} + 110.500 + 92,021 
North Carólini 4565s eo EE akg x o io | Ris apie bas Ws — 1,600 — 532 
CORON ausencia Yat s a e t oa Re obs MES Caco E — 3,144 | — 65,000; — 44,300 ' — 23,027 
South Carol dile, , — 1,292] — 26,700] — 40|— 229 
South Dakota ......0.....ccccccececcecceeeeecneees Ho | — 110,700 | — 8,00 + 730 
LON CSSCG nia ei ER x Caso dade Ue as ades — 48: — 1,000 | + 36, 300 | + 23,919 
Ny rtp — 18 | — 400 | — 52,400 | — 17,876 
O hae oe ete us iets + 44,789 ' + 925,900 | —2,164,500 | — 95,816 
A A ether ise tds pei Ee Metis + 58 | + 1,200 | — 6,500 | — 3,764 
WASHING (Olin a DA | + 2,037] + 42,100| — 30,500 — 14,108 
M VOTI A RARE A Dese qa RR C EU + 353 | + 7,300 | — 1,700 — 905 
A T T +373,262 | +7,716,000 | —1,581, 200 | + 765,952 
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The production of gold in the United States for 1905 was 4,265,742 fine ounces, or 
132,680 kilograms, equivalent to $88,180,700. This represents an increase of 373,262 
ounces, or $7,716,000, over the production of 1904. The rapid advance in gold pro- 
duction which began in 1892, but temporarily halted from 1901 to 1903, was resumed 
in 1904. This increase in 1904 over the output of 1903 was approximately $7,000,000, 
and in all probability the increase in 1906 over 1905 will be at least the same amount. 
The chief sources of the great increase are as follows: Alaska added about $6,000,000 
to its output of $9,160,458 in 1904, and Colorado, Nevada, and Utah added about 
$1,000,000 each to their product of the previous year. On the other hand, decreases 
are noted in Arizona, Idaho, and other States. The States producing over $1,000,000 
in gold rank at present in the following order: Colorado, California, Alaska, South 
Dakota, Nevada, Utah, Montana, Arizona, Oregon, and Idaho. 

The production of silver in the United States for 1905 was 56,101,600 fine ounces, 
or 1,713,852 kilograms, equivalent to $34,221,976, at an average price of 61 cents per 
tine ounce. In comparison with the figures of the Bureau of the Mint in 1904, this 
represents a decrease of 1,581,200 ounces, but in spite of this the increase in the 
average price of 4 cents per ounce (from 57 in 1904 to 61 in 1905) effected an addition 
to the value in 1904 of $765,952. Two years of better prices for silver have thus far 
failed to stimulate the production. The record figures were attained in 1892, when 
the output was 63,500,000 fine ounces, valued at $55,662,500. A still further advance 
to a maximum of somewhat over 70 cents has taken place in 1906, but it is not likely 
that the vear will show startling additions to the output for 1905. The increase 
should be more marked in 1907, and will probably be rather derived from copper 
ores and dry silver ores than from lead ores. 

The decrease in the quantity of silver is specially noticeable in Colorado and Utah; 
to a slight degree also in Montana. On the other hand, Nevada and Idaho materially 
increased their output. The States producing over 1,000,000 ounces rank at present 
as follows: Montana, Colorado, Utah, Idaho, Nevada, Arizona, and California. 

A review bv States brings out the more important details. 

Alaska. — The great increase of $5,765,100 in gold is chiefly due to the new Fair- 
hanks placer district on the Tanana, in the Yukon Basin, while the Nome placers 
and the quartz mines on the Pacific coast belt show moderate additions to their pre- 
vious yield. The copper ores yielded for the first time a considerable quantity of 
silver with some gold. The total production of gold in Alaska is estimated at 
$14,925,600. 

Arizona.—The moderate decline in the gold production of Arizona is due to the 
temporary suspension of operation on the part of some important mines in the Yava- 
pai districts, south of Prescott. An important decrease is also noted from Yuma 
County. The total vield in gold is $2,091,300. The silver output also shows mod- 
erate decline. Renewed activity at the recently unwatered Tombstone mines is offset 
by decrease in the Yavapai districts. The total yield is estimated at 2,605,700 
ounces. 

California.—The continued development of the dredging industry in the State is 
responsible for a moderate increase in the production of gold, which now has reached 
$19,197,100. The great increase noted in 1904 was, however, not repeated in 1905. 
Less gold than in 1904 was yielded by the old productive counties of Tuolumne, 
Placer, Kern, and San Diego, while Amador, Trinity, Nevada, and Sierra show an 
increase. Nevada County, which includes the Grass Valley district, still leads with 
an output ot over $3,000,000. Most notable are the favorable changes in the dredg- 
ing counties of Butte, Yuba, and Sacramento. 

A decided decline in the silver production is traceable to lessened output of sili- 
ceous ores in Kern County and of copper ores in Shasta County. Great activity pre- 
vaile, however, in the copper districts at the present time, and a much larger silver 
production from copper ores is in view within two or three years. 
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Colorado. —The noteworthy addition of over $1,000,000 to the previous year’s gold 
production in Colorado was mainly contributed by Teller (Cripple Creek), Gilpin, 
and Ouray counties. The production aggregated $25,701,100. The equally marked 
decrease in silver, by ounces, is traced to Lake (Leadville), Mineral (Creede), Clear 
Creek, and San Juan counties. The decrease was 1,388,500 ounces, and the total for 
1905 was 12,942,800 ounces. 

Idaho.—An unfavorable water season, as well as diminished activity in deep gold 
mining in Owyhee County, reduced the gold production of Idaho by about $500,000 
to $1,075,600. On the other hand, the activity in the Coeur d’Alene lead mines in 
Shoshone County continued and resulted in a decided increase in the silver produc- 
tion of the State, although the lead ores are relatively poor in this metal. A decrease 
in the output of the Wood River region in Blaine County partly offset this favorable 
development. The total silver production was 8,125,600 ounces. 

Montana.—The great copper industry of Butte continued to develop in 1905. Over 
$1,000,000 in gold and about 11,000,000 ounces of silver are won as by-products from 
the copper, but the increase in silver from this source was partly offset bv the con- 
siderable decrease due to the closing of the Bimetallic Mine in Granite County. The 
ores of the Moccasin Mountains in Fergus County yielded by cyanide process almost 
the same amount in gold as the copper ores in Silver Bow County. Smaller amounts 
are contributed by the deep mines of Lewis and Clarke and Madison Counties. A 
total of $4,889,300 in gold and of 13,454,700 ounces in silver was attained. 

Nevada.—The gold production of Nevada is now $5,359,100, of which total only 
$1,883,000 was derived from Goldfield, against $2,300,000 in 1904. The remainder 
comes chiefly from the De Lamar and Searchlight districts, in Lincoln County, the 
most southerly in the State, as well as from Tonopah, in Nye County, which is also 
the greatest silver-producing camp in the State. Extensive prospecting of the desert 
ranges of western Nevada resulted in the discovery or reopening of many camps, such 
as Bullfrog ( Beatty, Rhyolite), Fairview, Ramsey, Wonder, Johnnie, and Manhattan, 
in which several prominent mines will doubtless be developed. 

The silver production increased greatly and is now 5,863,500 ounces. Of this 
quantity by far the larger part is derived from the dry ores of Tonopah. Storey, 
White Pine, Eureka, and Esmeralda counties contribute the bulk of the remainder. 
The Comstock (Storey County) produced nearly $1,000,000 in gold and silver. A 
much larger output of gold and a moderate increase in silver will be recorded in 1906. 

New Mexico. —Somewhat less gold was produced in 1905 than in 1904. It is hoped 
that development, now under way, in Sierra, Grant, and Socorro counties will again 
raise the value of the product to the half-million-dollar mark which the Territory 
had recorded in 1902. 

The small silver output was increased by the operation of the mines in the Mogol- 
lon mountains. 

Oregon.—The State of Oregon produced somewhat less gold and silver iu 1905 than 
in 1904, the greatest loss in gold being recorded in Baker County, in the northeastern 
part of the state, and in Jackson County, in the south western region. The decreased 
output of silver was chiefly noted from Baker and Grant counties; the south western 
districts produced very little silver. Northeastern Oregon yielded about $880,000 in 
gold from the Blue Mountains, while the gold beltin the southwest, which includes 
Josephine, Lane, Jackson, Douglas, Curry, and Coos counties, and may be considered 
as the extension of the gold-bearing area of northern California, produced the remain- 
der, or $364,900. 

The most. notable feature of recent years is the extension of the productive area 
north ward into Lane County, among the veins contained in Tertiary lavas, as in the 
Blue River (Lucky Boy mine) and the Bohemia districts. 

South Dakota.—Gold obtained from the ores treated by the roasting and cyanide 
process decreased somewhat, while the output from mines with free-milling ores 
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remained about constant. All the mines are situated in the Black Mills, and the 
total yield of gold for the year was $6,913,900. The silver product was small. 

Utah.—An increase of about $1,000,000 is recorded in the production of gold for 
1905, which attained $5,140,900, and was mainly caused by larger shipments from 
Tintic and Bingham districts, as well as from the Camp Floyd district, in Tooele 
County. 

The very notable decrease in silver of about 2,000,000 ounces was caused by the 
difficulties of unwatering the Park Citv mines in Summit and Wasatch counties. 
The total silver for 1905 is estimated at 10,319,800 ounces. 

Washington.—An increase of $42,100 brought the gold production of Washington 
up to $370,000. This increase is mainly due to mines in the Pierre Lake district, 
Stevens County, in the northeastern corner of the State. Republic district, in Perry 
County, and the Mount Baker district, in Whatcom County, in the northwestern 
corner, furnished the bulk of the remainder. Most of the small silver production is 
derived from the Chewelah district, in Stevens County. 

Wyoming.—The small yield of gold in Wyoming represents an increase over 1904, 
due to the activity of the Atlantic City district in the Wind River Mountains, Fre- 
mont County. l . 

Southern Appalachian States.—These States, including Alabama, Georgia, Maryland, 
North Carolina, South Carolina, Tennessee, and Virginia, maintained an aggregate 
output of $380,500 in gold and of 110,300 fine ounces in silver, the most striking 
changes from 1904 being an increase in silver from the copper ores of Tennessee and 
a decrease of gold in South Carolina. Increased activity in quartz mining was 
noted from Alabama and Maryland. In North Carolina many mines productive in 
1904 were closed, but the yield fromthe Iola mine, in Montgomery County, compen- 
sated for this. At present the two most important gold mines in the South are the 
Haile, of South Carolina, and the Iola, of North Carolina. 

Michigan.—The greatly increased copper production of Michigan resulted in a 
greater output of silver as a by-product. The Director of the Mint estimates the 
silver from this source at 253,011 fine ounces. 

Missouri.—The lead from the ores of southeastern Missouri contains from 1 ounce 
to 14 ounces per ton of silver. A total quantity of 12,900 ounces was recovered from 
this source. 


MINES REPORT. 


By WALDEMAR LINDGREN. 


INTRODUCTION. 


For several reasons it has been deemed necessary to publish the reporta from the 
mines in the form in which they were received by the officers of the Geological 
Survey. In the first place, the reports contain a wealth of important information 
collected at first hand concerning the production of counties and mining districts, 
and it was not considered advisable to force these figures by making them agree with 
the final estimate. It is believed further that these figures should be made public, 
because they represent the miner's answer to the apparently simple yet actually com- 
plicated question of the distribution of metallic products among the various States 
and Territories. 

The replies to the inquiries sent out to the producers have continued to meet with 
a gratifying response, and estimates have been necessary only in comparatively few 
cases. With the exception of Alaska, over 98 per cent of the production of gold and 
silver tabulated below is based on direct returns, and less than 2 per cent is esti- 
mated. The estimates include two large mines, one in California and one in Colorado, 
which have refused replies; a number of small mines from which, for various reasons, 
no replies could be obteined; and, further, the production of transient placer miners 
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in the South, in New Mexico, and in California. There are other items, however, 
which may easily escape the collector of statistics by this method and which may 
result, for instance, from retreatment of slags or of old metallurgical by-products. 
The gold from stolen ore in rich camps, such as Cripple Creek, Goldfield, and Grass 
Valley, which is believed by many to make a considerable «um in the aggregate, is 
collected by small assay offices and naturally is not represented in these tables of 
individual returns. 

Further errors may arise through mistakes in the replies, a common one being the 
returning of the net smelter returns instead of the gross amount. Willful misstate- 
ments have been traced in the returns from a few small mines, but are very rare. 

When the metals are obtained as placer gold or from the mills at the mines little 
difficulty is encountered. The case is somewhat different with regard to custom- 
smelting ores, where the miner has no way of measuring the bullion actually extracted 
except by the assay. The loss of gold in lead smelting is extremely small, and the 
figures used are the ounces calculated from the assay; but in the case of silver the 
loss is commonly estimated at 5 per cent by the smelters, which rate probably leaves 
them a safe margin. It has been noted that most frequently when ounces are given in 
the replies the amounts corresponds to 95 per cent of the assay value, and thus the 
returns should correspond closely with the direct smelter returns for silver obtained 
by the Bureau of the Mint. 

Ordinarily gold is not paid for in ores when below five one-hundredths part of an 
ounce, but this in the aggregate amounts to a fairly large sum. As examples may be 
cited some of the Leadville lead ores, for which a separate estimate had to be given, 
and also some of the lead concentrates from northern Idaho. The small amount of 
gold in electrolyticallv refined copper is usually correctly obtained from the producing 
mining companies. 

Silver is not as a rule paid for unless it runs above 2 ounces per ton, but as the ores 
treated in custom smelters rarely contain less than this quantity, there is very little 
from this source which escapes this method of collecting statistics. As an example 
may be cited the small quantity of silver in the Cripple Creek smelting ores, for 
which a separate estimate had to be made. The low silver values contained in cer- 
tain copper ores are, like the gold, recovered by the electrolytic method and are 
directly reported by the mining companies. 

Summing up the comparative merits of the *'' mines report" method and the 
““smelter and refinery”? method, one notes that the first is dependent upon a com- 
plete mine list and upon accurate returns from the mines, while the latter is 
dependent upon the accuracy of the data from the smelters. The smelter records 
are, however, not kept for the purpose of compiling statistics for the whole country, 
so that in reference to special districts wholly technical and, from point of view of 
the reduction works, unavoidable errors may easily be introduced. Moreover, there 
is the very important matter of the ‘‘stock on hand," which is almost sure to make 
the smelter returns differ from the mines report. The miner in his answer includes 
all smelter and mint returns which have been received up to the last day of Decem- 
ber, while the smelter reports only the bullion which has been turned out up to that 
date. In individual cases important differences between State and county reports 
received by these two methods have been actually traced to this factor. Special 
efforts will be made in future reports by the Geological Survey, in cooperation with 
the Bureau of the Mint, toaccount strictly for the discrepancies which may be found. 

In the West, gold and silver are so intimately connected with copper, lead, and 
zinc that it was found desirable to include the latter in the queries addressed to the 
mines. Here increased difficulties are met, especially in States with extensive cus- 
tom smelting, like Colorado. Greater losses must be counted on in smelting these 
metals than in the case of gold and silver. Lead is only paid for in the ores when 
it runs over 5 per cent., except in special cases of large contracts. Consequently a 
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certain quantity, sometimes a large quantity, is reported from smelter returns, for 
which no mine returns can be obtained. According to local conditions such dis- 
crepancies are more or less easily traceable. Copper, again, is only paid for when it 
runs over 13 per cent wet assay, and 13 per cent or more is usually deducted from 
any wetassay. Here, again,the answers most commonly record the pounds of copper 
for which pay was obtained. Colorado, for instance, does not have a large produc- 
tion of copper, and yet it has been found that the smelter returns, as recorded by 
the State authorities, the mint, and the Geological Survey, greatly exceed the 
mines report. From the mines the most careful canvass resulted in returns of about 
6,000,000 pounds, while the actual output of copper from Colorado ores wasundobut- 
edly over 9,000,000 pounds. 

The mines report of copper and lead are thus apt to be somewhat lower than the 
smelter reports in States with much custom smelting, but experience has shown that 
serious errors may occur also where the latter are exclusively relied on. The best 
results will be obtained from a combination of the two methods, such as will be 
inaugurated by the Geological Survey for the year 1906. 

The recentlv developed zinc industry of the West has proved difficult of exact 
measurement. The ores vary so widely in character and tenor that the Missouri 
Vallev measure by tons of ore is practically useless. The loss of metal in smelting 
is much greater than in case of lead and copper, so that the spelter actually recovered 
from a given ore is difficult to estimate. In this report the loss has been assumed to 
be 25 per cent, and the mines have been requested to give assay value and tonnage 
from which the probable spelter has been calculated. A better way probably is to 
count 8 per cent off on all percentages. Few ores below 25 per cent areutilized; the 
majority of ores average about 35 per cent, while concentrates and exceptionally 
rich ores range from this figure up toward 60 per cent. Sulphide ores prevail. New 
Mexico still ships large quantities of oxidized ores, but these will soon be exhausted 
and sulphides will take their place. A part of the zinc ores are shipped to the 
Mississippi Valley smelters, the only reduction plant in the West being that of the 
United States Zinc Company at Pueblo, Colo. The United States Smelting Com- 
pany at Pueblo makes zinc-lead pigment from the zinc-lead ores of Aspen and other 
places. 

In marketing zinc ores for spelter, cobalt, nickel, antimony, and fluorine are very 
objectionable constituents. Lead in such ores is usually not paid for, and a large 
percentage is not desired. Limeabove 4 per cent and iron above 6 per cent areoften 
penalized. It is difficult to give average prices paid, as the schedules vary and are 
rather complicated. A 40 per cent zinc ore otherwise satisfactory would probably 
be paid for at the rate of $20 per ton, less freight to smelter. There is seldom much 
gold in zinc ores, but silver is nearly always present. A small payment is usually 
received for silver above 5 ounces per ton. The cinders from the zinc retorts in 
the Mississippi Valley seldom contain enough silver to warrant treatment, but the 
Pueblo plant transfers its cinders from Colorado ores to the American Smelting and 
Refining Company, which extracts a considerable quantity of silver and a little gold 
from them. 

It is often difficult to ascertain whether, in a given zinc ore with low tenor of silver, 
the latter metal has actually been recovered or not. 


UNITS OF MEASUREMENT. 


Gold and silver are measured by the fine ounce. In the mines report of the United 
States Geological Survey gold is calculated at $20.671834 per fine ounce, and the 
average commercial price of silver at New York for 1905 is taken as 60.4 cents per 
fine ounce. The average price of crude platinum is $17 per ounce. As to the base 
metals, the average price of copper in 1905 is taken as 15.6 cents per pound, that of 
lead as 4.7 cents per pound, and that of zinc as 5.9 cents per pound. These are the 
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New York prices, and it should be distinctly etated that the miners do not by any 
means obtain these prices from the custom smelters. Hence, the columns giving 
the amounts in dollars are in a way misleading; but it has been thought best to 
give the tables this form, for to most persons a relatively more distinct conception is 
conveyed by statements in terms of dollars than in terms of pounds. 

The standard unit for ore production is the short ton of 2,000 pounds. 


MINERAL RESOURCES. 


PRODUCTION OF GOLD AND SILVER REPORTED FROM THE MINES. 


The following table gives the quantity and value of gold and silver reported by 
the producing mines to the officers of the United States Geological Survey. 

The last column in the table gives the increase or decrease in value as compared 
with the mines report of the preceding year as recorded in Mineral Resources for 1904. 


Production of gold and silver 4 in the United States in 1905, as reported from the mines tu 
the United States Geological Survey, by States and Territories. 


[Fine ounces.] 


Increase (+) or 
—— Tor: Gold | Silver. i decrease (— ). 
Quantity Value. | Quantity. | Value. Gold | Silver. 

Alabama............... 2, 009 $41, 630 836 , $208 | + $12,230, + $87 
Alaska ...............-- 756, 101. 28 | 15, 680, 000 182, 724 , 80,165 | +6,469,5442;  — 30,240 - 
Arizona..............«- 185, 412 2,799,214 | 2,605,712 | 1,573,850, -- 679,818 | + 248,547 
California.............. 914, 217.14 | 18,898,645 | 1,076,174 650,009 | + 264,869 | -- 193,927 
Colorado............... 1, 210, 594. 78 | 25,023,973 | 11, 499, 307 6, 945, 581 | + 660,651 |  —1,089,447 
Georgia ................ 4, 688 96, 910 1, 040 628 | 4 10) — 242 
Idaho.................- 52, 088 1,075,618 | 8,679,098 | 5,242,172 | — 634,747 | + 859,168 
Maryland............. i 717 14,821 93 66| + 1242| + 56 
Michigan MM A A 253, 011 152,819 1... ees + 82,819 
Montana............... 231,918.75 | 4,794,068 | 13,231,800 | 7,991,705 | + 527,021, + 657,659 
Nevada ................ 254,927.51 | 5,269,819 | 6,482,081 | 8,915,177 | + 209,825 | 1,482,947 
New Mexico. .......... 15, 359. 56 817,510 369, 192 222,992 | — 64,420; + 98,889 
North Carolina ........ 6, 080 125, 685 20, 230 12,219 | + 1, 785 + 8, 635 
Oregon................- 67,978.23 | 1,405,235 90, 636 54,744 | — 6,961) — 20,540 
South Carolina......... 4, 601 95, 111 111 67 | — 266899! — 223 
South Dakota.......... 888,116.70 | 6,989,492 | 182,749 110,881; — 874,485; + 17,859 
Tennessee ............. 211 4, 362 95, 522 57,605 | + 62 + 2,359 
TOA iia 12 248 887, 506 234,004 | + 62 + 20,119 
Utah. eios cta 248, 692 5,140,920 | 11,086,471 | 6,666,028 | + 951,628 |  — 282,280 
Virginia ............... 241 4, 982 177 107; + 112; -  Á 8,79 
Washington ........... 19, 695. 63 405, 078 125, 376 | 75,527 | + 90,615] — 14,104 
Wyoming.............. 1, 298. 81 26, 745 8,655 | 2,208; + 9,440) — 453 

Total............. 4,264, 734. 84 | | +1, 963, 209 


aIn the follow 
1906 1s as follows: 


88,159,881 ¡ 66, 272, 496 


83, 988, 587 | +7, 824, 283 


tables of this report the basis of calculation of values for the various metals in 


1d, $20.671834 per fine ounce; silver, 60.4 cents per fine ounce; copper, 15.6 cents 


per pound; lead, 4.7 cents per pound; zinc, 5.9 cents per pound; platinum, $17 per crude ounce. 


ORE PRODUCTION, NUMBER OF MINES, AND AVERAGE VALUES. 


The wonderful development of the mining industry in 1905 is clearly indicated in 
the tonnage handled by the mines. The following table shows the number of mines, 
the ore production, and the average values. To illustrate fully the advance in the 
various branches, the tonnage should be further subdivided into classes of ore. 
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Number of producing mines, ore production, and average value of gold and silver per ton 
in 1906, by States. | 


| Average 


; .| value of gold 
State and Territory. eee pon iom. andsilver per 

| deep mines, | tOn of ore 

NS from deep 

| Placer. | Deep. | Total. mines. 
Short tons. 

Alabama ool c ch sak E RII RM NC 1 2 8 16, 625 $2. 46 
ywol———————— | 41,100 18 | a1, 118 1, 422, 515 2. 46 
E A O Y 122 194 2, 678, 059 1. 62 
California ......oocooccccccccnccc nono conocio 658 481 | 1,139 2, 696, 603 5.06 
COMO iaa 23 | 490 | 513| 2,504,087 12.73 
o A O ana Eaa S i al2 al0 a22 a16, 000 a4.18 
A LL Select DALLO on e De ieee END 105 257 1, 669, 088 3. 58 
Maryland oui oc si cse otn dis aab ia CREMA, 2 2 2, 698 5.51 
MOLAR al ee ' 78 254 332 5, 020, 137 ` 2.47 
a T r recie ide A buned cuu Dee | — 10 122 182 432, 202 21. 25 
New Mexico.......................... cel lesen 21 52 78 145, 629 3. 03 
North Carolina ................eeseeeeeseeeee enn 7 16 28 18, 881 6. 76 
A A te E Up cuc eUa | 167 66 233 150, 268 8. 08 
South Carolina .. 2... 2.2.22. cece ee cece ees eren lette 2 2 49, 498 1.92 
South Dakota... 2... sss eene 12 20 32 1, 887, 411 3. 86 
Tennessee iu oi tes KE EE Le eres 1 2 3 899, 830 . 18 
A aba ente eee dL E le 6 6 22, 345 10. 49 
av EM MORES ! 7 114 121 2, 181, 061 5.41 
Virginia rd e b aca wer encase | a8 a4 a7 a800 a5. 85 
Washington -o eese estes enreni ! 6| s| 5 46, 650 10.17 
WYomibg e sv ac atte tia | 7 6 18 31, 007 .87 
1,929 | 4,216 |. 21,340,689 4.82 


A comparison with the corresponding table in the report for 1904 shows that the 
number of mines producing gold and silver has decreased somewhat. Of placer 
mines, exclusive of Alaska and the Southern Appalachian States, 1,334 were reported 
in 1904 and 1,163 in 1905. Of deep mines, exclusive of the same regions, 1,905 were 
reported in 1904 against 1,873 in 1905. This represents a total decrease of 203. 
The total, in part estimated, number of mines in the United States in 1905 is 4,216. 

In the matter of tonnage different results are shown. In 1904 the total tonnage 
from deep gold and silver mines, exclusive of the Southern Appalachian States, was 
19,229,746 short tons, but the above table shows that, with the same exception, the 
quantity in 1905 was 20,837,012 short tons, or an increase of 1,607,266 tons. This 
great addition to the tonnage of 1904 is distributed among nearly all of the States. 
Decreases are shown in Oregon, Washington, and Wyoming, and a slight decrease is 
noted in California also, partly due to a lessened copper output in Shasta County. 
The increase in Idaho and South Dakota is very small. In Utah the ore production 
increased by 464,000 tons, due to the great development of the copper mining indus- 
try, chiefly in the Bingham camp. In Montana the Butte copper mines were re- 
sponsible for 377,000 additional tons. In Arizona the Bisbee copper camp and other 
developments caused an addition of 374,000 tons of ore. In Colorado, Cripple 
Creek and Gilpin County added to their tonnage of 1904. The total increase in 
Colorado was 170,000 tons. The States mining over 1,000,000 tons of ore rank as 
follows: Montana, California, Arizona, Colorado, Utah, South Dakota, Idaho, 
Alaska. ; 
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The average values in gold and silver per ton are, as a rule, somewhat lower than 
in 1904, indicating that the greater quantity of ore produced has permitted the 
mining of a somewhat lower grade of ore. Nevada still stands alone, with an aver- 
age value of $21.25. Colorado follows with an average of $12.73, which is only 
maintained at this high point by reason of the high-grade Cripple Creek ores. 
Wherever copper ores enter to large extent into the tonnage, as in Arizona, Mon- 
tana, Utah, and Tennessee, the average value per ton is greatly depressed. Califor- 
nia’s gold quartz ores average only slightly higher than the figures given for the 
whole State, $5.06, while those of Alaska have only half of this average value. The 
free-milling and cyaniding gold ores of South Dakota averaged $3.86. 

One of the most striking facts in the mining industry of the last few vears is the 
gradual development of the leasing system, by which a mine or a part of a mine is 
worked by lessees upon the payment of a royalty or a certain percentage per ton. 


CLASSIFICATION OF ORES. 


The goldand silver product is divided according to its derivation from placers, 
from dry or siliceous ores, copper ores, lead ores, zinc ores, copper-lead or copper- 
lead-zine ores, and lead-zinc ores. 

These divisions of the ores from the deep mines are, of course, to a certain degree 
arbitrary, and in many cases of complex ores doubt exists about their proper classi- 
fication. 

In general, ores which contain 24 per cent or more of copper are considered as 
copper ores, while those with over 44 per cent of lead are called lead ores. Special 
divisions of mixed ores, such as copper-lead and lead-zinc, have been established. 
The bulk of the zine ores contain at least 25 per cent of that metal. The classifica- 
tion is based on the quality of the ore as mined. 


DISTRIBUTION OF THE GOLD PRODUCT OF 1905. 


The following table shows the source of gold in the United States in 1905, by 
kinds of ore and by States: 


Source of gold in 1905 in States and Territories, as reported from the mines to the United 
States Geological Survey, by kinda of ore and by States. 


[Fine ounces.] 


| | | Copper- 
Dry orsilí-! Copper Lead Zine lead or - 
BUM Placer. | ceous ores. — ores. ores. ores, | co per zinc ores, Total. 
! | 
| | ores. | 
! f 

Alnbuma....... | 5 ^ A ee TTA ROMAE ER PEE . 2,009 
Alaska. ........ 586, 499. 58 106,168.13 | A A A eet ne ET | 766, 101. 28 
Arizona........ 2,064 67,572 | 55,6688 19,270 lo... 121 717 ' 135,412 
California. ..... 285,029.17. 017,956.11 | 10,807.46 | — 464.40 A sene 914,217. 14 
Colorado. ...... | 4,855.71 1,10,232.90 | 3,894.13 31,007.99 | 1,846.39 |.......... 3,047. 55. 1,210,534.73 
Georgia ........ | 1,451 3, 159 TE A. ORPHEO 4, 688 
Idaho.......... | 16, 470 — | 34,282 833 362 nn 10 ° 76 52.033 
Maryland iis wine caida a GEL -"hpgss&wuwensd O e RE niu Roue qn ias | 717 
Montana. ...... ! 19,200.07 | 154,792.94 | 52,881. 44 | 4,899.10 |.......... 140.20 '.......... | 231,913.75 
Nevada ........ ^ — 400.25 253,015.54 51.33 | 1,460.39 Loc. etie teda | 254,927. 51 
New Mexico... 4,805.94 + 10,371.92 $4.43] 187.87 Lue esses PEDES ' 15,359. 56 
North Carolina.) — 4M — , 5224.50 | — 3m faece PONE RE EN , 6,080 
Oregon......... 12,172.06 | 54,970.28 | 835.94 |.......0.c|oc cece eeceleescecccecleccecceces | 67,978.23 
South Carolina. ........... NEC MED HE RUN MOM. EE |. 4,601 
South Dakota..! 448.27 | 387,673.48 |.......cceclecccccceccleccecceccclecececcecslecccees ...| 388,116.70 
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Surce of gold in 1905 n. States and Territories, as reported from the mines to the United 
Mates Geological Survey, by kinda of ore and hy States—Continued. 


l | Coppe r- a wi 
; lead or 
a . Dry orsili-| Copper Lead Zine Ñ ead- : 
Ente Placers. | ceóus ores.| ores. Ores, Ores, e dian e ores, Petal. 
eund-zine 
ores, E e 
Tennessee...... 10 aulsvsatus 2010 A exp RAN er es a a ek S M | 211 
TORRE C cod cR PP | 129. Jo ws Da osea S VES RE Vv sett REA | 12 
a A | 322 | 64,383 125,897 17,806 95 38,500  |1,690 | 248,692 
Virginia ....... | 89 SN Misses e Pesto eee | sade ire auras is 241 
Washington....' 311.48, 18,993.99; 290.16 |.......... 1.0.0... | PONI: NINE 19, 595. 68 
Wyoming ...... 102. 38 961. 11 230: A AAA A buta diee E ERE 1, 293. 81 
Total..... sa, 709. 26 200210730 255,567. 83 A, 066. 75 | 1, 941. 39. 38, 771. 20 2 5,530.55 4, 264,734.34 


Placers.— Placer gold was obtained in 1905 to the amount of 934,709.26 fine ounces, 
equivalent to $19,222,155, while in 1904 the quantity was only 612,631 ounces, valued 
at $12,664,206. This striking increase is almost exclusively due to Alaska and Cali- 
fornia. Inthe other States the placers, as a rule, decreased their yield, and this 
applies especially to Idaho, New Mexico, and Colorado. A dry season was responsi- 
ble for part of the loss in Idaho. The increase in Arizona is more technical than 
real, as the production from dry washing on a small scale had been underestimated 
in previous years. 

Unless wholly unexpected sources of placer gold are found, it is likely that the 
placer returns from the central States of the West will gradually diminish. The 
dredge has only found a congenial place in a few regions of these States. In the 
mountainous country the bowlders interfere with successful work; and in valleys the 
gold, as a rule, is too fine and too scattered. At present there are 5 dredges working 
in Montana, 1 in Colorado, 3 in Idaho, and 1 or 2 in Oregon, a total of not more than 
ll Contrasted with this the conditions in California at the foot of the Sierra Nevada 
are extremely favorable for the deposition of the moderately fine gold carried down 
by the rapid currents of the canyon streams. 

California reports 285,029.17 fine ounces from placers. In the report for 1904 the 
placer yield of California was 241,185 fine ounces, the increase in 1905 being nearly 
44,000 ounces, all of which is due to the increase in dredging work in Butte (Oroville), 
Yuba, and Sacramento counties. Depths of 50 or 60 feet are now attained with the 
largest and most powerful machines. The actual yields of dredging operations in Cal- 
ifornia are as follows: 1904, $2,187,038; 1905, $3,276,143; increase, $1,089,105. The 
yield from hydraulic, drift, and surface mining decreased in 1905. Twenty-six dredg- 
ing companies are operating in California, and many of them have several dredge 
boats. The increase in the placer yield of Alaska is far greater. In 1904 the produc- 
tion was 290,276 ounces, but in 1905 it had increased to 586,500 ounces, equivalent to 
$12,124,030. Asis well known, the increase came chiefly from the new diggings on 
the lower Tanana, but it is encouraging to note that the Seward Peninsula also added 
to its output by reason of large operations. Two dredges are in operation on the 
Seward Peninsula, and it is believed that, although the season is short, the nonfrozen 
ground along the creeks and rivers in Alaska offers excellent prospects at many 
places for the successful operation of the dredge. 

Dry and siliceous ores.—The gold won from siliceous and dry ores increased but 
slightly over the amount recorded for 1904, and remains a trifle below 3,000,000 
ounces, or soinewhat less than three-fourths of the total output of 4,264,734 ounces. 

The States which yielded over 100,000 ounces from this source rank as follows: 
Colorado, California, South Dakota, Nevada, Alaska, and Montana. None of the 
increases or decreases are very striking. 
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This division necessarily includes a great variety of ores, which, briefly enumer- 
ated, are as follows: The quartzose free-milling gold ores include those of southeastern 
Alaska, and especially of Douglas Island, where now 880 stamps are dropping; those 
of the Oregon and the California gold belts; those of the central Arizona and the 
Yavapai gold regions; those of the Telluride and Ouray belt in Colorado; those of 
scattered Montana and Idaho mines, and those of the great Homestake mines in the 
Black Hills of South Dakota, where 1,000 stamps are dropping. 

The quartzose gold-silver ores, which ordinarily are only imperfectly amenable to 
direct amalgamation, include the rich ores of western Nevada, most of which are 
now smelted, but which can be treated also bv a combined amalgamation concentra- 
tion and cyanide process. Scattered ores from Arizona, from Colorado, from Silver 
City in Idaho, and from other sources contribute also to this total. 

The quartzose gold ores formed by replacement of limestone add a fairly large 
amount of gold. The metal occurs in these ores in fine distribution, sometimes, 
indeed, as a telluride, and the cyanide process is used for its recovery. The three 
most prominent localities are the Camp Floyd ( Mercur) district in Utah, the Black 
Hills of South Dakota, and the Moccasin Mountains of Fergus County, Mont. 

The dry or siliceous ores further include the quartzose ores of Cripple Creek, Colo., 
in which the prominent characteristic is the occurrence of large quantities of gold 
tellurides. These ores are partly smelted, partly chlorinated, and partly cvanided, 
all three processes being applicable. 

There is, finally, a large class of dry ores which contain pyrite and other sulphides 
and which are best treated by the smelting process, with or without concentration. 
Colorado contributes bv far the largest quantity of these ores, among which those of 
Lead ville are of particular importance. 

Copper ores. —A total of 255,568 ounces of gold were obtained from copper ores in 
1905, against 237,116 ounces in 1904. The increase is wholly due to the development 
of the great copper mines from which gold is obtained as a by-product in the refin- 
ing of the copper. The richest of these ores are obtained from Utah (Bingham, San 
Francisco, and Tintic districts), in which State the gold from this source increased 
from 109,968 ounces in 1904 to 125,897 in 1905. 

The Butte, Mont., copper ores are poorer in gold, but the increase in copper 
production was here, too, felt in the yield of gold. Thesame appliesto Arizona, the 
copper ores of which are, as a rule, very poor in gold and silver. In California alone 
the yield of gold from copper ores decreased from 24,727 ounces in 1904 to 10,867 
ounces in 1905, owing to & temporary lullin the Shasta County industry. Idaho 
records an increased but still small output from theSeven Devils and from the Coeur 
d' Alene, and the same is to be said of Oregon, where the Takilma mine was the prin- 
cipal producer. The quantity of gold obtained from Colorado copper ores remained 
about stationary. Nearly all of the copper ores are classed as sulphides. 

Lead ores.—From lead ores proper only 66,067 ounces of gold were obtained, 
chiefly from Colorado, Utah, Arizona, Montana, and Nevada. The lead ores have 
been further subdivided this year into lead ores proper and copper-lead ores, but even 
the combined output of the two fails to come up to the figures for 1904. The decrease 
is about 18,000 ouncex and is most strongly pronounced in Colorado. The decrease 
in this State is, however, partly compensated by increases from the Tintic district in 
Utah and from the Tombstone district in Arizona. Rich lead ores are growing 
notably scarce. The copper-lead ores containing gold are, on the whole, rare and 
are principally represented in the Tintic district. 

Zinc ores.—Although there is ordinarily but little gold in zinc ores and lead-zine 
ores, a total of about 7,500 ounces is credited to this source, an increase of 2,800 
ounces over the figures for 1904. Most of this gold is associated with a predonrinant 
amount of silver and is derived from Leadville and many other localities in Colorado. 
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Of the other States, Utah yielded 1,785 ounces from lead-zine ores and Arizone 717 
ounces. Neither of these States were represented in these columns in 1904. 

Practically no gold is derived from oxidized lead and zinc ores, of which only a 
small quantity is now marketed. 


DISTRIBUTION OF SILVER PRODUCT IN 19065. 


The following table shows the source of silver in the United States in 1905, by 
kinds of ore and by States: 


Source of silver in 1905 in States and Territories, as reported from the mines to the United 
States Geological Survey, by kinds of ore and by States. 


[Fine ounces.] 


| | Cop 
Placer. | ecus res. Copper Lead ores. ine E Zinc Total. 
l 
eE ee ee E ud (ee nes, A E T 
Alabama........ | 5 | 25) cH NS: VOIE PETRO RN. sete: 336 
Alaska .......... ^ 75,09. 31, 107 26. 52b es osx raw O ete TEE - 132,724 
Arizona......... 306 — 411,952 | 1,480,732 | — 594,330 |......... | 88,892 | NAR | 2, 605, 712 
California. ..... .| 27.367 | 607,161 | — 388,169 USE Y y E O QR EUR 1,076,174 
Colorado........ | 908 6,107,559; 55,388 | 8,883,827 | 916,991 | a cuti 535,934 | 11, 499, 307 
Georgia ......... 100 271 | IA A ence Senn nee 1, 040 
Idaho ........... | 3,482 861, 637 486,450 | 7,277,408 |......... | 30,653 | 19,463 | 8,679,098 
Maryland....... des 93 pee A E SIA | 93 
Michigan ....... E PRS O Y A A ls a 253, 011 
Montana......... 2,573 | 1, 797, 722 | 10,624, 594 798,855 |......... 7,556 |......... 13, 231, 300 
Nevada ......... | 98 | 6,183,588 1,689 | 291,968] 4,753 |..........[......... 6,482, 081 
New Mexico ....' 662 205,494 19, 962 O A A S 369, 192 
North Carolina.. — 100! 3,000] 17,130]... ne] nee 20, 280 
Oregon.......... | 19455. — 85,177 | 1, 825 1,689 NER EU ARA 90, 636 
South Carolina..:......... 111 A uus qe ae A AP | ie | 111 
south Dakota BA) A A O O O A | 182,749 
Tennessee ...... | are eee A. A O ET | | 95,522 
Tezha ai veri RE 387,506 osse ex ua hu xU FEE EU rU PEU EUREN 387, 506 
Utah ..........0. GL, — 94,497 | 2,301,849 | 3,104,975 | 18,108 5,290,122 | 227,959 | 11,036, 471 
Virginia ........ p a MN RE RENE CA | 177 
Washington ..... 60 107,737) GE - AIT A A A | 125,376 
Wyoming ....... 10 86 8, 559 ' Id E A AN 8, 655 


Total...... | ITI 17, 187, 889 157,97 | 16,070, 900,252 5,416, 723 | 782, 656 56, 272, 496 


Placers.—In 1905 there were 112,826 ounces of silver obtained from placers. This 
is apparently a large increase over 1904, but to some degree only apparently so, for 
up to the present time the silver from this source has been largely overlooked. 

Dry and siliceous ores. —The total quantity from this source was 17,187,889 ounces, 
compared with 16,315,608 in 1904. This is a trifle less than one-third of the total 
silver production, which this year is divided fairly well between dry ores, copper 
ores, and lead ores, the latter, however, still predominating. The States rank in 
production as follows: Nevada, Colorado, and Montana, which States produced each 
over 1,000,000 ounces. The States which produced over 100,000 ounces each rank as 
follows: Idaho, California, Arizona, Texas, New Mexico, South Dakota, and Wash- 
ington. Utah yielded only 94,497 ounces. Nevada and Colorado produced each 
somewhat over 6,000,000 ounces. Nevada contributes the quartzose gold-silver ores of 
Nye and Storey counties, equivalent to the Comstock and Tonopah ores; almost the 
whole quantity came from these districts. Colorado, on the other hand, has some of 
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this class of ores, chiefly in San Miguel County (Telluride district), but most of the 
silver is derived from dry ores containing lead and zinc in Leadville and Creede, 
equivalent to Lake and Mineral County ores. These ores are, as a rule, concentrated 
and smelted. 

Copper orex.—Silver to the amount of 15,762,947 fine ounces was obtained from 
copper ores in 1905. "This is a decrease of 5,360 ounces compared with the figures 
for 1904, a somewhat surprising result in view of the considerable expansion of the 
copper mining industry in the Western States. By far the greatest quantity is 
derived from copper ores carrying only & few ounces of silver, and the metal is 
really won as a by-product in the electrolytic refineries. A little over two-thirds of 
the whole quantity—to be exact, 10,624,594 ounces—is obtained from Butte, Mont., 
which State also shows an increase of about 400,000 ounces over last year’s figures 
for copper ores. Utah is next in rank, with 2,301,349 ounces, a decrease of 271,233 
ounces from 1904. This decrease is really technical rather than actual, for some of 
the ores classed as copper ores in 1904 have this year been tabulated as copper-lead 
ores. 

Arizona is third in rank, with 1,480,732 ounces against 1,464,731 in 1904. The 
principal source of argentiferous copper ores is the United Verde mine at Jerome. 
At Bisbee a largely increased tonnage of copper ores was mined, but they are 
extremely poor in silver. 

Other States which yielded over 100,000 ounces of silver from copper ores are as 
follows: Idaho, California, and Michigan. California shows a notable decrease, and 
Idaho took its place. Colorado produced only 55,388 ounces from ores which could 
be classed as copper ores. 

Almost all of the silver-bearing copper ores of the West are now sulphides. Small 
quantities of oxidized ores are still contributed by Arizona and New Mexico. 

Lead ores. —Like the gold, the silver from this source has been subdivided, accord- 
ing to derivation, from lead ores proper or from lead-copper ores. The total is about 
21,500,000 ounces, which is a slight decrease from the figures of 1904. In produc- 
tion of silver from lead ores Idaho leads with over 7,000,000 ounces, an increase of 
nearly 700,000 ounces over 1904. The Coeur d'Alene mines in Shoshone County 
increased their yield very considerably, while the Wood River districts in. Blaine 
County show a decrease. Colorado follows Idaho with a production of 3,883,827 
ounces, representing a decrease of over 500,000 ounces compared with 1904. Pitkin 
( Aspen district), Lake (Leadville), San Juan, and Clear Creek counties contain the 
principal contributing camps. Utah ranks third and adds 3,104,375 ounces to the 
silver production from lead ores. A comparison with the output of 1904 shows that 
the production of silver from the combined lead and lead-copper ores was about 
900,000 ounces less in 1905 than in 1904. The decreased output from the mines of 
Summit and Wasatch counties (Park City district) was thus not fully compensated 
by the increase from the Bingham, Tintic, and Frisco camps. 

Montana ranks fourth among the States producing silver from lead ores, and is 
followed by Arizona and Nevada, but none of the three yields a million ounces from 
this source. 

Only a very small amount of silver is derived from oxidized lead ores, which are 
beginning to get very scarce, and which, moreover, ordinarily contain but little 
silver. 

Copper-lead ores.—Copper-lead ores are marketed from Arizona, Idaho, and Mon- 
tana. The similar ores from Colorado contain, as a rule, too little copper to be 
properly classed as copper-lead ores. In Utah copper-lead ores are especially abun- 
dant, and a large quantity of silver, 5,290,122 ounces, was derived in 1905 from the 
Park City, Tintie, Bingham, and San Francisco districts, ranking in the order 
named. At Tintic, as well as at Bingham, the larger part of the silver was derived 
from copper-lead ores rather than from straight copper or lead ores. 
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Zinc ores and zinc-lead ores.—In 1904 Colorado was the only State from which silver 
from zinc ores was reported, but the quantity was almost 2,000,000 ounces. In 1905 
the total quantity wasa little less, or about 1,700,000 ounces; but Utah. Arizona, 
Idaho, Montana, and Nevada began shipping zine ores. By far the greatest quantity 
of silver from this source was, however, contributed by Colorado, whose production 
decreased to about 1,500,000 ounces. 

Practically all of these ores are sulphides. Only New Mexico shipped oxidized 
ores, but the small quantity of silver which they contained is, according to reports, 
not recovered. In all, the zine ores proper yielded 959,252 ounces, and the lead- 
Zine ores 782,056 ounces. 


GOLD AND SILVER IN 1:905 BY STATES AND TERRITORIES. 
ALASKA. 


By ALFRED H. Brooks. 
INTRODUCTION. 


In 1905 plans were formulated for collecting annually the statistics of the precious 
metal production in the various mining districts of Alaska. The remoteness of 
many of the mining districts of the Territory and the ephemeral character of a part 
of the mining population in the placer fields make it exceedingly difficult to obtain 
even an approximately correct list of the mine operators, a difficulty increased by 
the reluctance that placer miners often show toward revealing any information 
regarding their gold production. It is gratifying, however, to be able to report that 
many residents of the Territory, quick to realize the importance of the undertaking, 
have aided it by every means in their power. 

In those districts where the statistics obtained by schedule were incomplete the 
writer has relied on general estimates, based on the best data available. These 
estimates are in part figures furnished by the field parties of the Geological Survey, 
in part thoee obtained from residents of the Territory.“ Therefore, while the 
precious metal production, as given in the following tables, can not be regarded as 
absolutely accurate, it is believed to be near enough to the truth to have value to 
the mining interests. The limit of error in the statistics of gold production is believep 
to be less than $100,000. In any event, the tables present the first attempt at a dis- 
tribution of the output according to districts. A preliminary statement of the 
distribution of the gold output has already been published. ^ 

Alaska not being divided into counties, the production is referred to the natural 
geographic subdivisions in common usage, such as southeastern Alaska, Copper River 
basin, Cook Inlet region, Yukon basin, and Seward peninsula. Where estimates are 
available, the production of the individual mining districts “as defined by local 
usage is given. In the general tables southeastern Alaska and Prince William Sound 
are combined under the name Pacific Coastal Belt. 

The gold production of Alaska in 1905 is estimated at $15,630,000, and the silver at 
$80,165; the number of ounces of gold was 756,101.28 and of silver 132,724. In 1944, 
according to the Director of the Mint, the output of gold was valued at $9,160,458. 
This increase in gold ontput of 312,924 ounces, valued at $6,469,542, must be credited 
in large measure to the placer mines of the Fairbanks region; but practically all the 
other districts showed some increase in production. Thecopperoutput of Alaska for 
1905 is estimated at 4,805,238 pounds, valued at $749,617. The distribution of the 
mineral production is as follows: 


iThese estimates were furnished by Messrs. F. L. Hess, F. H. Moflit, L. M. Prindle, Sydney Paige, 
end C, W. Wright of the United States Geological Survey, and by Messrs. C. D. Garfield, H. H. Hil- 
áreth, G. W. Easterly, Frank E. Howard, Alfred S. Kepner, L. L. James, H. F. Thumm, A. J. Childs, 
C. L. Lewis, W. B. Stewart, and M. F. Moran, residents of Alaska. 

5 Bull. U.S, Geol. Survey No. 259, 1905, 

eThe term “mining district" has no legal significance. The administrative unit of Alaska is 
the recording precinct; but its boundaries are often subject to such frequent changes that it has little 
value for statistical purposes. 
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Produetion of gold, silver, and copper in Alaska in 1905, by distriets. 


— ————MM MM Pf MM —— — 


Gold. Silver. Copper. 
District. - (A pe IN uM IMEEM A A RE UE 
Quantity. | Value. Quantity. | Value. | Quantity. | Value. 


RN ee rere 


Pacific coast belt, including 


southeastern Alaska and Prince Fine ounces. Fine ounces. Pounda. 

William sound............ ERE 165,926. 26 | $3, 430, 000 57,791 | $34,908 4,805,238 | $749,617 
Copper River and Cook Inlet ..... 24,187.48 | — 500,000 | 2,660 | L606 ...LLLLsses essen 
Yukon basin... eee erus 333,787.54 | 6,900,000 ' 46,732 | 28,224 |........... | —À 
Seward Peninsula ................ 232,200.00 | 4,800, 000 25,541 | 15,497 |........... | PEE 

¡ess 


Total... anano nee 756, 101. 28 15, 630,000 | 132, 724 30, 165 | AE 


The increase of 75 per cent in the gold output of 1905 as compared with 1904 is an 
index of the development of the mining industry as a whole. Though this addi- 
tional gold was for the most part taken from a few rich creeks in the Fairbanks dis- 
trict, yet it is not to be interpreted as simply a temporary inflation of the gold 
production, for it will be many years before Alaska's placers reach their maximum 
productiveness. It is known now that the output of the placers for 1906 will exceed 
by several million dollars the production of 1905. The development of the aurifer- 
ous lode mines is relatively slow, but the copper mines have shown a very marked 
advance in production in comparison with that of 1904. "The figures of the total 
production of gold, silver, and copper in the years 1904 and 1905 are shown in the 
following table: 


Production of gold, silver, and copper in Alaska in 1904 and 1905. 


| | Increase ( 
SS | +) or de- 

| 1904. 1905. Grease C 

E Qi intity. | Value. | Quantity. JE V alue, Quantity. "Ale. 
Gold............ fine UN u 443, 177. | 89, 160, 458 | 796, 101 " 5, 630, 000 + 312, 924 | +86, 469, 542 
Silver os esce er ux do....' (Dy “had esce 132, 724 | 50165 ls. sex px xou ERR aes 
Copper ............. pounds 2, 043, 586 | «269,957 | 4,805,238 - 119, 617 '+2, 761,652 |+ 79,660 

i 


a The production of ounces of gold for 1904 (Mineral Resources of the United States, 1904, p. 143) is 
n on a valuation of $20.67 per tine ounce, while that of 1905 is based on the valuation of $20.671834 
per nne ounce. 

b The statistics for the production of silver in 1904 are considered unreliable and are therefore not 
included in this table. 

c Based on a valuation of 13.5 cents per pound. 

It is unfortunate that the statistics for the silver output of 1904 are so unreliable 
that a comparison with 1904 is not possible. It seems probable, however, that the 
production of silver in 1905 was greater than that of 1904. 

[n the following table the gold production of 1904 and 1905 is shown by districts. 
As the distribution of the gold output of 1904 was made on very incomplete data, 


this part of the table can only be regarded as an approximation to the truth. 


Value of gold production of Alaska in 1904 and 1905, by districts. 


District. 1904. | 1905. Increase. 


Pacific coast belt, including southeastern Alaska and Prince | 


William Sound A cate A acest $3,195,858 | $8,430,000, $234,142 
Copper River and Cook Inlet regions ............................. 500, 000 | 500,000 '............ 
plc) IC O II ÓN | 1,300,000 | 6,900,000 | 5,600,000 
seward: Peninsula ii kt od ee eho ER ERN bs Ce IA i 4,164,600 | 4, 800, 000 | 635, 400 


——— 


Tita care cattle cce eue eta lee A OR | 9,160,458 | 15,630,000, 6,469,542 
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With regard to the sources of the metals according to character of deposits the 
gold placers are by far the largest producers, more than three-fifths of the entire 
output being credited to this source; the siliceous lode mines are next in value of 
product, and the copper lode mines last. The value of the auriferous lode mine pro- 
duction was $3,050,977 in 1904 and $3,435,000 in 1905, an increase of $384,023. 
Statistics of the production of silver of the lode mines in 1904 are lacking, and com- 
parisons can not be instituted. In the following table the source of the precious 
metals is indicated: 


Source of gold, silver, and copper in Alaska in 1905, by kinds of ore. 


| Gold. Silver. Copper. 


Ores M ccce O Ir ec cL ux Er Oe CREE 

Quantity. ! Value. Quantity. | Value. | Quantity. | Value. 

Fineounces. Fineounces. Pounds. 

Siliceous ores ...................- 166,168.18 | $8, 435, 000 81,107 | $18,789 |............ .......... 
Copper ores ...............uluulu. 8, 438. 62 71,000 26, 525 16,021 | 4,805,238 | $749,617 
Placere A A 586, 499. 53 | 12, 124, 000 76, 092 45,350 |............ aia 
TOMA RE dan 756, 101. 28 | 15, 680, 000 | 182, 724 80,165 | 4,806,238 ^ 749,617 
MH SET EEES i T NES. VOS oe" 


Returns from the statistics show that 10 gold and silver mines were on a productive 
basis in 1905, probably about the same number as in 1904. Upward of a score of 
aurilerous lodes were being systematically prospected or developed. It has been im- 
possible to collect reliable information as to the number of placer mines in operation 
in 1905. It is believed that, counting operators who work but a single claim, between 
1,000 and 1,200 different mines were more or less productive in 1905. 

Of copper mines 5 were on a productive basis in 1904 and 8 in 1905, while many 
more were being opened up. 

The tonnage of all the lode mines of Alaska in 1905 was 1,422,515 short tons, an 
increase of probably about 40,000 tons over 1904. Of siliceous ores 1,370,316 tons 
were mined, of which 1,296,271 tons must be credited to the three mines of the Tread- 
well group on Douglas Island, near Juneau, leaving only 74,045 tons as the product 
of the other gold-quartz mines. The average gold and silver value of all siliceous 
ores was $2.63 per ton. For the 74,045 tons of siliceous ores other than those from 
the Treadwell group it was $5.60. A total of 52,199 tons of copper ores contained an 
average of $1.66 per ton of gold and silver, and copper to the amount of 4.61 per 
cent It should be stated that the values of the siliceous ores mined thus far lie 
almost altogether in the gold, the silver values being often lees than 1 per cent of 
the total. The high percentage of copper is accounted for by the fact that the Prince 
William Sound mines, which contributed a large percentage of the total tonnage in 
1905, have so far shipped only high-grade ores. The copper percentage of ores from 
the Prince William Sound mines is nearly twice that of ores from the mines of south- 
eastern. Alaska. 


REVIEW BY DISTRICTS. 
PAOIFIO COAST BELT. 
SOUTHEASTERN ALASKA." 


Southeastern Alaska embraces the coastal strip lying between the British Columbia 
boundary and tide water, together with the Alexander Archipelago. This so-called 
"Panhandle" of the Territory was the scene of the first mining, and of the 


a The account of miniog developments here presented is largely taken from report on progres: of 
investigations of mineral resources of Alaska, in 1005, by Alfred H. Brooks and others, Bull. U. 8. 
Geol. Survey No. 284, 1906. 
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$80,000,000 worth of gold which Alaska has produced about $30,000,000 has been 
taken from southeastern Alaska. This province, while maintaining its supremacy 
as a lode-mining center, is far behind both the Yukon basin and the Seward Penin- 
gula in its gold output. 

The Panhandle has been divided into five districtsor precincts, which, named from 
south to north, are Ketchikan, Wrangell, Sitka, Juneau, and Skagway. The first 
three contain only lode mines. The Juneau district has produced considerable placer 
gold and includes several placer mines of importance; and the producing mines of 
the Skagway district are confined to the placers of the Porcupine region, which 
were not operated in 1905. 

Ketchikan district. —Though auriferous lodes are not uncommon in the Ketchikan 
region, and many of these are being carefully prospected, there were only two mines 
which were on & productive basis, though a number of others made some shipments 
of ores. The Miller mine, on the east side of Gravina Island, which has reached a 
depth of 100 feet, is equipped with a 5-stamp mill. The workings of the Puyallup 
mine, near Hollis, on Prince of Wales Island, have developed a well-defined and 
rich, though narrow, vein of free-milling ore. The ore has been treated on the prop- 
erty with a 5-stamp mill. Considerable development work was done on a num- 
ber of other claims in the vicinity of Hollis, notably on the Crackerjack, the Flora 
and Nellie, the Dewdrop, and the Rose, but none of these have reached a commer- 
cially productive stage. Work has continued on the Valparaiso, near Dolomi. Devel- 
opment work was also done on the auriferous lode deposits of the eastern side of Dall 
Island. 

During 1905 the most important advances in the mining industry in the Ketchi- 
kan district was in the exploitation of the copper deposits, which usually carry 
some gold. The ores are chalcopyrite and cupriferous pyrite, accompanied by 
magnetite, pyrrhotite, and other minerals. There was considerable mining of the 
copper deposits of the Kasaan Peninsula and of Niblack Anchorage, on the east side 
of Prince of Wales Island, and of those on Hetta Inlet on the west side of Prince 
of Wales Island. Most of the ores were shipped to Tacoma, but two smelters were 
put in blast on Prince of Wales Island about the end of 1905. 

Wrangell district.—There was no gold produced in the Wrangell district during 
1905 and but little prospecting. Some developments were made on copper proper- 
ties on Duncan canal, but no shipments were made. The promising deposits of 
galena found on the mainland east of Wrangell in 1904 appear to have received little 
attention in 1905. 

Juneau district. —The Treadwell group of mines, on Douglas Island, with its mills, 
aggregating 880 stamps, continues to be the most important enterprise of the Juneau 
district, as well as of the entire Territory. A depth of 1,200 feet has now been reached . 
in the workings of this group, and there is no evidence of a decrease in size of the 
ore body, while in fact the output is increasing each year. The product of this group 
in 1905 was valued at $3,024,394. In Gold Creek basin the Ebner mine, with 15 
stamps, and the Alaska-Juneau, with 30 stamps, were operated in 1905. The Alaska 
Perseverance Company continued its extensive developments on a property lying 
adjacent to the Alaska-Juneau, and has begun the installation of a 300-stamp mill. 
A small ledge of rich ore was developed at the head of Gold Creek under the name 
of Bull Consolidated Group. Some work was done on the Humboldt, the Hallam, 
and the Boston properties. The Jualpa Mining Company did some work on the 
Last Chance placer mine and the Silver Bow Hydraulic Mines Company operated 
the Nowell placer mine in Silver Bow basin. The Sheep Creek mine, south of 
Juneau, was operated during the first half of 1905. 

Prospecting has continued on Admiralty Island, but no considerable progress at 
mine development was made. None of the mines at Port Snettisham, Sumdum Bav, 


- 
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or Windham Bay had any production in 1905, but some promising ore bodies were 
opened up. 

A hydraulic elevator was installed on Windfall Creek, north of Juneau, and was 
operated for a part of the season. The Eagle River Mining Company operated its 
Vetamp mill and continued development work on a very promising ore body. 
Considerable development work was done on several properties on the Yankee basin. 

Excepting the Jualin mine, none of the mines at Berners Bay were operated in 
1905. Had not these properties been involved in a legal tangle they would already 
have been large producers. The Jualin mine, with its 10-stamp mill, was a steady 
producer throughout the year and added considerably to the gold output. 

Skagway district. —No commercial ore bodies have been developed in the Skagway 
district, but the placers of the Porcupine region have been producers, though they 
were not in operation during 1905. Most of the gold has been taken from Porcu- 
pine and McKinley creeks, but some work has also been done on Nugget Creek 
and Salmon River. The steep-walled character of the valley and the occasional 
floods have made some of these creeks expensive to work. It will probably require 
a company strong enough to control a large group of claims to operate in this 
district. Some important lode discoveries are reported from this region. 


COASTAL REGION FROM CROSS SOUND TO ALASKA PENINSULA. 


The beach placers between Lituya and Controller bays continue to be worked 
every year by individual prospectors, but the value of the annual output is probably 
lees than $50,000. Two copper mines—the Bonanza and Gladhaugh—were in opera- 
tion on Prince William Sound in 1905, and much prospecting was done on other 
properties. The ores are chiefly chalcopyrite, with which is associated pyrrhotite, 
iron pyrite, and marcasite. The ores often carry values of $1 to $5 in gold and small 
quantities of silver. Shipments are chiefly to Tacoma smelters. 

Some promising quartz veins have been found on Uyak Bay, Kodiak Island. A 
mine with a 5-stamp mill was operated in 1905. The Apollo Consolidated mine, on 
Unga Island, long a large producer, was not operated in 1905. Beach placers on 
Kodiak, Popof, and other islands are worked in a crude way every year. The value 
of the entire output of this form of mining in 1905 is not believed to exceed $10,000. 


COPPER RIVER BASIN. 


The placers at the head of the Chitina and in the Chistochina district continue to 
be worked, in spite of the excessive cost of transportation. With the construction of 
a railway from Prince William Sound, for which the plans have been made, the 
placers of this province will undoubtedly develop more rapidly. The value of their 
annual output for 1905 is estimated to be about $300,000. Considerable prospecting 
was done in 1905 on the deposits of the Chitina copper belt, but their more syste- 
matic exploitation must await the completion of a railway from the coast. Several 
companies are in the field, which plan to build railways from Pacific tide water into 
the Copper River basin. 


COOK INLET REGION, 


Gold mining in this field is practically contined to the placers of the Sunrise dis- 
trict, at the northern end of the Kenai Peninsula. Some interest has been excited 
by the reported discovery of auriferous and cupriferous lodes at a number of differ- 
ent localities. These, being undeveloped, are not known to carry cominercial values. 
The continuation of the construction of the Alaska Central Railway from Resurrec- 
tion Bay to Turnagain Arm has encouraged the development of the mining interests. 

The Kenai placers have been gold producers for about twelve vears and the value of 
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the annual output is probably now about $200,000. A large dredge was completed 
for use in this district in 1905 and several new hydraulic plants were also installed. 

Some placer mining is done on Willow Creek, an eastern tributary of the Sushitna, 
and important discoveries of placer gold are reported to have been made in 1905 on 
Peters Creek, tributary to the Kahiltna, which flows into the Yentna, a westerly 
tributary of the Sushitna. 


SEWARD PENINSULA. 


The value of the estimated output of gold of the Seward Peninsula is $4,800,000, of 
which probably half was taken from the Nome region proper. This gold is all from 
placers, with the exception of the production of the Hurrah Quartz mine, near Solo- 
mon, at which 20 stamps were in operation throughout the year. The output of the 
peninsula was about $600,000 greater in 1905 than in 1904, and there was much 
activity in the construction of ditches and in the installation of mining machinery. 
Winter mining operations are very much on the increase, and probably 20 per cent 
of the production is taken out of the deep gravels during the winter months. An 
ald beach line near Nome, which has been traced for over 8 miles, has been a large 
producer. The richest claims worked during the year are those on Little Creek, 
about 7 miles from Nome, where over $1,000,000 worth of gold was taken out of four 
claims. The Little Creek claims and the old beach deposits all lie in the so-called 
tundra belt. Their discovery has led to much activity in prospecting the gravels 
which underlie the tundra. It is now evident that tbe largest gold reserves of the 
peninsula lie in these gravel plain placers. 

The introduction of dredges for gold recovery is an important step in the advance- 
ment of mining methods. In 1905 some dredges were successfully used in both the 
Nome and the Solomon regions. Where frozen gravels are encountered a dredge can 
be successfully employed only by first exposing a surface or face of the deposit, 
which then thaws rapidly by artificial thawing, as has been done in the Klondike. 

During the summer of 1905 not less than 13 ditches were completed or under con- 
struction, with capacities varying from 1,200 to 2,000 miner’s inches of water. The 
largest completed ditch is the Miocene, which, with feeders, has a total length of 50 
miles. When the work of construction already inaugurated is completed there will 
be between 300 and 350 miles of ditch on the peninsula. Many of them, however, 
were built without any adequate knowledge of the water supply and will be almost 
worthless. 

Nome region.—1n the Nome region proper the Miocene Ditch Company, the 
Pioneer Company, and the Wild Goose Company were the largest operators; but 
many other companies were engaged in development work of various kinds. Two 
steam scrapers were installed on the beach near Nome. The beach sands, though 
they have mostly been worked over with rockers, still contain considerable gold, and 
the problem of economic handling of these deposits has not been easy to solve. It 
is necessary that the equipment should be readily moved from one point to another, 
for the gold-bearing sands are usually not over 3 to 6 feet deep. 

Tron Creek and Cripple River regions.—In the Iron Creek region and in the Cripple 
River region some mining was done, but most of the activities were directed toward 
ditch building. 

Solomon region.— The Solomon region was developed by the construction of ditches 
and also by the introduction of dredges and steam shovels. Of special interest is the 
installation of a pumping plant to raise water for hydraulic mining. The Hurrah 
Quartz mine is being steadily developed, some new machinery being installed 
during 1905. 

Council region.— The Wild Goose Company continues to be the largest operator in 
the Council region. This company has been very successful in the use of hydraulic 
elevators. Here, too, a pumping plant is being installed for furnishing water for 
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hydraulic mining. A dredge was operated during 1905 near the mouth of Ophir 
Creek. Though most of the gold production of the Council region is taken from 
Ophir Creek, yet mining was aleo done on Warm, Goldbottom, Elkhorn, and Camp 
creeks. Daniels Creek continues to be a good producer, and with the lengtheniny 
of the Topkok Ditch, its output will undoubtedly be increased. 

Teller regqion.—In the Teller region mining in 1905 was almost entirely confined to 
Gold Run and Bering creeks. Mining activities in the Kougarok were largely con- 
fined to ditch building, but there was nevertheless a considerable gold output. 

Fairharen region.—In the Fairhaven district, embracing the northeastern part of 
the peninsula, the most important discovery was the rich bench gravels of Candle 
Creek. Considerable mining was also done in the Inmachuk basin. The total out- 
put of the district for 1905 is estimated to have been between $250,000 and $300,000, 
of which about two-thirds was taken out of the winter dumps. About 50 claims 
were worked during the winter and 15 during the summer months. Two hundred 
men were engaged in mining during the winter and 100 during the summer months, 
while about 100 were prospecting. 


KOBUK BASIN. 


— 


A little gold mining has been carried on for several years in this northern field, 
and claims have been worked on Dahl and Shunguak creeks, tributaries to the 
Kobuk. The estimated value of the production for 1905 is $5,000, and about 30 men 
were engaged in prospecting and mining. 


YUKON BASIN. 


In 1905 the Yukon basin rose to first importance as a gold producer, with an out- 
put valued at $6,900,000, compared with an output in 1904 valued at $1,300,000. 
This increase is to be credited entirely to the Fairbanks district. 

Fairbanks distrid.—The gold-producing creeks of the Fairbanks district lie, with 
an area including about 300 square miles, chiefly within the Tanana basin, and are 
all not over 25 miles from Fairbanks, a town of 2,500 to 3,000 inhabitants. A railway 
about 26 mile: in length now connects some of the more important creeks with navi- 
gable waters on the Tanana. 

The pay streak @ varies from 1 to 12 feet in thickness, and carries from $2.75 to 
€10 to the yard. An overburden of gravel from 10 to 60 feet thick is covered by a 
layer of muck, which in some places reaches 70 feet in thickness, but is usually not 
more than a few feet thick. On account of the depth of the gravels open-cut mining 
is relatively little used. The alluvium is usually frozen, and drifting with steam 
points is the moet commonly employed mining method. Mining is done in winter, 
the accumulated dumps being washed out in the summer. Fairbanks Creek is the 
second largest producer, its output in 1905 exceeding $1,000,000. The pay streak on 
the creek averages 5} feet in thickness and ranges from 4 to 200 feet in width. Con- 
siderable mining was done in 1905 on Pedro, Gilmore, Goldstream, Dome, and Esther 
creeks, but the output was small compared with that of Fairbanks Creek. Cleary 
Creek is by far the greatest producer, its output for 1905 being estimated to have 
a value of about $4,500,000. The average value of the pay streak appears to be about 
$10 to the cubic yard, with a thickness of about 5 feet. 

Considerable prospecting was done in the region lying 20 to 40 miles southeast of 
Fairbanks. Promising deposits were found in the Salcha basin and on Tenderfoot 
Creek, but littleactual mining wasaccomplished. Worthy of notealso is the reported 
discovery of rich placers in the headwater region of the Kantishna River, a southerly 


« In considering the gold tenor and the dimensions of pay streaks, it must be remembered that these 
are variants with the cost of mining. Under existing conditions in the Fairbanks district. probably 
no deep gravels can be mined whose tenor is less than 82.50 to the cubic yard. A reduction in 
cost is being gradually effected, and this will make it possible to exploit wider pay streaks that uver- 
&zc less to the cubic yard. 
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tributary of the Tanana. Placers are also reported to have been found in the hasin 
of the Delta River, which joins the Tanana from the south, 200 miles above Fairbanks. 

Rampart district.—A triangular area lying west of Fairbanks and included between 
the Yukon and the Tanana valleys is usually called the Rampart district. Several 
small hydraulic plants were installed and some ditches dug in this field during 1905. 
New discoveries of placers were made on Pioneer Creek, both in the stream bed and on 
the benches. Promising prospects were also found on Deadwood and Eureka creeks. 
Probably the most important fact brought out in this work is that the benches of 
this region carry commercial placers. The output of the district is estimated at about 
$200,000, about one-third of which was taken out during the winter months. 

Birch Creek district.—Under the name Birch Creek district is embraced a gold- 
producing area lying about 25 miles from the Yukon and chiefly tributary to a creek 
of the same name. The output is estimated to have been about $300,000, mostly 
taken from the placers of Deadwood, Mastodon, and Eagle creeks. Noteworthy is 
the discovery of gold on a bench of Mastodon Creek and in the floor of Switch Creek. 

Fortymile district.—The Fortymile district, embracing an ill-defined gold-bearing 
area lying adjacent to the international boundary and chiefly drained by Forytmile 
Creek, is estimated to have produced $215,000 in gold during 1905, or about the same 
as in 1904. Wade, Chicken, and Lost Chicken creeks were the chief producers; but 
there was also some mining on Mosquito Fork, Buckskin, Montana, North Fork, 
South Fork, and American creeks. In the same general region Woodchopper and 
Fourth of July creeks continued to be small producers. 

Koyukuk distric.—The Koyukuk district lies north of the Arctic Circle and is 
drained by the Koyukuk River. Though its placers are rich, the isolation of the 
district has prevented its rapid development. It is reported that in the summer of 
1905 about 130 men were working on 28 claims in this district and that the output 
was about $200,000. 


ARIZONA. 
By V. C. HErKrs. 
PRODUCTION. 


The metal production in the Territory of Arizona for 1905, as reported by 134 pro- 
ducers, including 12 placers, totaled $40,252,793. Of this total the gold yield was 
135,412 fine ounces, valued at $2,799,214, and the silver 2,605,712 fine ounces, which 
at the average commercial price, gave a value to the product of $1,573,850, or a total 
value for the precious metals of $4,373,064. This is $430,771 less than the value of 
the 1904 production, and the loss is attributed entirely to the gold decrease, which 
was due to the fact that for technical reasons certain mines were worked only a por- 
tion of the year. The silver product increased through the renewed operations of 
the Commonwealth mine in the Turquoise district of Cochise County. 

During 1905 the tonnage of ore mined, milled, and smelted amounted to 2,678,059 
short tons, averaging per ton $15.01 for the gold, silver, copper, lead, and other metals. 
A comparison of these figures with the corresponding ones for 1904 shows that the 
value of the total metal output increased $10,434,498. The ore tonnage increased 
372,121 short tons, and the total value per ton increased from $12.93 in 1904 to $15.01 
in 1905, or $2.08 per ton, due largely to the copper content of the ores. In 1905 the 
ore averaged in gold $1.03 and in silver 59 cents, an average total value for both 
metals of $1.62 per ton; and in 1904 the average value of the ore was $1.51 in gold 
and 57 cents in silver, or an average total value for both metals of $2.08 per ton, a 
decrease in 1905 for gold of 48 cents per ton and an increase for silver of 2 cents 
per ton. The increases and decreases in the metal output of the territory for 1906 
aro as follows: Gold decreased 32,862 fine ounces and $079,318 in value; silver 
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increased 290,772 hne ounces and $248,547 in value; copper increased 28,937,685 pounds 
and $10,698,183 in value; lead increased 3,160,943 pounds and $154,349 in value; other 
metals. which include zinc and iron, increased in production and $12,737 in value. 

The statement of production for 1904 and 1905 figured at each year’s average com- 
mercial price is as follows: 


Production of gold, silver, and associated metala in Arizona in 1904 and 1906. 


1 1 
| Increase (+) or de- 
l 1904. | 1905. crease (—). 
Metal mri IN | CE EDI M CECI 
Quantity. | Value. | Quantity. | Value. Quantity. Value. 
Gold ........ tine ounces.. 108, 274 | $3, 478, 532 | 135, 412 $2,799, 214 | - 32,862 |— $679,318 
Silver.............. do.... 2, 314, 940 | 1, 325, 303 2, 605, 712 1,573,850 | + 290,772 (+ 248, 547 
Copper .........pounds.. 19,481,044 | 24, 935, 131 | 228, 418, 679 | 35,633,314 | +28, 937,635 |+10, 698, 183 
Lesud 22 eS do.... 1,779, 967 77,874 + 4,940,910 232,223 | + 3,160,943 |+ 154, 349 
Other metals............. ............. 1,450: ias 14,192 1:35 ess + 12, 737 
Total value ........ FEE 29,818,295 ....... ..| 40,252, 798 |.............. +10, 434, 498 
l 
Production of ore in Arizona in 1904 and 1905. 
1904. 1905. Increase. 
{ Value Value Value 
Short tons. per ton. Short tons. per ton. Short tons. per ton. 
Ore ottput..... eee Re 2, 305, 938 $12. 93 | 2, 678, 059 | $15. 01 372, 121 $2. 08 


l 


GOLD. 


The total gold production for the Territory amounted to 135,412 ounces, valued at 
$2,799,214, in 1905, as against 168,274 ounces, valued at $3,478,532, in 1904, a decrease 
of 32,862 ounces in quantity and of $679,318 in value. The greater part of the year’s 
supply came from Yavapai County, with Mohave, Cochise, and Yuma counties fol- 
lowing in the order of their yield. Increases in gold are recorded for all counties in 
the Territory except Mohave, Yavapai, and Yuma The decrease of gold in these 
counties is partly accounted for through mining companies restricting the ore output, 
awaiting the blowing in of the new custom smelter at Humboldt, in Yavapai County. 
The reports also «how that certain mines producing siliceous ores, receiving treat- 
ment by the amalgamation and the cvanide process, reported a number of tons less 
than they did in 1904. In 1905 the principal part of the gold came from siliceous 
ores, but nevertheless, this class of ore suffered a decrease of 39,639 ounces, as did 
the lead ores, which decreased 3,415 ounces. Increases are recorded in placers to 
the extent of 1,249 fine ounces; copper ore, 8,128 fine ounces; copper-lead ore, 98 fine 
ounces, and lead-zine ore, 717 fine ounces. These differences in the kinds of ore will 
be found in the table which follows. 

NoTE.—In the following tablesof this report the basis of calculation of values for the various metals 


in 1:46 is as follows: Gold, 829.871834 per fine ounce; silver, 60.4 cents per fine ounce; copper, 15.6 
cents per pound, lead, 4.7 cents per pound; zinc, 5.9 cents per pound; platinum, $17 per crude ounce, 
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Source of gold production in Arizona hy kinds of ore in 1905 by counties. 


(Fine ounces.] 


Mixed ores. 


County. Pincers, e Copper | Led | Tre] Total 
| ' lead ore. | ore. 

A usd pet 4,617 ` 9,690 A A ok Seo ates 20, 820 
Coconino and Maricopa..... 34 MOON AAA A! iO 
Gili ciue End besos die da SNO. A | EE ' 0 9,467 
Grahā m cascera eee ia 3 d 190.5 onis l Ms 2,236 
Mohave .............. eese a 25,725 , saa |... 2... | i| AMEN 26, 272 
d DR 677 | 100 | 50 Ds ee ce cite tebe E bl 829 
A 26 516 O AA ORIÓN 694 
Santa Cruz .......seees e esee 35 23 rer | hcic oum. | 67 
Yavapai ........2..0.00-0000- |  L287' 21,650 40,884) 2,755 | ECN 717 | 67,293 
pol PR MEE ER T | 40 13,834 leia tosca ose Bence | 13, 894 

Total ......0.ecee-eeee- © ROGE: 067,572. 55,668) 9,270 | 121 ' 717, 135,412 

i | | 


Comparison of these totals for 1905 with the gold output for 1904 is as follows: 


Production of gold iu Arizona in 1904 and 1905 by kinds of ore. 
(Fine ouncés.] 


| | | Mixed ores, 
| Siliceous; Copper | Lead |— — ——- — — ——-. 
TERR | Pacers: | ore. ore. ore. Copper- — Lead-zinc Total. 
lead ore. | ore. 
uod Sak = 5 [|] -——[e—---—-—--—-———— E 

| 
A d i $15 | 107,211 47,540 | 12, 685 LE 168, 274 
jp -——  —Á— — | 2, 064 67,572 95,068 | 9,270 121 : 717 135, 412 

SILVER. 


The silver vield amounted to 2,605,712 ounces, valued at $1,573,850, in 1905, as 
against 2,314,940 ounces, valued at $1,325,303, in 1904, an increase of 290,772 ounces in 
quantity and of $248,547 in value. The increase was greatest in Cochise County, due 
to the increased output of the Tombstone mines. In Gila County the increase came 
from ores treated by the Old Dominion Copper Company. Santa Cruz County records 
an increase through the opening of the Mowry mines in the Patagonia district. Sil- 
ver increased in all kinds of ore, as is shown in the table following: 


Source of silver production in Arizona by kinds of ore in 1905, by counties. 
| Fine ounces. } 


Mixed ores. 


County. Placers pao Copper ore.| Lead ore. Copper: and: Copper eng! Total. 
zine ore. ore. 

Cochise. ......... essen ener 308,104 | — 610,478 | 526,712 240 7,778 ' 1,453,312 
Coconino and Maricopa. 4 SH ois eg A |G hiss Gone ale eatin sca reus | 49 
CU RC TE | RT vL AME S RETE A RIPE: 84, 982 
A PA 5,024 47, 167 ee 5, 000 57,191 
Mohave ................. | "oe 64,198 |............ INE (500 eee ee ' 800 73, 536 
e ccs uices 140 60| — 4093, 970 |... eee 7,500] 49,363 
Pinal....... Dawes ES ELS | 8 3, 160 6, 686 AIO in Seas a aerate chal caeca ces o gt 13, 849 
Santa Cruz ,... usce sili eos LAMA 19,200 boxe sscdeseues 60, 390 74,990 
Yavapal................. 156 37,189 707, 898 AAA 6,684 ` 786,707 
Yuma ............eesse 3| 5,930 |............ CIT AAC toner | 11,788 

Total..............| 806 | 441,952 | 1,480,782 | 594,930 240 88,152 | 2,005,712 


—— a —Á— -— C en —— — = ——— A MÀ — € = 
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Comparison of these totals for 1905 with the silver output for 1904 is as follows: 
Production of silver in Arizona in 1904 and 1905, by kinds of ore. 


[Fine ounces, ] 


| Mixed ores, | 


. eno Siliceons . o a a 
Yenr. Placers n. ODDE ore. Lead orc * Copper-zine | Copper-lead Total. 
' ore. i ore. 
EEEE eee S P : UN i i eue = 
= — | | | 
e A DE 283,878 — 1,463,431 , 506,331 ............. | 1,300 | 2,314, 940 


EA Eois ie ree 306 | 441,952 | 1, 480, 732 | 594,330 | 240 | $8, 152 | 2, 605, 712 


COPPER. 


The rise in the price of copper has encouraged prospecting and the opening up of 
low-grade mines in Arizona. During 1905 the price rose from 143 cents to 19 cents, 
the average being 15.6 cents per pound. The output of copper for the Territory 
increased from 199,481,044 pounds, valued at $24,935,131 in 1904, to 228,418,679 
pounds, valued at $35,633,314 in 1905, an increase of 28,937,635 pounds in quantity 
and of $10,698,183 in value. 

The greatest production within the Territory was around Bisbee, in the Warren 
mining district, of Cochise County. The copper output of Cochise County increased 
from 24,850,611 pounds, valued at $11,356,326, in 1904, to 108,498,440 pounds, valued 
at $16,925,757 in 1905, an increase of 17,647,829 pounds in quantity and of $5,569,431 in 
value. At Bisbee are located the largest producers, the Copper Queen Consolidated, 
the Calumet and Arizona, and other large mines developing into producers. 

Comprising the districts of Greenlee and Copper Mountain, or Clifton and Morenci 
camps, which are principally responsible for its output during the year, Graham 
County ranks second in the list of copper producers. The output, however, suffered 
for the reason that the largest producer, the Arizona Copper Company, was com- 
pelled to close down twenty days during the spring freshets, and the Shannon 
Copper Company was idle about twenty-five days. The output decreased in quantity 
from 59,537,295 pounds, valued at $7,442,162, in 1904, to 53,939,212 pounds, valued 
at $8,414,517, a decrease in quantity of 5,598,083 pounds, but an increase of $972,355 
in value, due to the higher market price for the metal. 

Yavapai County ranks third in copper production, the credit for the greatest part 
of the output going to the United Verde mine, located at Jerome camp, in the Verde 
district. The production rose from 30,826,286 pounds, valued at $3,853,286, in 1904, 
to 34,279,734 pounds, valued at $5,347,638, in 1905, an increase of 3,453,448 pounds 
in quantity and of $1,494,352 in value. This production might possibly have been 
greater but for the accident at the United Verde mine toward the end of March. A 
disastrous explosion occurred, caused by water breaking into the old workings that 
have been on fire for the last six years. 

Holding fourth place in production is Gila County, with Globe Camp and district 
as the center of activity. The Old Dominion mine is responsible for the largest part 
of the output. The increase for the county is from 14,677,561 pounds, valued at 
$1,834.695, in 1904, to 24,991,794 pounds, valued at $3,898,720, in 1905, an increase in 
quantitv of 10,314,233 pounds and in value of $2,064,025. 

Pima County deserves credit for having doubled its output of copper, due largely 
to the production made by the Imperial Copper Company. Pinal County is making 
great strides, and increased its production more than threefold in 1905. 
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LEAD. 


The lead produced in Arizona shows an increase from 1,779,967 pounds, valued at 
$77,874, in 1904, to 4,940,910 pounds, valued at $232,223, in 1905, an increase of 
3,160,943 pounds in quantity and of $154,349 in value. This increase in output has 
been general in all the lead-producing counties except Pima. The Tombstone dis- 
trict, in Cochise County, contributed the greatest quantity of lead, which came from 
the properties of the Tombstone Consolidated Mines Company. The other counties 
in which large increases are recorded are Graham, Santa Cruz, Yavapai, and Mohave. 


ZINC. 


The zinc produced in the Territory in 1905 came from one property in Yavapai 
County. The yield is expected to be greater in this county during 1906, and the 
total product in the Territory is expected to be increased through production from 
properties in the Wallapai district of Mohave County. ° 


PROGRESS OF MINERAL INDUSTRY IN ARIZONA IN 1906. 


The prominent feature of progress in 1905 was the starting of a number of new 
independent smelting enterprises, with the additions made to the great smelters 
already established, which were necessary to keep pace with the steadily increasing 
volume of ore from the mines. Competition was very keen during the year, caused 
by several small plants in the Territory and New Mexico entering the field for cus- 
tom ores of lead and copper. The most important event in smelter building is the 
erection of the Arizona Smelter, at Humboldt, in Yavapai County. This lead and 
copper plant will have a daily ore capacity of 800 tons, and is expected to start opera- 
tions about May, 1906. In the same county, at Mayer, was constructed a 250-ton 
copper smelter by the Treadwell Company; and a 125-ton reduction plant, using & 
volatization process, is being completed by the Rigby Mining and Reduction Company. 

In Graham County, at Morenci and Clifton, the Detroit Copper Company, and 
notably theArizona Copper Company and Shannon Copper Company, added extensive 
improvements to their reduction works. In Cochise County the Benson Copper 
Smelter, owned by the Southwestern Smelting and Refining Company, was idle; at 
Naco, the Mitchell Smelting Company has arranged for ground on which to 
build a copper plant; the Copper Queen Company, at Douglas, added 2 furnaces 
to their plant, and the Calumet and Arizona, located at the same place, com- 
pleted additions which increased the capacity of the smelting plant In Yuma 
County the Valenzuella Copper Company commenced the construction of a 
small smelter upon its properties in the River Range. At the town of Yuma an 
ore-sampling works is being erected by the newly organized Arizona Sampling 
and Smelting Company. In Pima County a concentrating mill and furnace, with 
initial capacity of 300 tons a day, will be built by the Imperial Copper Com- 
pany, at Silver Bell. In Pinal County the Florence Smelting and Mining Com- 
pany and the Kelvin Reduction Company, in the Mineral Hill district, near 
Kelvin, are preparing to reduce ores, the former company expecting to erect a 
copper smelter of 50 tons daily capacity. At Christmas (in Gila County), 10 
miles from Winkelman, the terminus of the Phoenix and Eastern Railroad, the Sad- 
dle Mountain Mining Company erected a copper smelter of 150 tons daily capacity. 
The ore is self-fluxing, and for this reason the plant has been capable of handling 
upward of 200 tons daily. At Helvetia, in Pima County, the Helvetia Copper Com- 
pany expected to blow in the latter part of the year a 200-ton copper smelter. The 
Mowry Mines Company, in the Patagonia district, of Santa Cruz County, started up 
a lead smelter of 100 tons daily capacity, operating on lead ores mined entirely from 
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its own preperties. Mohave County mines were benefited by the erection of a lead 
smelter at Needles, Cal., by the Arizona and Mexican Mining and Smelting Com- 
pany, operating its own lead mines at Stockton, in Mohave County, and buying cus- 
tom ore. Diamond drill operations have been successful in revealing bodies of ore, 
notably at Bisbee, on the property of the Pittsburg and Duluth. In Yavapai County 
3 drills were working at Jerome, and preparations were made for similar work by 
the American Development Company, near Mayer. 

Arizona has 13 counties. From 11 of these counties mine operators reported pro- 
duction of metals in 1905. Records show 211 mining districts in the Territory. 
Fifty-eight of these districts have a production credited to them for 1905. 

In the following section a brief review is given of each of the productive counties. 


Production of gold, silver, copper, lead, and other metals in Arizona in 1905, by counties. 


] Gold. Silver. Copper. 

County. A AAA VASO EE GN IC MEE HE ICM EE ee AAA ee ee 

Quantity. | Value. Quantity. Value. | Quantity. Value. 

Fine ounces. Fine ounces. Pounda. 
Cochise ................... .l 20,820 | $430,388 | 1,453,312 | $877,800 108, 498, 440 ' $16,925, 757 
Coconino and Maricopa....| 840 17, 634 19 | BO! vende aba wade ee 
GE. ross eo he die 2,467 50, 997 84, 982 51,329 24,991,794; 3,898,720 
Graham.................... | 2, 286 46, 222 57, 191 34,543 53,939,212! 8, 414,517 
Mobave.................... 26,272 543, 090 73,536 44, 416 30, 399 4, 742 
Pima....................... 829 17,137 49, 363 29, 815 5, 954, 770 928, 944 
Pinal MTS 694 14, 346 13, 849 8, 365 714,980 | 111,537 * 

Santa Cruz.............. a 67 | 1, 385 74,990 45, 294 9,000 | 1, 404 
Yavapai ................... 67,293 1,391,070 786, 707 475,171 — 34,279,734 | 5,347,688 
Yoma cce bou as 18,894, 287, 215 11,733 7,087 350 55 
Total ........ TS 185,412 | 2,799,214 | 2,605,712 | 1,573,850 ' 228,418,679 | 35,633,314 

County. € beni x n 2 Ioni 

Quantity. | Value. emm Tene 

Pounds. | 

A eed tees! ! 2,677,980 | $125,865 |.......... ! $18,359, 810 
Coconino and Maricopa........................eseeeeeses AS, AA fer | 17,394 
A | SEEN RENS | MM 4, 001, 046 
A oan res saan a Li pei 800,000 | 37,600 |.......... 8, 582, 882 
MODAVE: ¿2 A is ole on ais 112, 266 0,211. asoscsceses 997, 524 
ule! A eae leas ott woe OO CON kk 50,388; 2,868 .......... | 978, 264 
Pincel cae obs | 8, 500 ` 165, $1,771' 136,184 
Santa CEDE ass oe dais HM 338,840 ' 15,925 |.......... l 64, 008 
STER DERE ti E dea 697,806 , 32,797 | 12,421 ' 7,259,097 
Yuma..........- cR SR PHP ie eects erst la 260,130 | 12,226 |.......... 806,583 
A ee Le Erud | 4,940, 910 | 232, 223 | 14,192 , 40,252,793 


a Iron and zinc. 
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The following table is prepared for the purpose of showing the increase and 
decrease in 1905 of the metals produced, by quantity and value, as compared with the 
production in 1904: 


Increase (--) and decrease (| -) in production of metals in Arizona in 1905 as compared with 
1904, by counties. 


Gold. 


| Silver. Copper. 
County. = ; 5 E NN A SE , ran EE ; Era eae 
Quantity. Value. Quantity. Value. Quantity. Value, 
EDEN ASN SS ey ie DC A eee T EDEN DAR. Bis 
Fine 
| OUNCES, Fine ounces, Pounds. 
Chochise...........2002205. + 1,981 | +$40,951 +300, 846 +9218, 013 | . 17,647,829 | +85, 569, 431 
Coconino and Maricopa....| + 041 | + 13,250! — 1,731 — 990 — 333,74 — 41,719 
a ERR + 2,301 | + 47,566 | + 75,311 + 45,793 | (10,314,233 | + 2,064,025 
A sese. + "19| + 3893 + 13,228 |! + 9,374! — 5,598,083 | + 972,355 
Moa Voices — 1,003} -- 20,734! — 13,246: — 5,867| +  28,919| + 4,557 
A ahs ties (5 B36 + 6,M6 | + 6,311 | + 5,168, + 2,915,551 | + 549,041 
PING) eee sks ois ecw: a [+ 482 + 9,963 + 9,367, + 579|+ 528,342 | + — 88,207 
Santa Cruz .......sesssssss (4001 + 1,985 + 69,725) + 42,280! — — 18000 | — 1,471 
Yavapai ............seeseee | —39,122 622,677 | 166,915 — 70,777 | + 3,453,448 | + 1,494,352 
Yuma cocos | — 7,564 | —156,38] — 2124 - 846 — R50! -- 95 
Toto | —32,8602: -679,315 | F280, 772 + 248,517 +28, 937,635 | +10, 698, 183 
Lead. 
County. p : DE | Total value. 
Quantity. | Value. "S 
Pounds. | 

A +1,878,068 | +990,869' — $%6 | $5,919,235 
Coconino and Maricopa... .... 20... cece eee ee eee cee eee Leones RAA. TEE — 29, 459 
A A A O | O TIRE NC + 2,157, 384 
O T TT + 800,000; + 37,600 '............ + 1,019, 722 
AGB poete aca et Re tree + 106,220 + 5,013 L........... — 1643 
gii RR T ue T ""—-————wr — 127,087 SIE E nal PORTA + 555,768 
Pile coe aros dad 4 166 | + 19 + 1,688" + 105,676 
Sania OUZ A te exte e a ol rg Oe + 300,985 | + 14,268 | m 5, + 55, 957 
S RXNEDII. ote cop unad ent aiexs O + 199,901 | + 11,014 411,080) + 822,992 
QUE eu eos ee ee bin Due Sens eats pr oA died. + 2,080! + 963 | POL AREE — 156,339 
Totalo vtec A A te th gas 43,100,943 154,349 | +12, 737 | 4-10, 434, 498 
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The following table shows the tons of ore sold ortreated, by counties; the number 
of deep mines selling or treating ore; the average total value per ton, and the average 
value per ton in gold and silver: 


Tons of ore sold or treated, number of deep mines producing, and tenor of ores, in 1904 
and 1905, by counties. 


Average value 


l Number of 
E E nemus DEDE. 
| | 
County: | THES | 
1905. | oroave(_—)| 1904. | 1905. | 1904. ' 1905. | 1904. | 1906. 
compa | 
a: 
! Short tone. | Short tons 
Cochise .........20-c2ceeeee: 950,765 | +268, 998 14 19 $18.11 | $19.31 | $1.53 | $1.38 
Coconino and Maricopa 2,740| + 1,287 3 2; 3225, 6.09 4.37 6. 09 
A EEE E E E 241,328 | +141, 227 | 11 10 ' 18,42: 16.58.08 .42 
Graham cocos 962,509 | — 5510 7 9. 7.93) 8.96 .07 . 08 
Mohave.......... eese 62,2| + 5,192 18 21; 12.92 | 11.84; 1291] 11.14 
n NOR RR 37,186 | + 35,318 7 9! 22.62! 25.99 | 13.89 -86 
a ecce 11,965 | + 11,000 5 1o | 31.61 | 11.34 7.20| 1.85 
Santa Cruz ooo 1,508 | + 1,047 s 3' 17.46 | 42.45, 6.54, 30.9 
Yavapai... o... 0000021000. 364,697 | -- 74,925 34 33 | 14.64 | 19.88 6.82) 5.04 
RL a 62,649 | — 6,518 7 x 6.69! 4.88) 659] 4.68 


TOUS ecc cute ice 2,678,069 | +372, 121 104 122 | 12.93 | 15,01 | 2.08! 1.62 


i 
The total tonnage and value of ore sold or treated in each county of Arizona during 


1905, the concentrates and the gold-silver bullion produced, and the quantity and 
value of old tailings treated are shown in the following table: 


Tonnage and value of ore, concentrates and. bullion produced, and old tailings treated in 
Arizona in 1905. * 


pe a eet OE A l a Ey EES uim Ej Sate + = — e —————————.4 
EE in a. 
»ounty. x 
i Quanti Value Quanti- Pane Y Quanti- Value. | Quanti- ree 
ty. ty. value. ty. | ty. value. 
Short Short Fine Short 
tons. tona. ounces. tons. 
Cochise ......... 950,765 $18,359,810 12,914, $7,489 4, 065 $5,282 | 69,980 | $143,167 
Coconino and | y 
Maricopa ..... 2,740 . TA AS 851 16, 865 140 644 
Gila............. 241,828 | 4,001,046 | — 7,764 3, 182 36 A A 
Graham......... 952.509 | 8,532,882 | 136,345 | 70,608 |.......... AN CI AA 
Mohave........- 52,712 597,525 264 | 14,422! 39,373, 520,723 4,000 16, 000 
Pima.. o... 37,186 | — 994,184 |... eee 160 | A seus 
Pinal ........... 11,965 , — 185,645 33| 10,063 | 32 (€ 
santa Cruz ..... | 1, 508 64,008 A A sce eaae eS set bets cs DE PED 
Yavapai......... 364,697 7. 232, 398 8,952 | 351,881 | 38,008 518,69? , 42,793 | 158, 128 
Yoma... oa... 62,649 305,751 52. 1,280 | 20,5579 287,482 ee 
Total...... 2, 678,059 | 40,209,941 — 166,824 | 458, 915 | 103,142 | 1,332,809 ; 116,913 | 317, 959 


| 


The table following gives the number of mines classified according to their chief 
product in 1905, 
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Number of mines classified by chief product in Arizona in 1906, by counties. 


Nonpro- Minesre- Gold Deep mines. 
County. voe doo. 0l DÁ IN NCKNERT Pomp 
mines. | product. mines. | Gold. | Silver. Copper. Lead. | Zinc. | Total. 
Gobbi decade rid bres 71 AAA 1 | 5 | 10 Bl. o asses | LU 
Coconino and Maricopa. 49 4 2 l! A A 58 
PI ENA EA IA 37 | T MEE | 1 1| EN PP. | 47 
Gre DAM aoo de rx ERR 49 g xoiiesss | te eaten 2 | 6 1 | Mo | 58 
MGA ATM bagues 88 AA | 9 | D b assets AMET 109 
A EDIT 65 11 2 | D AA 6 ^u IA 76 
PRU AO 55 n 1 2 | 2 | A ARRE Nen 66 
Santa Cruz ............. 46 E reside A | FT hangs y EAS 19 
Pe ia 296 | 39 6 14 | 5| 8 5 1 335 
béo TIMIDI 35 7 1 3 E 1 E inei | 42 
QUE cedo Goin | 925 


PRODUCTION BY INDIVIDUAL COUNTIES. 
COCHISE COUNTY. 


The mining developments which have taken place within five vears have made 
this county the richest in the Territory in value of mineral production. Warren 
district is the principal source of the mineral wealth. The greatest ore tonnage is 
produced from the properties of the Copper Queen Consolidated and the Calumet and 
Arizona companies. The ore is reduced in the smelters belonging to these compa- 
nies, at Douglas, 28 miles from the mines. Though only four years old, this town ` 
now has a population of 8,000. 

In 1902, Phelps, Dodge & Co., controlling the Copper Queen and other interests 
in the county, became dissatisfied with the existing railway transportation, and built 
the El Paso and South western Railroad, connecting Bisbee directly with El Paso, Tex., 
240 milesaway. Another notable event during the early part of 1905 was the transfer 
to Phelps, Dodge & Co. of the El Paso and Northeastern Railroad and its allied 
properties. In acquiring this road the company has facilitated the operation of its 
copper mines and smelters in Arizona and Sonora, Mexico, as the road taps the 
Dawson coal fields of Colfax, N. Mex. "This enables the Phelps, Dodge Company to 
utilize these coal deposits more advantageously than heretofore, and to supply coal 
and coke to its own road and to nearly all the smelters of the Southwest. Its tracks 
begin at the coal fields and end at the mines and smelter. 

Developments and production were the greatest in the Tombstone, Turquoise, 
Cochise, and Bisbee or Warren districts. 

The smelter of the Southwestern Smelting and Refining Company, at Benson, was 
idle, and the erection of a smelter at Naco, by the Mitchell Smelting Company, was 
continuously talked of during the year, but did not materialize. 

This county leadsin the total value of its output for 1905. The ores sold or treated, 
amounted to 950,765 short tons, valued at $18,359,810, as against 686,767 short tons, 
valued at $12,440,572 in 1904. The increase is 263,998 short tons in quantity and 
$5,919,238 in value. The total average value per ton was $18.11 in 1904; the value 
was greater in 1905 by $1.20. _ 
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Production of gold, silver, and associated metals, in Cochise County, Ariz., in 1904 and 1905. 


i Increase (+) or de- 
1904. 1906. ae LS 


a eid vum S| | | | | —————————— 


Quantity. Value. Quantity. | Value. Quantity. Value. 


Gold........ fine ounces. .| 18, 839 $389, 437 20, 820 $430,888 | + 1,981 | + $40,951 


SS .n..oo00 do....| 1,152,466 | 659,787 | 1,453,312 | 877,800 | + 300,846 | + 218,013 
Copper.......... pounds..| 90,850,611 ; 11,356,326 | 108,498,440 | 16,925,757 | +17,647,829 | +5, 569, 481 
799,912 ! 34,996 | — 2,677,980 | 125,865 | + 1,878,068 | + 90,869 

| ^ NN A I = 26 

| 12,440,572 |.............. | 18, 359, 810 | SCENA +5, 919, 238 


Production of ore in Cochise County, Ariz., in 1905. 


| 1904. 1906. Increase. 


Value pe Value per Value per 
Short tons. tol. Short tons. ton: Short tons. ton. 


Ore QUIDUt. osse eee xA SOS Ede 686, 767 $18.11 950, 765 $19.31 263, 998 $1.20 


The source of the precious metals by different kinds of ore is given in the following 
table: 


Source of gold and silver in Cochise County, Ariz., 1904 and 1905, by kinds of ore. 


(Fine ounces. ] 


Copper- 
Metal. Year. | Placers. Siticeous| Copper Lead ore lead zine i Pre | Total. 
i : | ore. ; 
"NR | 1904 29! 1,658! 8,740 | 8,417 ................... | 18, 839 
1905 ode 4,617 ' 9,690 | 6,513 .......... NACE 20, 820 
TN eden 1904 |........- 72,982 | 586,504 | 492,890 |.......... eee 1, 152, 466 
1905 :.......L.. 308,104 ! 610,478 | 520,712 210 | 7,778 | 1,453,312 


Bushee or Warren district.—In addition to the operations of the large producers, sev- 
eral other concerns, notably the Saginaw Development Company, the Denn-Arizona 
Development Company, and the Shattuck-Arizona Copper Company, were prosecut- 
ing very gatisfactory developments. These companies practically cover all the ground 
in the Bisbee district that is now under active development. Another producer, the 
only one of its kind in the district, is the Easter Sunday, which has always shipped 
in a small way a siliceous gold ore used at the sinelters for converter lining. The 
present ores of the district are largely composed of copper minerals, chalcocite, and 
chalcopyrite, and come from the lower levels of the mines. 

At the Copper Queen properties improvements were made by the installation of 
several large engine blowers and a large air compressor. The old smelter plant of 
the company was cleaned up and immense quantities of flue dust were sent to the 
Douglas smelter, briquetted, and mixed with the furnace charge. From the mines 
the ore is elevated to the surface through 5 shafts, the Czar, Gardner, Holbrook, 

Lowell, and Spray. Two others in course of development are the Cuprite and the 
Sacramento. The main producing shaft is the Holbrook. It has 6 compartments 
and is 500 feet deep; the Lowell is 1,200 feet deep. The number of men employed 
at the mines on surface and underground is 2,500; the ore hoisted daily is from 1,500 
to 1,800 tons. Considering all the development work necessary, the ore output per 
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man per shift is about 3 tons, miners doing their own timbering. The miners’ wages 
are $3.50 per day. The lowest amount paid Mexicans is $1.50 per day. The Copper 
Queen &melter is equipped with 8 blast furnaces and 6 converters, capable of treating 
about 2,500 tons of mixed ore charge per day. The method of mixing ore and 
fluxes is by dumping into pits, four of which are 800 feet and one 1,000 feet long 
by 50 feet wide and 12 feet deep. These pits are between the lines of railroad, 
and as each class of material is unloaded from the cars it is leveled by great plows 
drawn by locomotives. Two steam shovels of the Thew make are in constant oper- 
ation, raising the ore to small dump cars, which are electrically hauled to the fur- 
nace-charging floor. The company buys some custom ores. About 1,200 men are 
employed in the smelter. 

The Calumet ‘and Arizona has 5 blast furnaces for copper ores. The capacity is 
&bout 1,600 tons per day. The product of the smelter is high-grade blister copper. 
This company burns petroleum in its smelter power plant. Water is obtained from 
artesian wells. This important discovery was made in the latter part of the year, 
when the company began boring near the smelter for artesian water, and encoun- 
tered a flow at a depth of 400 feet. An additional depth of 50 feet increased the flow 
materially, and a supply of 250 gallons per minute is now available. The Calumet and 
Arizona properties consist of the Calumet and Pittsburg Mining Company, the Lake 
Superior and Pittsburg Mining Company, the Pittsburg and Duluth Mining Company, 
and the Junction Mining Company. Since beginning operations in 1899 the Calumet 
and Arizona has sunk 6 vertical shafts to an average depth of 1,200 feet. Manv miles 
of drifting have been done, both in ore and in barren limestones. At the Calumet 
and Pittsburg, development has been going on slowly in the Brigys shaft because 
the water is so troublesome. This shaft of 4 compartments is about 1,100 feet deep. 
A second shaft, known as the Hoatson shaft, was started during the early part of 
the year on the Del Norte claim, about 3,000 feet from the Briggsshaft. The shaft 
was sunk 1,000 feet, partly in a very hard crystalline limestone. Records show that 
during the last three months of the year the shaft was sunk 157 feet, 120.5 feet, and 
162 feet, respectively. The Lake Superior and Pittsburg has been developed by 3 
shafts. The Cole shaft, formerly known as No. 2, cuts high-grade ore bodies at 1,100 
feet in the shaft. This mine has been producing since October, 1905. About 200 
tons of ore are hoisted daily. Through the Cole shaft will be handled the production 
of the adjacent property, the Pittsburg and Duluth. This property has been in 
course of development about three vears. On the Black Bear claim it has a 3-com- 
partment shaft 1,350 feet deep and connected with the Cole shaft by drifts 4,500 feet 
long. In a short time drifts from the 1,100-foot level of the Cole shaft will cut 
Pittsburg and Duluth ground, and at 100 feet deeper than the present workings. 
The Junction Mining Company carries on development through a 5-compartment 
shaft. Connection was secured with the Briggs shaft upon the 770-foot level, which 
meets the 910-foot level of the Calumet and Pittsburg. The Pittsburg and Duluth 
Company is the third largest producer of the group. All these mines are equipped 
with heavy plants for pumping and hoisting. The smelting for the group is all done 
at the works of the Calumet and Arizona, at Douglas. About 1,200 men are employed 
at the mine. 

California district. —This district, with Paradise camp as the center, is located in 
the Chiricahua Mountains tributary to Douglas and embraces a territory 4 miles in 
width by 18 miles in length. The average elevation is 5,500 feet. One property 
shipped from the district in 1905. From developments in hand the production in 
1906 will be worthy of mention. The operators of the Oregon group of claims made 
a small shipment of ore carrying silver, copper, and lead. Important developments 
are in progress 14 miles west of Paradise by the Chiricahua Development Company, 
which has sunk a 3-compartment shaft to a depth of 425 feet. Other properties 
being developed are 39 claims joining the Chiricahua group on the west and owned 
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by thé Manhattan Development Company. The Savage Copper Company has 
claims located near the New Mexico line, Rodeo being the nearest railroad point. 
À 60-ton matting furnace is being erected by the company for a reduction of the 
ores from this and other properties. 

Cochise district. —Johnson is the main camp of the district and is located 9 miles 
west of Cochise and 6 miles north of Dragoon, stations on the Southern Pacific Rail- 
road. The ores of this camp are of copper, with considerable carbonate ore of good 
grade near the surface and sulphides below the 100-foot depth. The deepest work- 
ings are on the claims operated by the Arizona Consolidated Mining Company, oper- 
ating from 2 incline shafts 275 and 307 feet deep. The Peabody mine, operated by 
the Dragoon Mining Company, is considered one of the best-developed mines in the 
district and is 325 feet deep. It was a producer in 1902 and 1903 and is likely to be 
on record in 1906. Developments were made on the Copper King claim and a small 
shipment sent to the smelters for test purposes. The Copper Chief claim is being 
developed bv the Arizona and Michigan Development Company and the Empire 
claims by the Empire Copper and Gold Mining Company. Water level has not 
been reached in any of the properties. In this district the tungsten minerals, wol- 
framite and hübnerite, occur in veins and in alluvium in the granite near Dragoon, 
and are washed and screened by means of rockers and dry washers from the sands 
during the wet seasons. This ground is patented and held mostly by the Primos 
Chemical Company. 

Teriston district. —The Gold Nugget Mining Company owns 21 mining claims about 
14 miles south of Bowie station, on the southern Pacific Railroad. The develop- 
ments consist in shafts, tunnels, and test pits aggregating 1,500 feet. A mill consist- 
ing of 5 stamps and 1 concentrator was operated up to August, when for lack of 
funds the property closed down. The mine during development work has been a 
producer for geveral years. 

Tombetone district. —This district is the center of an extensive area of mining activity. 
To the south is the Warren district, in which Bisbee is located; 16 miles east is the 
Turquoise district, with Pearce, Middlemarch, Black Diamond, and Gleeson camps, 
and 40 miles north is the Cochise district, or Johnson's Camp. Two railroads, the 
Southern Pacific and the El Paso and Southwestern Railway, have stations at Fair- 
bank, with which Tombstone is connected by a branch line of the El Paso Railway. 
The ores produced in the district are mostly oxidized in character and contain lead, 
with appreciable quantities of gold and silver, the latter making up the larger part 
of the total value. Another class of ore contains manganese in large quantities, car- 
rying some silver, and is sought after for flux by smelters. The Tombstone Con- 
aolidated Mines Company (Limited) has within the last few years secured title to a 
large number of valuable claims located on all the known fissure veins in the dis- 
trict, as well as all the important mines on anticlinal deposits. Since this acquisi- 
tion the company has been developing below the water level and has the shaft 
completed to a depth of 886 feet. This will be continued 114 feet farther, making 
the depth 1,000 feet, as soon as additional pumps are installed. Water has always 
been a great problem to deal with in these properties, and the pumping record at 
the present time is over 4,000,000 gallons daily. Regular shipments of from 2 to 3 
cars ot high-grade silver ore, containing considerable lead and good values in gold, 
have been made daily to the smelter, while the lower grade ore is blocked out for 
the mill now under construction. The railroad built to transport the ores from mine 
to inill is nearly completed and new lines are being run to connect other mines of 
the group. The mill will be of 125 tons daily capacity, arranged for the concentra- 
tion and cyanidation of the ores. lts equipment comprises 40 stamps, 8 Wilfley 
tablen, 4 Callow slime cones, and the necessary cyaniding tanks. A shipping 
product is to be made over the tables, and the sands will be treated in. percolation 
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tanks with cyanide solution. Other properties shipping were the Luck Sure, the 
Old Guard, and the Hershell mines, each operated by independent companies. 
Near Fairbank the Slimes Tailings Company commenced in October to operate by 
the cyanide process its lease on the Old Grand Central tailings. 

Turquoise district. —This district is located in part of the Dragoon range of moun- 
tains, about 50 miles long, running due north and south. Gleeson, Black Diamond, 
Middlemarch, and Pearce are the principal camps. At Pearce is located the prop- 
erty of the Commonwealth Mining and Milling Company. "The property, including 
the tailings dump, is leased to Swattling & Smith, who are employing 75 men in 
the mine, mill, and cyanide plant. The mill, equipped with 35 stamps, was oper- 
ated on ore from the mine, and the cyanide plant is working over old tailings. 
Silver predominates in the product shipped to the amount of 66 ounces to 1 
ounce of gold. The Copper Belle Mining Company ships from Gleeson low-grade 
copper sulphide ores to the Globe smelters, to be utilized to matte the siliceous 
oxidized ores. The mine is developed by an incline shaft 335 feet deep. The com- 
pany owns 2 smelting plants of 35 and 300 tons respective capacity. The Dragoon 
Mining and Smelting Company began shipping ore to the smelters in October. The 
mine is developed by an incline shaft 465 feet deep. The ore carries silver, copper, 
and lead. The Leadville group, operated by the Leadville Mining Company, is 
developing by a vertical shaft 300 feet deep, and has made a small shipment of ore 
carrying copper. At Black Diamond camp the Black Diamond Copper Company is 
ready to renew operations, as the company is said to be free from all litigation. 
There is a 20-ton copper smelter on the property. Between 20 and 30 men were at 
work at the close of the year. 


GILA COUNTY. 


The mining industry of this county is principally confined to the Globe district and 
camp, which has a population of about 6,500 people and is a terminus of a branch 
line of the Southern Pacific Railway Company. Its ores are shipped to El Paso, 
Douglas, and Mexico. In total value of its mineral production, this county ranks 
fourth in the Territory for the year 1905, and according to reports received from 10 
producing properties, the output of crude ore amounted to 241,328 short tons, valued 
at $4,001,046, or an average value per ton of $16.58, of which the gold and silver 
contents averaged 42 cents, mainly silver. The total quantity of each metal pro- 
duced and the value are as follows: Gold, 2,467 ounces, valued at $50,997; silver, 
84,982 ounces, valued at $51,329; copper, 24,991,794 pounds, valued at $3,898,720. 
Comparing these figures with those of 1904, the ore tonnage has increased 141,227 
short tons in quantity and $2,157,384 in value. In 1904 the total average value of 
the ore was $18.42, and in 1905 it was $16.58, a decrease of $1.84. The gold and 
silver contents of these ores increased from 8 cents to 42 cents per ton. In 1904 and 
1905 the producers of copper ores did not report the contents of gold and silver. 
This product is therefore largely estimated. The total quantity of metals won from the 
ores shows a decided increase over 1904; in gold, 2,301 ounces, valued at $47,566; sil- 
ver, 75,311 ounces, valued at $45,793; copper, 10,314,233 pounds, valued at $2,064,025. 
The Old Dominion Copper Mining and Smelting Company operated its smelters nearly 
the entire year, with the exception of a period during March and April, when the heavy 
storms and washouts greatly impeded the work. But for these delays the output 
would have averaged more than 2,500,000 pounds of blister copper per month. With 
the addition of a fourth furnace and its converter plant, the capacity of the smelter 
is between 1,600 and 1,700 tons raw ore daily, while the concentrating mill is calcu- 
lated to reduce daily 350 tons of ore. The copper product turned out does not come 
only from the Old Dominion mine, but also from local custom ores, and from con- 
centrates shipped for their sulphur content from properties in Mexico controlled by 
the same interests. The mine is opened by 3 shafts, the deepest of which is nearly 
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1,000 feet. All the ores in the district are more or less argentiferous, and ag a rule 
sre highly siliceous, requiring heavy iron and lime fluxes in smelting. On the west 
side of Pinal Creek and north of Bloody Tanks the mines are operated more actively 
than formerly. The claims receiving most attention are the Live Oak, the Sum- 
mit, and the Black Warrior. The Live Oak Copper Mining and Smelting Company 
develops its property by means of a 350-foot vertical shaft and tunnel. The Summit 
property, operated by Gibson and Henderson, is located 18 miles east of Globe and 
is heing developed rapidly. The main shaft is 340 feet deep. The ore is an enriched 
sulphide, some of which is so soft and decomposed that pick and shovel do both the 
work of extraction and development. The United Globe Mines Company supplies 
its ores to the Old Dominion and Copper Queen smelters. The shaft on the Grey 
claim of this company is sunk to a depth of 740 feet vertically. A merger may be 
effected before the end of another year which will put these mines entirely under 
the control of the Old Dominion Company. The Arizona Commercial Company is 
developing by a shaft 800 feet deep on the Copper Hill claim, and produced some 
excellent sulphide ores which go to the local smelter, while the siliceous ore goes to 
the Douglas plant. Other properties producing copper in the district and county are 
the Warrior Copper Company, the Eureka Copper Company, and the Sundown mine. 
Inthe Hordon district, from a claim named the Producer, operated by P. G. Ellison, 
some gold and silver bullion was produded from ores by arrastra. 


GRAHAM COUNTY. 


This county ranks second in the Territory in value of its metal output for 1905. 
From reports received by the United States Geological Survey its metal production 
is made up from 9 operators located in 5 mining regions known as Ash Peak, Bunker 
Hill, Copper Mountain, Greenlee, and Stanley Butte districts. The county list of 
mines contains 58 names. Nine are producers. These may be classed according to 
their chief product as 2silver, 6 copper, and | lead mine. The total quantity of crude 
ore treated or shipped amounted to 952,509 short tons, valued at 38,532,882, or a total 
average value per ton of $8.96, of which the gold and silver contents averaged 8 
cents per ton. The quantity and value of each metal produced are shown in the 
table following, gold being computed at the coining rate and silver and copper at the 
year's average prices: 


Production of gold, silver, and associated metals in Graham County, Ariz., in 1904 and 1905. 


1904. 1905. pica de- 
Metal. m AME 
Quantity. | Value. Quantity. Value. Quantity. Value. 
Gold.......... fine ounces.. 2,217 $45, 829 2, 236 $46,222 | + 19 | + $393 
SISeR 2 2us aa Reg do.... e 43, 963 25, 169 57,191 34, 543 + 18,228 | + 9, 374 
Copper ....... ess pounds..| 59,537,295 | 7,442,162 | 53,939,212 | 8,414,517 | —5,598,083 | + 972,355 
Lead.......... a A A RU TNR 800, 000 37, 600 + 800,000 | + 37,600 


Total seco E eu | dia 7,013,100 |... ue B, 532, 882 Leo oaa es 1,019, 722 


Production of ores in Graham County, Ariz., in 1905. 


1904. | 1905. | Increase. 
Short Value | Short | Value | Short Value 
tons. per ton. | fons. | per ton. | tons, per ton. 


V output... sse Pe $7.98 952,509 $8. 96 5, 510 
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The quantity of gold and silver produced in the county in 1904 and 1905, originat- 
ing in different kinds of ore, is given in the following table: 


Source of gold and silver in Graham County, Ariz., 1904 and 1905, by kinds of ore. 


[Fine ounces.] 


; Siliceous| Copper ' Copper- | 
Metal. Year. Ore: ore. | lend ore | Total. 
1904 20 D 107 ed o oris 2.717 
Gold ec"*2*2225*909«*«206060252290u97090589»99*96999720»€*992299795 1905 3 ' 2, 136 | 97 | 2, 236 
1904 460 43, 503 heere ddis 43, 963 
SUV OR S uic e A S | 57, 191 


1905 | 5,024 | 47,167, 5, 000 
| | | 

Bunker Hill district. —Copper Creek, the main camp of the district, is located 60 
miles north west of Willcox station, which is the nearest supply point on the South- 
ern Pacific Railroad. The Copper Creek Mining Company has been actively devel- 
oping its property during the vear. The ore shipped contains copper, gold, and 
silver. i 

Copper Mountain and Greenlee districts. —Copper Mountain and Greenlee districta, 
with Morenci and Clifton as the main camps, are the most active regions in the 
county in point of development and production. The Detroit Copper Mining Company 
at Morenci has doubled the capacity of its existing concentrator. The equipment 
consists of 80 Frue vanners and 40 Wilfley tables, with a room capacity for about 15 
more. The capacity will be about 1,500 tons crude ore every twenty-four hours. 
The smelter capacity is 600 tons per day. The development will aggregate about 50 
miles of underground workings. The mines are opened by two shafts each 250 
feet deep and by tunnels from 500 to 4,000 feet long. Production was also recorded 
from the Home Copper Company and the Cuprite Copper Company, located in the 
same district. 

In the Greenlee district the Arizona Copper Company produced ore during the 
year, principally from the Longfellow, Metcalf, and Coronado groups of claims, the 
contents in copper of the first class and of the concentrated ore being about 4 per 
cent and 9.5 per cent, respectively. The average yield of all the ore was a little less 
than 2.5 percent. The first-class ore and concentrates and the copper derived from 
the leaching works are smelted. In addition to copper the company produces a 
large quantity of sulphuric acid, which resulted in a yield during the year of about 
3,200 tons. The mines continue to develop large ore reserves, the most important 
being in the Coronado mine, where very high-grade concentrating ore was opened 
in the 600-foot level. A low-grade ore body 110 feet in width was developed in the 
250-foot level in the Humboldt mine. The Clay mine shows a vein 59 feet wide, 
averaging 4 per cent copper. The new concentrating plant at Morenci will be com- 
pleted 1n May next and will have a capacity of 700 tons. The Shannon Copper 
Company, in its report to stockholders for the year ending August 31, 1905, shows 
that development work during the year covered 11,931 feet, at an average cost of 
$3.46 per foot; 2,810 feet were in a vertical direction, and cost $3.27 per foot. Of the 
whole distance, 3,352 feet were in ore. The total output of ore from the Shannon 
mine was 188,856 tons; its average content was 4.08 per cent copper. Smelting ore 
carrying 5.15 per cent copper constituted 53,353 tons, or 28 per cent of the whole. 
Concentrating ore carrying 3.66 per cent copper, to the amount of 135,503 tona, 
showed a gain of 48 per cent over its proportion in the preceding year’s output. The 
cost per ton for mining 188,856 tons, was $2.138, the leading item being mining, 93.2 
cents; timbering, 50.1 cents; tramway, 11.2 cents; development and exploration, 
21.7 cents; filling, 5.6 cents; sampling and assaving, 4.8 cents. The mill was run- 
ning only two-thirds of the time, owing largely to interruptions in transportation 
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due to heavy floods. The mine product is classified into two grades, the higher being 
emelted at once, and the lower being concentrated before smelting. The furnace put 
through a charge of 128,724 tons in the course of the year. It was made up of 52,926 
tons of Shannon ore; 3,519 tons of custom ore; 29,735 tons of concentrate; 3,851 tons 
of fine ore; 12,949 tons of flue dust, and 975 tons of copper slag. The year's output 
was 11,414, 271 pounds fine copper, as against 10,788,891 pounds in the previous year. 
Of gold 592 ounces, and of silver 17,127 ounces were sold. The average price received 
for copper was 14.24 cents per pound. The Shannon Company has a smelter of 700 
tons daily capacity. A converter plant is under construction, and a blower engine 
and other equipinent were added during the year. For converting matte the com- 
pany has heretofore depended upon its neighbors. The mill is equipped with jigs 
and vanners and has a capacity of 500 tons of ore daily. The Standard Copper Com- 
pany has its property located at Metcalf developed by a vertical shaft 121 feet deep. 
The other claims are developed by a shaft and tunnel. The ore is shipped to the 
smelter of the Shannon Copper Company. These shipments of copper ore were - 
usually made in two grades, assaying 13 per cent and 45 per cent of copper, respectively. 

Stanley Butte district. —The production of the properties in this district is estimated. 
The Starlight group of claims, owned by the Tri-Bullion Mining Company, which is 
largely controlled by Michigan people, was leased to other parties during the year. 
Some ore carrying gold, silver, and lead has been shipped. Development is carried 
on bv a tunnel 1,200 feet long, with drifts and raises. 


MARICOPA COUNTY. 


Although Phoenix is the largest city in the county, the town of Wickenburg is 
located among the most important mining districts. The town is 58 miles from 
Phoenix and 83 miles from Prescott, on the Santa Fe, Prescott and Phoenix Rail- 
wav, and is the junction of the Arizona and California Railroad, which when com- 
pleted will be 120 iniles from the Colorado River, the border line of Yuma County, 
in Arizona, and of San Bernardino County, in California. This railway, now under 
construetion, leaves the main line, on which Wickenburg is located, 4 miles to the 
north and runs westward through a small portion of Yavapai, thence into Maricopa 
and Yuma counties, crossing the Colorado River near Parker, to a station known as 
Benyal—on the main line of the Santa Fe system—in California. At the present 
time dailv trains are being operated over the line between Wickenburg and Salome, 
a distance of 50 miles. As a result of the transportation facilities already being 
afforded, mining development has been stimulated not only in the districts adjacent 
to the operated portion of the line, but also along the route of the final survey. Dur- 
ing the latter part of the year some remarkable discoveries were made, the majority 
of which are located in Yuma County, to be mentioned under that head. The : 
Yavapai County line is in close proximity to Wickenburg, and several producing 
mines lie just across the line and make this their supply point. The only produc- 
tion recorded in 1905 for Maricopa County was from the treatment of a dump of the 
Old Vulture inill tailings, a mile north of Wickenburg, and in the form of placer 
gold produced by transitory miners from operations in San Domingo Wash and the 
small yulches leading to it and sold to merchants at Wickenburg. 

Agua Fria district.— In the Agua Fria district, 20 miles northwest of Phoenix, the 
Relief Gold Mining Company produced several bars of gold bullion from a siliceous 
ore by amalgamation. The mill, equipped with Lane rollers, is to have stamps 
added, and with the new equipment is expected to treat 30 to 40 tons of ore per day. 
The mine is developed by an incline shaft 500 feet deep. 

Cave Creek district. —The Kentucky-Arizona Consolidated secured the property of 
the Lime Creek Consolidated Gold and Copper Company. The 50-ton smelter of 
this company was erected near the railroad a few miles out of Phoenix. The inten- 
tion of the company is to move this plant near Cave Creek. 
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Vulture district.—The suit against the claim jumpers of the old Vulture mine was 
won by the new Vulture Mining Company. It is certain this company will renew 
active development work on the property. 


MOHAVE COUNTY. 


With recent developments the county has come into prominence through the erec- 
tion of a lead and copper smelter by the Arizona Smelting Company at Humboldt, 
near Prescott, in Yavapai County. The mining industry is also stimulated by the 
promised outlet for its lead ores to the smelting plant being erected by the Arizona 
and Mexican Mining and Smelting Company, at Needles, Cal., and as a further 
inducement toward production the railroad rates have been reduced on ores from 
Kingman and Chloride to Humboldt. The rates are based on the value of the ore, 
and from Chloride range from $2 per ton on ores valued at $15 per ton to & rate of 
$5 for ores averaging $100 in value and over. The development work has been active 
in the numerous mining districts, which, commencing with the most northerly, are 
Bentley, Gold Basin, Music Mountain, Indian Secret, Minnesota, Weaver, Chime- 
huevis, Wallapai, San Francisco, and Cedar Valley. Productions were recorded 
from the first and the last three districts. The greatest values are being produced by 
the Gold Roads mines, in San Francisco district. Besides the gold, silver, and lead 
produced in the county, there were several shipments of tungsten made to eastern 
points. | 

Through the operations of 21 producers, an increase of 8 reporting over the pre- 
ceding year, the output of the county amounted to 52,712 short tons of ore, hav- 
ing a total value of $597,525, or an average value per ton of $11.34. The total 
quantity of gold produced amounted to 26,272 ounces, valued at $543,090; silver, 
73,536 ounces, valued at $44,416; copper, 30,399 pounds, valued at $4,742; lead, 
112,266 pounds, valued at $5,277. Comparing the figures for 1905 with those for 
1904, the ore increased 5,192 short tons, but its total value decreased $16,431. In 
1904 the average value of the ore was $12.92, but it decreased in value to $11.34 in 
1905, or $1.58 per ton. Its gold and silver value was $12.91 in1904, which decreased 
in value to $11.14 in 1905, or $1.77 per ton. The total quantity of gold decreased 
1,008 ounces and $20,734 in value; silver decreased 13,246 ounces and $5,267 in 
value; copper increased 28,919 pounds and $4,557 in value; lead increased 106,230 
pounds and $5,013 in value. 

Bentley district. —This district is north of the Colorado River, near the Nevada 

line. The only producer of record for the year is the Grand Gulch Mining Com- 
pany. During 1905 no regular work was done in the mine. Its workings at the 
lowest point are 435 feet deep, reached by a double compartment shaft. A new sta- 
tion, cut at the 40u-foot level, isin ore. The development on the old Adams claim 
belonging to the company has been accomplished through a tunnel 3,000 feet in 
length, with drifts. The waste dump was sorted during the year and the ore hauled 
by team to Moapa, Nev., and billed to the Salt Lake smelters over the San Pedro, 
Los Angeles and Salt Lake Railway, which is about 65 miles from the mine. The 
company formerly made large shipments of ore averaging 45.5 per cent copper and 
3 ounces silver per ton to the railroad at Modena, a distance of 145 miles from the 
mine. j ; 
Cedar Valley district. —The Yucca Cyanide Mining and Milling Company, operating 
the San Francisco mine, has developed the property to a depth of 500 feet and 
intends sinking deeper. The ore produced is treated in a 10-stamp mill, equipped for 
amalgamation and concentration. 

Gold Basin district.—This region is located 20 miles from the Colorado River, north 
of the central part of the county. The Cyclopic Gold Mining Company carried on 
development work in the mine and did some experimental work on the ore by the 
cyanide process. The Minnesota and Arizona Gold Mining Company, operating the 
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Eldorado mine, is developed by a shaft 200 feet in depth. The mine is also opened 
by two tunnels, one 170 feet long and the other 295 feet, connected by 800 feet of 
drifts and stopes. The ore produced is free milling, and was treated at the com- 
pany's 10-stamp mill, eqnipped for amalgamation and cyanidation of the tailings. 
Other producing claims were the Gold Belt, a free milling ore worked by arrastra 
and the Never-Got-Left. 

Music Mountain district. —The Clay Springs group of claims were worked in a small 
way during the year, and ore was taken out in doing assessment work. 

Owens district. —The Doyle claims, with a shaft down 65 feet, were worked and 
produced a few tons of siliceous gold ore. This was reduced by arrastra. 

San Francisco district. — Mining in this district has been prosecuted during the year 
with reasonable energy and vigor. At the Gold Roads milling plant the cyanide 
plant has been enlarged and improved. This may also be said of the German- 
American mill. The scarcity of water is the greatest drawback in the district, and 
at the present time is pumped from springs. The location of the mine of the Gold 
Roads Mining and Exploration Company is in the River Range, 24 miles south- 
west of Kingman and 25 miles northeast of Needles, Cal., from either of which 
points on the Santa Fe Railroad itis readily accessible. Its altitude is 2,940 feet. The 
company owns a number of mining claims following the lode that have a strike of about 
15 degrees north of west. The mine is developed by a vertical shaft 600 feet deep, 
from which numerous lateralsextend. These will aggregate about 5,000 feet. Theore 
is quartz and calc spar, carrying a very finely disseminated gold, which by fine grind- 
ing is entirely amenable to the cyanide process. During the year lessees were 
extracting the richer ore in the upper workings, but the company is now planning to — 
work these higher grade ores itself. Oil engines using Coalinga crude oil as fuel are 
used in operating the mill machinery as well as the hoist and compressor for the 
mine. The mill is equipped with 5 Huntington mills, which have a total capacity of 150 
tons daily. The ore is ground in cyanide solution, and the slimes are separated from 
the sand by hydraulic cones, the slimes going to agitating tanks and the sands to 
115-ton steel leaching vats through Butter’s distributors. The slimes are agitated 
about four hours by compressed air and discharged toa 20-ton Montejus, which forces 
the slimes through a pipe into 2 Dehne filter presses, each having a capacity of 4.7 
tons. Up to June the Blue Ridge Gold Mines Company operated the Hiltz group of 
claims, located about 2 miles south of the Gold Roads mine. The shaft is down 200 
feet, and drifts run on two levels. In character the ore is similar to that of the Gold 
Roads. The water flow at 200 feet in depth is said to amount to 50,000 gallons every 
twenty-four hours. When the 10-stamp mill of this company closed down, the water 
was leased and piped to the mill of the German-American mine, about 3 miles to the 
northeast. The German-American Mining Company operates a number of claims 
near Vivian, the terminus of the narrow-gauge road of the Mohave and Milltown 
Railway Company, running from the Colorado River opposite Needles, Cal., 15 
miles distant. The enlarged milling plant of the company, consisting of 10 stamps 
and 30-ton cyanide equipment, was completed in September. The mine is developed 
by two shafts 200 and 210 feet deep. Numerous laterals are run from each shaft. 
The ore is quartz and calcite, carrying values mainly in gold. Some water is being 
developed in the Pioneer shaft, 76 feet deep. It is believed that at greater depth 
sufficient water will be available for use in the mill, thus making a supply from the 
Blue Ridge mine, 3 miles distant, unnecessary. Crude oil and gasoline are used to 
operate the mill and hoists. Among the developing minessome new mills are being 
planned, and one is nearing completion. The Vivian Mining Company has its new 
plant, a 10-etamp mill, nearly ready for operation. The mine is developed to a depth 
of 300 feet. The Victor and Virgin property and the Miller-Holmes group, practi- 
cally controlled by the owners in the Vivian, were actively developed during the 
year. The Swiss-American Mining Company sunk a shaít 100 feet and expecta to 
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continue it 50 feet deeper. Some ore, ready to ship, was taken out in the course of 
development. The shaft on the Federal Development Company's property has 
reached a depth of 200 feet, while the drifts will total 300 feet. Other companies 
operating in the district are the Pasadena Consolidated Mines, the Gold Star, the 
New Comstock, the Tyro group, and the Rattan mine, worked by the Gold Giant 
Company. When some arrangement is made for securing a supply of water from 
the Colorado River, the production of precious metals in the district will undoubt- 
edly increase. With the introduction of inexpensive power many of the mines can 
be worked that are to-dav lving idle. 

Wallapai district.—This mining district covers part of the Cerbat Range for 25 
miles in length and 10 miles in width. The town of Chloride, and the camps of 
Mineral Park and Cerbat, Todd's Basin and Stockton, are included within the 
boundaries and reached from a branch of the Santa Fe Railroad, which starts at 
Kingman and terminates at Chloride, a distance of 27 miles. The ores are princi- 
pally lead, carrying good values in gold and silver. The erection of a smelter near 
Prescott and also at Needles, on the Colorado River, has stimulated production. 
Another smelting establishment was talked of for Kingman, and even the renewal 
of operations at one of the furnaces at Chloride is contemplated. The Minnesota- 
Connor, the Samoan, and the Lucky Boy were the principal producers. These are 
located near Chloride. Other mines mined ore, but shipments were held back, pend- 
ing completion of smelters. The Lehigh and Arizona Mining Company operates the 
Minnesota-Connor mines. This company has taken all the interests of the Phila- 
delphia and Arizona Mining Company. The mine is developed by an incline shaft 
600 feet deep. The drifting will aggregate 7,000 feet. The mill is equipped for con- 
centration, and has a capacity of 200 tons of ore per day. Some of the old tailing 
dump was re-treated in the mill. The Chloride Gold Mining Company operated the 
Samoan mine, and has made several shipments of lead ore which returned good 
values in gold and silver. The Lucky Boy claim was also a shipper, with ore values 
largely in gold and silver. The Vanderbilt mine, situated in Cerbat Canyon, shipped 
a high-grade gold ore. This mine is one of the first discoveries of the district. Other 
claims producing were Oro Fino, Spread Eagle group, Virginia Camp, Distaff, Roger 
Boy, and the Wood Chopper’s Relief, in Mineral Park. 


PIMA COUNTY. 


The construction of the Twin Buttes Railroad from Tucson through the county 
means the regeneration of many districts in this and Santa Cruz County, bordering 
on the south. The road may be extended through the Arivaca district, in Pima 
County, and the Oro Blanco district, in Santa Cruz County. The production of the 
county for 1905 came from 7 districts, in which 11 properties produced. Nine of 
these were deep mines and 2 were placers. The total ore output amounted to 
37,186 short tons, valued at $964,184, which gives the county fifth rank among the 
counties of the Territory in value of its metal production. The average total value 
of the ore in 1905 was $25.93, per ton of which the gold and silver value was 86 cents. 
The total quantity of gold produced amounted to 829 ounces, valued at $17,137; silver, 
49,363 ounces, valued at $29,815; copper, 5,954,770 pounds, valued at $928,944; lead, 
50,388 pounds, valued at $2,368. A comparison of these figures with those of the 
preceding vear shows that the ore tonnage increased 35,318 short tons, and the total 
value of the output, including the placer production, increased $555,758 in value. 
The total quantity of gold increased 336 ounces and $6,946 in value; silver, 6,311 
ounces and $5,168 in value; copper, 2,915,551 pounds and $549,041 in value; while 
the lead decreased 127,087 pounds and $5,397 in value. 

Amole disfrict.—Some ore was shipped from the properties of the Arizona Copper 
Mining Company. Considerable development is being carried on, and some good 
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ore is being stacked on the dumps. The district is about 10 miles northwest of 
Tucson. Its ores are low grade but abundant. 

Arivaca district. —This district is 65 miles south of Tucson. During the year a few 
tons of ore were shipped to the El Paso smelter, and some gold and silver bullion 
was produced from several odd lots of ore produced by chloriders. 

Greaterville district. —The Santa Rita Water and Placer Mining Company, owning a 
large tract of placer lands, operated a hydraulic plant during the winter months and 
early spring of 1905, and closed down on account of the scarcity of water. The 
placers in the neighborhood also produced in a small way through the operation of 
rockers by the Mexicans. 

Helvetia dutrict.—This district is located on the eastern slope of the Santa Rita 
Mountains. Production has been recorded for 1905 as coming from the Lincoln and 
the Tip Top mines, each producing copper ores. Development and the installation 
of a gmelter in the district will do much to augment the 1906 production. The 
Helvetia Mines Company and the Little Helvetia Copper Company are both actively 
developing. 

Pima district. —This district, known also as the San Xavier region and Olive camp, 
is located 18 miles southwest of Tucson. According to county records the district 
was organized in 1877, and is 10 miles square. The Azurite was the principal prop- 
erty being developed in 1905 by the Mineral Hill Consolidated Copper Company. 
The shaft is 250 feet deep. A smelter plant with two30-ton water-jacket furnaces is 
part of the equipment, and several vears ago was in active operation. This company 
is now planning for a larger reduction plant. Copper is the principal metal product. 
The Paymaster Mining Company produced some very rich ore. Its incline shaft is 
155 feet deep. The ore carries silver, copper, and lead. The Prosperity mine, under 
bond to the Keystone Development Company, is expecting to ship lead ore in 1906. 

Quijotoa district.—Located 70 miles almost directly west of Tucson, the district 
manages to be on the producers’ list year after year. Its placer deposits are worked 
mostly by dry washing machines. The Imperial placers were operated in this way 
during the year. 

Silrer Bell district. —Silver Bell district is located 35 miles northwest of Tucson in 
the Silver Hill Mountains. The principal properties producing and developing are 
the Imperial Copper Company, the Cleveland-Arizona Mining Company, the Oxide 
Copper Companv, and the Indiana Development Company. The shipments from 
the Imperial Copper mine have averaged 100 tons of ore daily. The ore carries cop- 
per and silver. The mineis developéd by the Mammoth shaít of 3 compartments 
900 feet deep, the Union shaft of 2 compartments 350 feet deep, and the Page tun- 
nel, 1,200 feet long. The company will erect a smelter and a concentrating mill. 
The capacity of the smelter at first is expected to be 300 tons per day. Additional 
units will be added as the mine develops. The Cleveland-Arizona Copper Com- 
pany’s mine developments are carried on by means of a vertical shaft 245 feet deep 
and a tunnel 732 feet long. During the period of development irregular shipments 
of ore have been made to the smelters. The ores contain silver, copper, and lead. 
The Young America, operated by the Oxide Copper Company, made 2 shipments of 
ore containing copper while doing assessment work. 

Ajo dutrict.—The Growler group, 15 miles from Ajo, was developed by a Boston 
company. <A 600-foot shaft is being sunk on the property. The Rescue Copper 
Company at Ajo did considerable development work. The McGahan smelter is 
shipping in machinery, and is expected to be in operation by the middle of the year. 


PINAL COUNTY. 


The Phonix and Eastern Railroad is extending its line eastward along the Gila 
River from Kelvin to Dudleyville, and the increased facilities for transportation 
bave done much to stimulate mining. During the year a smelter was erected at 
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hristmas (in Gila County) by the Saddle Mountain Mining Company in a district 

bearing the same name. The operators in this county reporting production for 1905 
numbered 11, one of which was a placer property. There is an increase of 5 deep 
mines over the number reporting the preceding year. Thetotal ore output amounted 
to 11,965 short tons, valued at $135,045, or an average value per ton of $11.34, of 
which the gold and silver value was $1.85. The total quantity of gold produced 
amounted to 694 ounces, valued at $14,346; silver, 13,849 ounces, valued at $8,365; 
copper, 714,980 pounds, valued at $111,537; lead, 3,500 pounds, valued at $165. 
A comparison of the figures of 1905 with those of 1904 shows that the ore tonnage 
increased 11,000 short tons, and, with the placer production, increased $105,676 in 
total value. In 1904 the average total value of the ore was $31.61 per ton, and in 1905 
it was $11.34, a decrease of $20.27 per ton. The gold and silver values fell from $7.20 
per ton of ore to$1.85.  Theexplanation for the decrease in value per ton of the 1905 
production is that a greater tonnage of lower grade ores was treated in the reduction 
works at the mines. The total quantity of gold increased 482 ounces and $9,963 
in value; silver, 9,367 ounces and $5,799 in value; copper, 528,342 pounds and 
$88,207 in value; lead, 166 pounds and $19 in value. Among other metals iron 
increased in value $1,688. Kelvin and Florence, the principal supply points of the 
county, are located on the Phcenix and Eastern Railroad, a branch of the Santa Fe, 
Prescott and Phoenix Railway. 

Casa, Grande district. —About 22 miles south of Casa Grande station, on the South- 
ern Pacific, the Desert Queen Gold Mining Company began operations in August 
with a steam stamp mill of 25 tons daily capacity. The tailings are classified after 
amalgamation and thesandscyanided. At present the slimes are impounded until the 
necessary machinery can be added to treat them. In the early daysthe mine was an 
important producer, and has had considerable development work performed on it. 

Mineral Creek district.—The Big Lead Mining and Smelting Company, with prop- 
erty located 6 miles from Kelvin, is developing the mine by 2 shafts, each 150 feet 
deep. The company experimented with a leaching process during the year, and 
produced about 10 tons of 90 per cent copper precipitates. Another company using 
the McIntosh leaching process expects to install a plant to treat custom ore. 

Qld Hat district. —The American Flag group of claims is being developed, and the 
shaít is at a depth of 160 feet. Some ore carrying gold and silver was produced 
during the year. The Canada del Oro placers were also operated by rocker and 
sluices and some gold was secured. The Apache group of claims took out a small 
quantity of ore which was shipped to the smelter. The Mandina claim was also a 
producer, and has been developed by an open cut and adit 290 feet. 

Pioneer district.—The Golden Eagle claim, owned by the Lake Superior and 
Arizona Mining Company, is developed by a vertical shaft 300 feet deep. There is 
also an incline shaft 475 feet deep on the property. The ore, carrying gold, silver, 
and copper, is shipped to smelters from Florence station, on the Phoenix and East- 
ern Railroad. The American Copper Company, operating the Coughlan claim, has 
sunk its shaft 100 feet deep, and shipped some ore carrying copper during the year. 

Riverside district. —At Troy Camp, 74 miles from Kelvin, is the property of the 
Troy-Manhattan Copper Company. The developments on the mine consist of 2 
vertical shafts, 400 and 500 feet deep; an incline shaít, 450 feet; and a tunnel 2,300 
feet long, cutting the vein at 800 feet in depth. Fifteen men were employed, and 
a 40-ton smelter reduces the copper ore, producing a matte, which is shipped to 
some eastern point. This company has been experimenting with the mineral wulf- 
enite, produced from their ores by concentration. The mineral has been treated and 
the metal molybdenum produced. 

Saddle Mountain district.—A bout 8 miles southeast of Kelvin the Saddle Mountain 
group of claims, some of which are located in Gila County, were operated by the 
Saddle Mountain Mining Company, which produced smelting ore, carrying gold, 
silver, and copper. The development on the mine consists of 3 shafts, the deepest 
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of which is 330 feet, with about 1,500 feet of working tunnels and 1,500 feet of drifts 
from shafts. The property is equipped with a Mitchell furnace of 1£0 tons daily 
capacity, located at Christmas, in Gila County, and owing to the self-fluxing nature 
of the ore, the company has found it practicable to treat more than 200 tons of 
copper ore a day in this furnace. About 200 men are employed. 


SANTA CRUZ COUNTY. 


The most notable event in the mining industry of the county is the completion of 
the lead sinelter of 100 tons daily capacity, erected by the Mowry Mines Company, 
in the Patagonia mining district. The first shipment of lead bullion was made 
during the last month of the year to New York. The smelter was erected for the 
treatment of ore from the various properties of the Mowry Company, with no 
apparent intention of treating custom ores. However, the activity of this company 
has stimulated development of properties in other regions, notably in the Oro Blanco, 
Washington, and Harshaw camps. There were 3 operators reporting production 
for the year 1904. The same number reported in 1905. The total ore output 
amounted to 1,508 short tons, valued at $64,008, or an average value per ton of $42.45, 
of which the gold and silver contents averaged $30.95. The total quantity of gold 
produced amounted to 67 ounces, valued at $1,385; silver, 74,990 ounces, valued at 
$45,294; copper, 9,000 pounds, valued at $1,404; lead, 338,840 pounds, valued at 
$15,925. Comparing the figures of 1905 production with those of 1904, the ore ton- 
nage is shown to have increased 1,047 short tons in quantity and $55,957 in total 
value. In 1901 the average total value of the ore was $17.46 per ton, while in 1905 
it was $42.45, an increase of $24.99 per ton. The gold and silver values increased 
from $6.54 to $30.95 per ton. An explanation of the increase in value per ton in 
1905 is that the tonnage treated came principally from the richer ores of the Mowry 
Mines Company, whose tonnage and values will also make a marked increase in the 
production in the county for 1906. The total quantity of gold produced increased 
6; ounces and $1,385 in value; silver, 69,725 ounces and $42,280 in value; copper 
decreased 18,000 pounds aud $1,971 in value, and lead increased 300,985 pounds and 
$14,268 in value. 

Harahai district. —The World's Fair mine has been producing during the year. 
The workin«s of the mine will aggregate about 12,000 feet in development work in 
shafts and laterals. The deepest workings on the vein are at 500 feet. The ore is 
shipped to smelters, and carries gold, silver, copper, and lead. East of the World's 
Fair are the Old Trench, the Hardshell, the Flux, and R. R. R., which have pro- 
duced a large quantity of high grade lead-silver ore. These properties are developed 
to depths of from 300 to 500 feet. The old Hermosa mine in this section may also 
be reworked. Other properties in the vicinity that are under development are: 
Arizona Gold and Copper Company, Proto mine, Redmen, Alto, Lead Queen, 
Endless Chain, Soldier Group, Golden Rose, Gladstone Mining Company, Prudential 
Mining Company, and Blackhawk. 

Oro Blanco district.—This district is reached by a tri-weekly stage from Tucson, 75 
miles to the north, or from Nogales, 40 miles to the east. With railroad facilities in 
view, this district has been stimulated in its mining development the past year. The 
important gold producers of the past have been Old Glory, Oro, Oro Blanco, Tres 
Amigos, Sorrel Top, Austerlitz, and Yellow Jacket. The Old Glory mine, operated 
by the American Gold Mining and Milling Company, has a 30-stamp mill, equipped 
for amalgamating, concentrating, and cyaniding the ores. The Yellow Jacket 
Mining Company is equipped with a 20-stamp mill, using the amalgamation and 
cyanide process. The Tres-Amigos Mining Company has a 50-stamp mill, and the 
Oro Blanco property, operated by the Sierrita Mining and Milling Company, has a 
3-stainp mill. The Oro Mining Company has a 10-stamp mill, and the Montana 
property a 10-stamp concentration plant for treating the lead-silver ores. On a 
number of the gold quartz locations there can still be seen the old arrastras which 
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were operated years ayo by the Mexicans. The only deep-mine producer recorded 
for the year was the Gold Bullion mine. Some gold was also produced from placer 
deposits. 

Patagonia district. —The Enterprise, Mowry, and other properties, operated by the 
Mowry Mines Company in this district, have been extensively developed during 
the last two years. The Mowry mine is a well-known property, which was operated 
many years ago in a primitive way by Mexicans, and passed into other hands, 
making interesting history during the civil war. The present company has opened 
up drifts aggregating several thousand feet. The ores consist of lead and copper 
sulphides, with associated gold and silver. The first of December, 1905, a lead 
smelter of 100 tons daily capacity was completed and blown in, producing lead 
bullion. The Four Metals Mining Company is opening up bv tunnel the Phoenix, 
the Hillside, and the Gross groups of claims (40 claims), situated south and west of 
of the Mowry mine. Upward of 2,000 feetof work has been done on the properties, 
in all of which there is said to be an encouraging ore showing. The ores carry 
copper, lead, gold, and silver values. At Washington camp, several miles to the 
south of the Mowry mine, is locatel the Duquesne copper mines, owned by the 
Westinghouse Company, of Pittsburg. The property comprises 800 acres. It is 
extensively developed to a depth of 650 feet, and large bodies of ore are opened up. 
Close by are the mines and reduction works of the Pride of the West Mining Com-, 
pany. The reduction plant has a capacity of 100 tons daily, is equipped for concen 
tration, and has a 50-ton smelter. "This property is temporarily idle, but it is stated 
that work will bestarted shortly. Other properties in this section are the Pool, the 
Belmont, the Redbird, and the Emma. 


YAVAPAI COUNTY. 


This county holds third place in the aggregate value of its mineral production. 
Its output for 1905 is reduced mainly because all the mining companies restricted 
their individual shipments to such ores as would bear shipment from the Territory, 
and held the lower grade material for shipment to the new smelter at Humboldt, 
under construction for the Arizona Smelting Company. The completion of this 
smelting plant will mark the most important event in the mining industry of the 
county, and has stimulated mining not only in Yavapai County, but to the north, in 
Mohave County, and to the south in Pinal, Maricopa, and Yuma counties. The ores 
are delivered by one of the branches of the Santa Fe, Prescott and Phoenix Railway, 
which has made liberal rates on ores from all points on its line in Arizona. The 
plant is equipped for copper and lead smelting. In addition to the Arizona smelter 
3 reduction plants, utilizing as many different processes, were preparing to operate 
at Mayer. The Rigby Mining and Reduction Company had about completed the 
installation of the Pohle-Croasdale metals volatilization process for the reduction of 
highly siliceous ores. The plant is built to treat 120 tons custom ore per day. The 
Crown Gold Mining Company, employing the Wood process of dry concentration, 
installed a 50-ton plant, which is to treat the ores of the George A. Treadwell Min- 
ing Company. The latter company has a 250-ton Mitchell economic hot blast 
smelting furnace for the production of a high grade copper matte. The Congress 
mine still holds first place among the gold producers, as does the United Verde 
among the copper producers of the county. The placer mines in the southern part 
of the county, at Rich Hill, were more productive during the spring of 1905 than at 
any time fora number of years. The regeneration of this industry is due to the 
abundance of water in every locality on the surface, or at shallow depths in the 
gulches, for camp and mining purposes. Productions from the placer mining industry 
were also reported trom along the Hassayampa, Lynx Creek, and Big Bug gulches, 
and from the smaller gulches leading into them. The gold thus produced is usually 
traded for supplies or sold to merchants and station keepers in the vicinity of the opera- 
tions. The Selby smelter and the mint, at San Francisco, receive the greater bulk of 
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the gold producec. Theoutput of placer gold in this county depends very much on the 
rainfall, and during the last year the unusually heavy rainfall provided abundance of 
water. From records taken in the vicinity of Congress and at Wickenburg, the rainfall 
is shown to have amounted to 17.3 inches, which is more than the total for the last 
three years. The unprecedented wet weather temporarily inflicted hardships on the 
mining industry by the flooding of mines and the curtailing of operations on account 
of the difficulties attendant on the hauling of supplies and ores over rail and wagon 
roads. The county, which has 39 producers, including placers from 6 localities, is 
credited with an ore production in 1905 of 364,697 short tons, valued at $7,232,398, 
an average value of $19.83 per ton. This is a decrease of 74,925 short tons in quan- 
tity, but an increase in value of $796,294, as compared with the production of 439,622 
short tons, valued at $6,436,105, in 1904. ‘Twenty-seven reduction works at mines, 
including 2 copper smelters, operated in 1905. The number of operated plants com- 
pered with 1904 shows that 5 mills have been added to the list and that the operating 
smelters remain the same. Eighteen milling plants produced concentrates, which 
were reduced from 100,527 tons of ore, and amounted to 8,952 short tons, containing 
gold and silver values of $351,881; the gold value amounting to $287,727, or $32.14 
per ton; the silver value, $64,154, or $7.16 perton. The concentrates produced in 
1904 amounted to 4,685 short tons, and, as compared with the output of 1905, show 
the product to have increased 4,267 short tons. Twenty-one mills produced gold 
and silver bullion. This came from 84,526 tons of ore, which yielded 38,068 ounces, 
containing gold valued at $511,251; silver, $7,441, a total value of $518,692, or an 
average value for the gold and silver of $6.13 per ton. The bullion produced in 1904 
averaged $9.22 per ton of ore, a decrease of $3.09 per ton, which is accounted for by 
the diminished operations of several large bullion producers which treated much 
lower grade ores. The quantity of old tailings treated at 3 plants amounted to 42,793 
short tons, valued at $158,128 in gold and silver, or an average value per ton for gold 
of $3.44; for silver, $0.25. The total quantity of old tailings treated in 1904 was 
44,747 short tons, valued at $2.02 per ton in gold and silver. In 1905 there was a 
decrease in the number of tons of 1,954 and an increase in gold and silver value of 
$1.67 per ton. The gold and silver product of the county for 1905 is valued at 
$1,866,241, representing 67,293 ounces of gold, valued at $1,391,070; silver, 786,707 
ounces, valued at $475,171. A comparison of these figures with corresponding ones 
for the preceding year shows that the gold output has decreased 30,122 ounces and 
$622,677 in value; silver, 166,915 ounces and $70,777 in value. The decrease in these 
metals is due in a large measure to the decreased operations of several mining com- 
panies, and more particularly the reduced tonnage of ore treated by the former great 
bullion producers. Anexamination of the tables following shows that the copper and 
lead output increased, but an inspection of the source of the precious metals shows that 
the gold and silver declined in all kinds of ore except copper ores, gold in placers, 
and silver in lead ores. 


Production of gold, silver, and associated metals in Yavapai County, Ariz., in 1904 and 
1905. 


Increase (+) or de- 


1904. 1905. | e y. 


Meta]. 
Quantity. Value. Quantity. | value. | Quantity. Value. 
Gold.......... fine ounces.. 97,415 | $2,013, 747 67, 293 | $1,391, 070 — 80,122 | — $622,677 
0 A do.... 253, 622 545, 918 786, 707 475,171 — 166,915 | — 70,777 
Copper ........... pounds..| 30,826,286 | 8,853,286 | 34,279,734 , 5,347, 638 +3, 453, 448 | +1, 494, 352 
PT, Cc do 497, 905 21,783 697, 806 32, 797 + 199,901 | + 11,014 
Other metals...............]............ LII Eu | 12,491 1. oro e teen t 11,080 
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Production of ores in Yavapai County, Áriz., in 1904 and 1905. 


1904. 1905. | 
MR Nh e Det ncrease 
Value Value rease. | per ton. 
Short tons. per ton. Short tons. per ton 
Short tons. | 
Ore output... co A | 439, 622 $H. 64 364, 697 | $19. 83 — 74.925 4- $5. 19 


The origin of the precious metals by different kinds of ore is given in the follow- 
ing table: 


Source of gold and silver in. Yavapai County, Ariz., 1904 and 1905, by kinds of ore. 


[Fine ounces.] 


ES oS 
Metal. Year. | Placers. uoa Copper Lead ore.| Copper- ' Lead-zinc | Total. 


ore ore. ‘| lead ore. | ore. ! 
Bu 1904 ` 6| 57,276 | 36,279 | 3,854 l..occcncccccococccccccnns 97, 415 
ai 1905 ; 1,287 | 21,650 | .40,884 | 2,785 |............ 717! 67,23 
sve: | 1904 |.......... 122.252 | 797,405 | 33,965 |............]--.- cece eee 963, 622 
Doc pees 1905 156 | 37,189 | 707,898 | 34,780 6,684 |............| 788,707 


These totals are from ores produccd in 17 mining districts, 33 properties contribut- 
ing. In 1904 the same number of districts produced and 34 properties contributed, a 
decrease of 1 property for 1905. The principal properties whose product could be 
credited to the output of 1905 are as follows: Pick and Drill Mining Company, 
George A. Treadwell Mining Company, Ideal Mining and Development Company, 
Dividend Gold Mining Company, Jessie Mines Company, Model Gold Mining Com- 
pany, Poland Mining Company, Oriental Mining Company, Richinbar Mines Com- 
pany, Yaeger Canyon Copper Company, Oro Grande Mines Company, Neiman 
Mine, Mt. Union Consolidated Mining Company, Cash Mines Company, Climax 
Mining Company, Reliance Gold Mining Company, Congress Consolidated Mines 
Company, Golden Bell, Lincoln Gold Mining Company, Great Peck Mining Com- 
pany, Theising group, Derby, Crown King Mines Company, Tiger Gold Company, 
United Verde Copper Company, Equator Mining and Smelting Company, Metals 
Milling Company, Rincon Mines Company, Octave Mining Company, Monica Mine, 
Picacho Blanco Mining Company. 

Agua Fria district. —The Pick and Drill Mining Company has developed its prop- 
erty by a tunnel and shaft. The shaft is 800 feet deep, and a good deal of milling 
ore has been taken out. A 6-stamp mill was erected during the year and operated a 
short time. 

Big Bug district.—The Dividend Gold Mining Company, equipped with a 10-stamp 
mill, operated mine and mill until August, 1905. The George A. Treadwell Mining 
Company operated the Hackberry and Iron Queen mines. The former is developed 
by a shaft 500 feet deep, the latter by a shaft 400 feet deep. The company owns a 
250-ton copper smelter at Mayer. The Ideal Mining and Development Company, 
operating the Gladstone mine, was a steady producer during 1905, shipping its 
product by wagon 23 miles from McCabe to the railroad, thence to the Arizona 
Smelting Company, at Humboldt. The Gladstone mine is developed by an incline 
shaft, which is 900 feet deep. The Ideal Company purchased on December 22, 1904, 
the McCabe and the Model mines, adjoining properties, at receiver’s sale. The 
McCabe produced during January and February. It is developed bya vertical shaft 
713 feet deep and is equipped with a mill of 80 tons capacity, containing 10 stamps 
and one 40-ton Elspass mill, plates, and 4 concentration tables. The Jessie Mines 
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Company put in a number of improvements upon its property and is developing the 
mine by means of a 170-foot shaft. Development work and production was resumed 
by the Poland Mining Company from the Poland and Accidental veins, developed by 
means of a croescut tunnel about 8,000 feet long, which passes through the mountain 
to the head waters of Lynx Creek. This tunnel intersects the veins at a depth of 
from 250 to 600 feet below the surface. The mill is located at the portal of the tunnel 
on Big Creek. It was put in operation October 8, 1905, the equipment, with plate 
and concentrators, treating about 75 tons of ore per day. Ninety men are employed 
by the company. The Lelan mine at Chaparal is developed bv a vertical shaft 500 
feet deep. The drifts, tunnels, and winzes will aggregate 2,000 feet. A 10-stamp 
amalgamation and concentration mill is located on the property and was operated 
during the year. The Oriental Mining Company, operating the Postmaster and 
Lottie mines, produced from the Postmaster milling ore which was treated in a mill 
of 50-ton capacity fitted up for concentration work. The main shaft is sunk to a 
depth of 425 feet. At several points along Big Bug Creek the placer deposits were 
worked in a small way by transitory miners and the gold product was sold or traded 
to storekeepers. 

Black Canyon district. —In October the 50-ton cyanide plant of the Richinbar Mines 
Company was completed. The mill equipment consists of 10 stamp plates and con- 
centrators. The mine is developed by a 500-foot vertical shaft. 

Black Hills district. —The Yaeger Canyon Copper Company, operating the Queen 
Bee mine, is developed to 800 feet in depth by an incline shaft. The concentration 
plant is of 50 tons capacity. The ore treated contains copper and silver. 

Black Rock district. —The Oro Grande Mines Company operates the Oro Grande 
and Frenchman claims. Several shafts have been sunk on the property, the deepest 
being 340 feet. Drifte and crosscuts will aggregate 6,000 feet. The ore produced 
was taken out in course of development. The mill of 10 stamps, equipped for amal- 
gamation, is of 50 tons capacity. 

Haseayampa district. —The Mount Union mine, operated by the Mount Union 
Consolidated Mining Conipany, is equipped with Huntington mills and concentrators. 
The concentrated product is shipped to the Arizona Smelting Company. The mine 
is developed through an incline shaft 525 feet deep. "The ore carries gold, silver, and 
lead. The Cash Mines Company operated about two months. The mine is devel- 
oped by a 400-foot shaft. The ores carry gold, silver, copper, and lead. A 10-stamp 
mill equipped for amalgamation and concentration is connected with the property. 
The Climax Mining Company operated its 10-stamp mill, equipped for amalgama- 
tion and concentration, for a short time. The mine is developed by tunnels. The 
Reliance Gold Mining Company, operating the Sundance claims, has one shaft 350 
feet deep, with several laterals. The mill, equipped for amalgamation and concen- 
tration, is of 50 tons daily capacity. 

Martinez district. — This section remains the largest producer of bullion in Yavapai 
County. The prominence of this district is chiefly due to the Congress Consolidated 
Mines Company. This property is developed by incline shafts deeper than those of 
any other mine in the Territory.” There are 115 men at work in the mine and mill. 
A large quantity of milling ore is piled on the dump ready for the mill, which is 
equipped with 80 stamps and concentrating tables. The cyanide plant, equipped to 
roast the ore, is of 200 tons daily capacity. 

Perk district. — The principal mine developing in this district belongs to the DeSoto 
Mining Company, formerly the Bradshaw Mountain mine. Its Hot Number tunnel 
is the principal opening and is run about 2,500 feet under the mountain. There is 
a total of over 15,000 feet of development work on the group. Its main ore body is 
85 feet wide and assays $2 gold, $1.50 silver, and 3.54 per cent copper. The ore 
produced during the year was shipped to the Arizona Smelting Company, at Hum- 
boldt, awaiting the completion of the smelter. The equipment consists of a hoisting 
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plant, compressor plant with drills, and an ariel tramway 4,000 feet in length, con- 
necting the tunnel with the Bradshaw Mountain Railway at Middleton. The 
Theising and Golden Bell group of claims were operated, and the ore was treated in 
a stamp mill with concentrators. The ores contained gold, silver, and lead. The 
Great Peck Mining Company operated the mine through lessees. Some silver ore 
was produced. The company will operate the property on its own account here- 
after. The Lincoln Gold Mining Company is getting out 30 tons of milling ore daily. 
The company is installing a larger hoisting plant, and the 10-stamp mill, equipped 
for amalgamation and concentration, may be increased to 25 stamps during next 
year. 

Thumb Butte district. —Some experimental work was carried on at the Derby mine, 
which has a 5-stamp mill, equipped to treat the ores by amalgamation and 
concentration. 

Tiger district. —The Crown King Mines Company leased the old tailing dump, 
which produced a good grade of concentrates, that were shipped to the smelters at 
Humboldt and Pueblo. The mine was not operated, owing to litigation. The Tiger 
Mining Company is located at Harrington, about 3 miles distant from Crown King, 
the present terminus of the Bradshaw Mountain Railroad. The chief development 
has been done through tunnels, of which 10 in all have been run, aggregating 7,335 
feet. For deeper development a 3-compartment shaft has been started near the por- 
tal of tunnel No. 8, and will be sunk 350 feet, to connect with the workings north of 
No. 11 tunnel. The property is equipped with a mill of 20 stamps, 2 Wilfley and 4 
Standard concentrators. The ore and concentrates shipped during the year con- 
tained gold, silver, and copper. 

Verde district. —Jerome is the main camp of the district, 26 miles from Jerome 
Junction, on the Santa Fe, Prescott and Phoenix Railwav, connected by the United 
Verde and Pacific Railway, owned by the United Verde Copper Company. Some 
activity has been displayed during the year in opening up the mines of this district. 
Several properties are being put in a condition of active work after a number of years 
of idleness. The only producers at the present time are the United Verde and the 
Equator, each of which properties have sinelters. The United Verde property has 
been in operation twenty-three years. The nine is developed by a shaft 900 feet 
deep and laterals, comprising many miles of underground workings. The smelter is 
equipped with 3 furnaces, and preparations at the close of the year were being made 
to start an additional furnace of 300 tons capacity. Heavy rains in the spring 
months caused considerable damage by water reaching a part of the mine that has 
been burning steadily for the last six years. An explosion resulted, killing several 
miners. Besides, the ground around the old workings caved in and the surface sub- 
sided several feet. The Equator Mining and Smelting Company, operating the Iron 
King mine, closed down in July. Atthe Cleopatra mine, operated by the Cleopatra 
Copper Company, the lumber and timber for the smelter was on the ground at the 
close of the year and grading on the 100-ton smelter site has been completed. 

Walker district. —This district is located 14 miles south of Prescott. The Metals 
Milling Company has taken over the old Sheldon mine, 14 miles south of Prescott. 
The property is developed to a depth of 220 feet by upward of 3,000 feet ot shafts 
and laterals, whereby a large tonnage of $15 copper-gold ore is blocked out. The 
ore isa heavy iron oxide that concentrates to a 2 and 3to 1 product. The equip- 
ment comprises a 50-ton concentration mill. The product of the mine and mill will 
be transported through the Poland tunnel to the Poland station, on the branch rail- 
road to Humboldt. The placers in the vicinity of Walker, on Lynch Creek, were 
worked by transitory miners, and the production was recorded by storekeepers, who 
buy the gold dust. 

Weaver district.—The Rincon Mines Company, operating the Welcome mine, 10 
niles east of Congress Junction, has its shaft sunk to a depth of 1,050 feet. A con- 
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centration plant, equipped with one Elspass mil] and concentrators, was in operation 
pert of the year. The Octave Mining Company closed its plant down in the spring 
of 1905, but resumed operations during the last month of the year. The mine is 
being extensively developed. In the past the property has produced a large quan- 
tity of gold bullion. The Monica mine has altogether 2,000 feet of development 
work and is operated by an incline shaft 291 feet deep. The year’s production came 
from ore shipped to Kirkland, 17 miles from the mine, and treated by amalgamation 
ina stamp mill. The Rich Hill, in the district, has yielded from the surface fabulous 
sums in the past. It wasthe scene of much activity during the spring months of the 
vear. A total amount of $16,273 in gold dust extracted from the gravels on Rich 
Hill and vicinity was sold to storekeepers in the neighboring camps. 


YUMA COUNTY. 


The mining interests of this county have been active on account of improvements 
in transportation facilities made during 1905 in the building of the Arizona and Cali- 
fornia Railway (p. 37), which will cross the Colorado River at Parker. The South- 
ern Pacific Railroad, as is well known, crosses the southern part of the county. 

The Plomosa district is the most promising of any of the sections of the desert 
country south of Bill Williams River. In the Bill Williams section a number of 
undeveloped properties will be relieved of the more or less prohibitive transportation 
expense under which they have labored before the advent of the railroad. This 
county in 1905 suffered a decrease in tonnage for all metals produced, except lead. 
Reports of production were received from 7 properties, one of which was a placer 
mine. The number reporting is the same as in 1904. The total ore output in 1905 
was 62,649 short tons, with a total value of $305,754, or an average value per ton of 
$4.88, of which the gold and silver contents averaged $4.68, mainly gold. The total 
quantity of gold produced amounted to 13,894 ounces, valued at $287,215; silver, 
11,733 ounces, valued at $7,087; copper, 350 pounds, valued at $55; lead, 260,130 
pounds, valued at $12,226. In comparison with the figures for 1904, the ore tonnage 
is seen to have decreased 6,513 short tons in quantity and $156,339 in total value. In 
1904 the total average value of the ore was $6.69 and in 1905 it was $4.88, a decrease 
of $1.81. The gold and silver contents of these ores decreased from $6.53 to $4.68 
perton. The decrease was caused mainly by the loss of certain mines which operated 
in 1904 and did not resume in 1905. The total quantity of gold decreased 7,564 
ounces and $156,361 in value; silver, 2,124 ounces and $846 in value; copper, 850 
pounds and $95 in value; lead increased 2,680 pounds and $963 in value. 

Castle Dome district. —This mineral region is located about 20 miles north of Yuma 
and 16 miles east of the Colorado River. Since 1869 the mines have been worked 
almost continuously. The La Colorado and also the claims belonging to the Castle 
Dome Mining and Milling Company produced during the year lead ore carrying 
gilver. 

Ellsworth district.—Eight miles to the southwest of Wendendale, on the New 

Arizona and California Railroad, is located the property of the Socorro Gold Mining 
Company, owning and operating a 20-stamp mill, equipped with plates for amal- 
gamation, and 3 Standard and 2 Frue vanner concentrators. The concentrates, after 
grinding 84 hours to 100 mesh, are cyanided raw, in a 5-foot amalgamation pan. 
The extraction has been as high as 90.4 per cent of the total values. The mine is 
developed by an incline shaft 657 feet deep, with drifts aggregating 2,300 feet. These 
properties are able to furnish from their present development a considerable tonnage 
of ore, carrying gold and silver. The emerald group of claims issituated in Cunning- 
ham Pase. A small shipment containing gold and copper was made. There are 
various other properties of copper, gold, and silver in this district that are developed 
enfficiently to produce, and will be heard from in 1906. 

Kofa district. — This district is situated 75 miles northeast of Yuma. The principal 
producing mine is the property of the King of Arizona Mining Company. The 
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mine is developed by a vertical shaft 500 feet deep and tunnels 2,000 feet. A mill 
using the cyanide process is equipped with Cornish rolls in which the ore is dry 
crushed. The capacity of the plant is about 175 tons of ore per day. Theorecarries 
gold and silver. 

Plomosa district. —This section appears to be the most promising of any of the sec- 
tions. There are a large number of mining properties carrying gold, silver, and 
copper, surrounding the town of Quartzsite, located in the valley to the west of the 
Plomosa range and east of the River range of mountains. Some of the mines in the 
2 ranges just mentioned are the Guadalupe, Arizona Copper Company's mines, and 
various small prospects on the west of the Plomosa range; and the Desert Queen, a 
promising high grade property. The Valenzuella Copper Company has commenced 
the construction of a small smelter upon its properties in the River range. In addi- 
tion to these are numerous properties which have been held back on account of lack 
of cheap transportation, and among this great number of prospects some good mines 
will probably be found. 

There are copper and gold properties in the immediate vicinity of the Colorado 
River, from 4 to 10 miles above Parker, and very large and promising copper deposits 
on the opposite side of the river or California side, within a few miles of the pro- 
posed line of the Arizona and California Railway; among them the American Eagle 
group of copper properties. Several placer properties were operated and gold dust 
worth $18 per ounce was produced. 


CALIFORNIA. 


By CHARLES G. YALE. 
PRODUCTION. 


For the calendar year 1905 the returns received from mining companies and 
individual producers show that the State of California made an output of gold, silver, 
copper, lead, and platinum to the value of $22,177,733, which is somewhat over a 
million dollars less than in the previous year. The falling off was in the silver and 
copper, and mainly in the latter metal. 

The gold output for the year was $18,808,545, the silver $650,009, copper $2,604,816, 
lead $21,043, and platinum $3,320. Comparing these figures with the corresponding 
ones of the previous year, it is seen that the gold vield increased by $264,869, the 
lead $16,873, and the platinum $1,454. The silver yield was $193,927 less, and the 
copper values fell off $1,181,206. The following table shows these figures in detail 
as to both quantities and values: 


Production of gold, silver, and associated metals in California in 1904 and 1906. 


B EE COME ERE 
1904. | 1905. ncrease ure ecrease 
Quantity. | Value. | Quantity. | Value. Quantity. Value. 
Seer eee in cam ae EAN E ee p 
Gold...... fine ounces.. 901, 484 ¡£18, 633, 676 914,217. 14 818, 898, 545 i+ 12, 733.14 |-- $264,569 
Silver ........... do....| 1,480,589 843, 936 ` 1,076,174 650,009 |— 404,415 — 193,927 
Copper ....... pounds..| 29,961,590] 3,786,022 !16, 697, 544 2,604, 816 |—13, 264, 046 —1,181, 206 
Lead ............ do.... 124, 200 4,070! 447,723 21,043 |+ 323,528 |+ 16,973 
Platinum.crude ounces 117 1, 866 ` 200 — 3,320 | + 83 + 1,454 
„m ! m — ——M— 


Toal Grete A 23,269,570 1.......... se. 22,177,733 | 


There were 1,139 mines in California which reported a product in 1905, of which 
658 were placers and 481 were deep mines. Returns were also received from 2007 
non-producing mines, without counting the many idle ones from which no returns 
were received. 
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Of the 481 deep mines 449 were gold producers, 9 silver, 20 copper, and 3 lead. Of 
course some of the gold mines also yielded certain proportions of silver and copper. 
The quantity of ore produced by these deep mines was 2,696,603 short tons, which is 
85,835 tons less than in 1904, though there were 481 deep mines producing in 1905 
as ayainst 474 in 1904. The total average value per ton in 1905 was $6.03 as com- 
pared with $6.57 in 1904, and the average value per ton in gold and silver was 
$5.06 as compared with $5.21 in 1904. Aside from Alpine, Modoc, and Monterey 
counties, in which only sample lota of high grade ores were worked, the highest 
average value per ton was in Sierra and Fresno counties, the former working 18,378 
tons of ore valued at $21.21 per ton, and the latter 12,525 tons valued at $21.41 per 
ton. The highest value per ton in gold and silver, aside from the three counties 
named with sample lots, was in Sierra County—$21.21. More ore was crushed in 
Amador County than elsewhere—649,693 tons from 25 producing mines, with a total 
vield of 123,622 more than in 1904. The total average value per ton was $3.67 in 
this county, and the same average is noted for value in gold aud silver. 

The lowest averages per ton in gold and silver were, generally speaking, from the 
mother lode counties of Amador, Calaveras, El Dorado, Mariposa, and Tuolumne. 
Mines in these counties crushed ore which aggregated 1,626,320 tons. The Amador 
County average per ton was $3.67, Calaveras $2.81, El Dorado $6.98, Mariposa $4.93, 
and Tuolumne $4.27. 

There were 29 counties in the State reporting more or less product from deep 
mines, the total number of short tons crushed in 1905 having been 2,696,603. Of 
this the mother lode mines in the five counties named yielded by far the largest pro- 
portion — 1,626,320 tons, leaving 1,070,283 tons divided among the other 24 counties 
in which deep mines are worked. 

The following table shows, by counties, the production of the metals in the State 
in 1905: 
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Production of gold, silver, copper, lead, and platinum in California in 1905, by counties, — 


Gold. Silver. 
County. AAA A - 
| Quantity. Value. Quantity. Value. 
Fine ouncea Fine ounces. , 
AIDING 20-922: owe aov o e ism a UA MA 17.41 $360 2 $1 
A cma eb enr EDD NE Vea ELE ES 117,075.28 | 2,420,161 21, 420 12, 938 
Butte uu Lou haere ade pal adt ee etie E ut | 125,334.10 | 2, 590, 886 10, 907 6, 588 
Cals Cerne aca 86,130.98 | 1,780,485 105, 693 63, 838 
Del SNORE 1 d e abor uso dur otiosa ne | 3:26. 97 6, 759 60 36 
EI DoradO cosa PIS eee de | 18,653.19 385, 596 3, 253 1, 965 
PEFEQUO ons ordi eiue don es rence D eae | 1,715.42 35, 461 14, 930 9, 018 
Humboldt vida tes 2, 429. 58 50, 224 346 209 
o A REE 4, 426. 36 91,501 | 84, 622 91, 112 
BGT codon ce Rue ed ii uU uU cnr dE | 64,246.27 | 1,121,370 170, 469 102, 963 
Lesen and Los Angeles........................... 7,497. 34 154, 984 3, 503 2,116 
MATE M E EUR 3, 140. 70 64, 924 2, 048 1,237 
Mariposa... pavo t enr 20, 964. 26 433, 370 6,763 4, 085 
Mendocino. essences cleseser e ccs ccueesl 1. 98 41 MENS eM 
Modoc a... oo- Gag 1.26 Dee MIO AABT 
Monterey . —€—— sel 66. 42 | 1, 373 7 4 
A IIA | 15, 090. 96 311, 958 15,876 9, 589 
A E Ma ecd ena ond 148,849.75 | 3,076,997 41,129 24, 842 
Placer ........--- 25,795.29 | — 533,235 | 29, 177 17,623 
PROMOS ....2.....ecc mmt IAIIIeeellesesee e sesso 13, 060. 85 269, 992 1, 847 1, 116 
Riverside ....... 287. 20 5, 937 91 55 
anemias ul | 21,017.08) 434,461 | 66, 969 10, 449 
santa Barbara ....--meeeeeeeeelluuLL 33. 86 700 . 3 2 
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Production of gold, silver, copper, lead, and platinum in California in 1906, etc.—Con. 


Gold. Silver. 
County. Pee A SE ES LN 
Quantity. Value. Quantity. : Value 
a — ———————— PI AS PR ¡E 
Fine ounces. Fine ounces. | 
NI cauce A SUV EY US 4, 267. 25 $88, 212 10,078 | $6, 087 
SACTAMEBOIDO pascal ERE ob i 31, 473. 96 | 650, 624 2,745 : 1, 658 
i.f Mp A a tenes 341,188.47 | 706, 738 270, 580 163, 400 
SIUS NEP E RENS 24,737.70 | — 511,373 13, 101 7,913 
Sisk ly Obl asi: A Se ace duet UE 36, 885. 28 762, 486 7,318 | 4, 420 
Stain a caer nce sane qe e eaten: 2,418.75 — 50,000 828 | 500 
Trini. A A s AE ETT 37,540.71 ; — 776,035 5,977 3, 610 
A A ILLINS 191. 66 3, 962 598 | 361 
Tuo) Oils NE 62,833.70 | 1,298,888 ' 19, 076 | 11, 522 
O 13,517.22 279,426 1,245 752 
Undistribuled o corde eode e pec A ore abre eve: 165,568 ' 100,000 
Toti LE es 914,217.14 | 18, 898, 545 1, 076, 174 | 650, 009 
{ O : i " ; 
EA | Copper Lead | Platinum E Total 
| Quantity. | Value. Quantity.| Value. |Quantity.| Value. value. 
Pounds. | Pounds. Ounces 

A IPING shee tee lake Sits se inks A EMI Nae ERR es ort Petey ass A aeu s mad E $361 
Amador ................. 10, 000 $15 S004 A A ee ould che MIE 2, 484, 659 
Buttes soca uvvevscestececs P Rs peers RET lessee O 110.0 $1, 770 2.599, 244 
Calaveras........... ss. 3,066,810 ` 572,022 I: 2, 416, 345 
DENOTA ears sass iocus eroi anat 1.5 22 6,817 
El Dorado ............... ME TIME ep c 412,521 
Fresno ..............uee. 1,340,000... A ose votes estemos Udo ne: 269, 119 
Humboldt............... —— pen 12.5 204 50, 687 
(VO capado seen 151, 606 23, 651 | 447,723 | 991 0431 A essct: 187, 307 
A RA A E A A 1, 224, 333 
Lassen and Los Angeles. 20.22 cs: olei eic ce epu re Ier rra etm orocclewees e rne 157, 100 
MHOGEIR Sein uses Eas eost tab deme eatem A A Bowes vodka ues PA 66,161 
Mariposa ...............- 12, 541 1956 1. i eeeses osos ees 1.5 25 439, 436 
Mendocino ..............j............ A Hermon A A 41 
MOdOGQ src adas A A Mapas Ud RETE ans 26 
fenore tr X n ————————Á—————— | NO OR RN esoo 1,377 
MONO A A enr a laa 321, 547 
Neyvatliunocs Gens A A oua uuSa eerste iuba | 1.2 20 8,101, 859 
Placer A A 367, 250 AAA. exse E MORI WERE 86 608, 185 
Plüt88... ilios 1, 066 A O A 271,274 
A A, A A E esate: 5, 992 
San Bernardino ......... 52, 603 A O se actunees sacer bs 483, 116 
Santa AAA A A O uc uus 702 
San Diego ............... 4, 803 749 sues A er omes pr 95, 048 
Sacramento ............. lesen A | ug Due 40. 0 700 652, 982 
BIRSUCLosice Duvet dde 10, 830,865 | 1,689,615 |.......... AN ORR RE PON 2, 559, 753 
e La: A ERES "iE A XN ASA E 519, 286 
Siskiyou DO Dou phe MEC NEN M 5.3 93 766, 999 
Stanislaus............... Ne ot Siete Sean | a da AR IO A 50, 500 
Trinity asa es as Pa a as A MEME 26. 0 450 780, 095 
Tulare old a A dE Meme 4, 323 
Tuolumne............... E A eed PC sot E e 1, 310, 410 
Rb m I cama EE ONERE DDR e Eee HI 280, 178 
Undistributed silver..... ARI rp | vacuo ed LM i d ei aan tion 100, 000 
Mota n aec 16,697,544 | 2,604,816 | 447,723 21,043 `° 200 3,320 | 22,177.783 
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The counties which increased their gold output in 1905 over previous year were 
Amador, Butte, El Dorado, Fresno, Lassen and Los Angeles, Mariposa, Mendocino, 
Modoc, Mono, Nevada, Plumas, Santa Barbara, Sacramento, Sierra, Trinity, Tulare 
and Yuba. The greatest increase was shown in Butte County, which is due to the 
operation of a large number of gold dredges. Other large increases are in Amador, 
Nevada, Sacramento, Sierra, Trinity, and Yuba. All the counties show increased 
silver output except six. In copper material increases in output were shown in 
Calaveras and Fresno counties. The main loss in this metal is in Shasta County, 
where the falling off in value amounts to $1,713,903 for the year, owing to the closing 
down of certain prominent works. The increase in lead comes from Inyo County. 
Most of the increase in platinum comes from the gold-dredging counties of Butte 
and Sacramento. The details of these increases and decreases are shown in the 
following table: 


Increase (+) or decrease ( —) in production of metals in California in 1905 a8 compared 
with 1904, by counties. 


| Gold. Silver. Copper. Lead. Platinum. 
UDI: | Value. du | Value. | Quantity. | Value. pi Value. SU Value. 
| Fine Pounds. : Pounds. Crude 
| ounces. | 7 028. 
Alpine.......... — H, 467 — 253, — $144|............ A o cd A ceeees 
Amador ........ +339,360 + 9,885 + 6,363| — 4, 000| + AAA [uasa ie Lean paced aes 
Butte........... | 64,301 + 6, 967| + $ ee e gud Pee A Pere + 43.04 $725 
Calaveras ...... — 6,551/|— 16,271, — 6,681 + 1,055,150 + 294,857,.........]......... |... Lll Leere 
Del Notte. ...... ZEE DM LI Bee E E veas | ake esee 2 
El Dorado...... + 8,687 4+ 3,225 + 1,949-- 160,0004+ —24,9601.........]. s. Lee] esses] ess 
Fresno ......... + Zi, 749+ 14,923 + 9,014d/+ 1,440,000 + 224,640 ....oocooloccnccccolocccccccoloncn roo 
Humboidt......- 10,927 p — 346 — 209............. MERDA MENO ere + $04 54 
Inyo............ — 44,287 + 16.433 + 12,244|-- — 143,198 + 22,801 +323, 523; + $16, 973]. . .... ... |. ...... 
Kern ........... —263, 371 SS 54.607 chance A A uela se A A 
Lassen and Los | 
Angeles ...... I+ 26,590 + 719 + OUO Lose A eade sc ced | nau dte A e icacd doe 
Madera......... ,— 10,279 + 2,008+ 1,212—— 10,300— — 1,300.........,.....- eee] serene 
Mariposa ....... it 5,8174 1,849 - 1,284 + 3, 041) + A EN +15+ 2 
Mendocino ..... + e OEE O A e ebat co DUE AA E ERRATE as feos 
Modoc .......... + aU oes waist A A cn vans poss A AO A E EE 
Monterey....... |- 6,295 + 7+ a AA ous ase A E A OA 
Mono..........., + 56T 2,247 — TAL eee eee Ics puse dis A eaten ed ooi Ven 
Nevada......... +145, 883} + 19, 469 + 12,490... ......LL.l. eese PEME etos + 121+ 20 
Placer.......... —257,106'+ 8,046 4- 5,578.— —232,750— — 14,709........... ees — 2.2-— 329 
Plumas......... + 11,265/+ 1,044 — 6524 1, 066! + JOB ciconia hec (Aeshna omia 
Riverside... = 1,482 — als [Blo chee A A o A ties 
San Bernar- | 
dino.......... /—163, 253 + 43, 160 + 26 878 — 101,874/— 6,8l4|......... A | eaters biskel a 
Santa Barbara.. + — 700 + 3 2 E p RN PTA A 
San Diego...... ¡244,473 + 9,706 + 5,875|+ 4, 803| + dad Wn O REPE A 
SenLuisObispo. — — 630......... sana el Taare ael daten a eq A A oua s pande 
Sacramento ,... 239,900 + 2,74 + A A VEA + 40.0+ 700 
Saa isi. —325, 429 —430, 674/—236, 286 | — 15, 607, 280| —1, 712, 9028. ..oooooolocccnonos | MOM oem 
Sierma .......... +131,251 + 10,387)+ 6,366|....oooooocoleroroooo... A | dual jenen 
Sb kiyou..,...... 2540. 150.4955, A l'a pa tutae Fu x vex le rtraez o + 45+ 77 
Stanislaus ......|......... + 363 + 295 — 7,:3€|— — 939......... TEE ERR | — 
Trinity ......... 2056.00) + 3 210 MOL a pite vtr EeERR ERE a + 10.04 180 
Tolare... + 2804 E A eee E tete RAE. 
Toolumne...... «(352-0982 19: 150 A A A | ee awe | A edd S 
Ventura ........ c MBE OU asus A AEP E asc: rw TE qm 
Yate... $188,760 + 119+ 723... ls edere ier | ME occ 
Cnapportioned .|......... — 9,876......... —  107,800—  13,700......... IP OE E 
Total .....| +264, 869 —404, 415 —199,9271-.13,264,046| — 1, 181, 206 +323, 523 + 16,978/+ 83.0] +1, 464 
a A i, gn de m Piha NE Fe ant oO Sees EI ASES 
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The number of deep producing mines has not increased as much as anticipated 
there being but few more than in 1904. The tonnage output was less, as was the 
total average value per ton, and the average value per ton in gold and silver. This 
is shown in the following table: 


Tonnage of ores sold or treated, number of producing mines, and tenor of ores in 1904 
and 1905. 


Number of 
deep mines 


Average value 


Average total per ton in gold 


Total tons of ore | 
value per ton. 


sold or treated. 


| producing. and silver. 
County. Increase | 
(+) or de- 
1905. crease ( — 1904. 1905. 1904. 1905. 1904. 1906. 
compare 
with 1904. i 
Short tona. Short tons.! | 
Alpine NER PH . 1 | — 89| 1 1 | 85.52 ¡$361.00 | $5.52 ' $351.00 
IO esses 649,693 | +123,622 23 | 25| 3.9; 3.67 3.92 3.6; 
Biltte urs O 1, 058 — 10,108 8 | 10} 3.44| 10.15| 3.44 10. 15 
Calaveras ............... eese 547,972 | — 87,005 32 32| 3.10. 38.86] 2.64 2.81 
Eldorado................... e. 36,708 — 19,395 | 31 29 | 5.09| 7.66| 6.09 6. 96 
A etre tus 12,525 | + 12,500 | 5' 4 | 184.00 | 21.42 | 184.00 | 3. 48 
Humboldt ..............20ceecleceeeeeeee - 2% i 0| 82 l....... $.21 ....... 
Or 8,907 | — 1,191 27 | 22 | 17.88 | 20.73 | 17.48 | 15.71 
KP us ecc weed ad Dur Ee orsa | 252,776 | + 35.123 4 45! 753| 4.81] 753; 4M 
Lassen and Los Angeles ...... i 27,103} + 7,932 2 4 | 6.78 5.79 6.7 5. 79 
Madera os | 5,380 | — 1,869 8 8, 10.48 | 12.30 | 10.36 ! 12.30 
E ...aooeo 00000000 88,316 | — 3,873 19 | 28 | 4.65| 495| 4.64 4. 93 
MOE a tau geh 1| 4 Ti A ias 26.00 |........ , 26.00 
Monterey .............- cene 2| — 23 1 1 | 20.00 | 62.50 | 20.00, 62.50 
MONO scada 23,444 | + 1,060 12. S 12.36 13.70} 12.36 | 13.70 
Nevada datado | 325,266 | + 67,246 41 | 43! 10.20 | 8.46 | 10. 20 8. 46 
Place it 23,939 | — 27,144 21 19, 5.54! 8.59, 417 6.20 
Plumas............... eee eene | 31,455 | + 1,625 18 17! 6.42! 5.6 | 5.42 5.69 
Riverside nsec su Sicen ei eroce | 959 + 332 5|, = 3| 19.71| 7.96, 19.71 | 7.96 
San Bernardino ............... 34.089 | — 489 13 | 13 | 17.94 | 13.89 | 17.51, 13.65 
San Diego..............eeeeeee 9,650 | — 38,036 nc 6 6.83 ' 9.83 | 6.83) 9.25 
Jtr AMNES 214,036 | — 90,964 35| 26) 15.77 | 11.89; 4.62 | 4.00 
A ooo so ecss o D rape 18,378 | — 12,009 10 11| 5.25 | 21.2] | 5.25, 21.21 
Biskiyou ......... cesse enses | 31,846 | + 5,140 34 48 | 13.09 | 11.13 d 11.13 
Stanislaus..................... | 6,840| — 7,160 1 | 1 5.02 | 7.38 5. 02 4.38 
"Trinity voice) ee bestens ui vex | 40,468 | + 15,140 27 | 30! 751! 8.75 | 7.51 | 8.75 
Tulare A ossis 500| + — 490 1 3,110.00, 8.65, 110.00 8.65 
"TUOMIDING diran | 303. 631 - 66, 783 38 39 4.51 4.27 4.51 4.27 
MOD AAA orbe eu us — 120 1 0' 17.50 !........ 17.50 |........ 
A A 1,916 | + 1,651 4 6' 19.64! 9.31 | 19.64 9. 31 
Total.................... 2,696,603 | — 85,835 74 481 XJ 6.03, 5.21 5. 06 


The records show the treatment of 28,419 tons of concentrates valued at $1,783,976. 
The largest quantity was from Amador County, valued at $782,973. It was this 
county which also produced the most ore. Calaveras comes next in order, followed 
by Nevada and Tuolumne. There were more old tailings worked in San Diego than 
in the other counties. The next in rank being Calaveras, followed by Mono. These 
facts are shown in detail in the following table: 
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Tonnage and value of ore, concentrates, and old tailings in California in 1906. 


[Short tons.) 


Total ore. die pro wy eee 
County. 
Quantity. Value. Quantity Value Quantity. Value. 
BE Lo. owncenwswnassasecsecs l A lege satas) AR zt Re RRE 
00710 ASRHCPDIDCUEIDPPE TA bese 649, 693 2, 384, 613 10,0 A RF AA 
AAA 1, 058 Lies PAPA PRIOR O EA 
Calaveras 47, 972 2.11 173 8 27 ) X) ? 042 $17, 240 
ees ee eee Pp 36, 708 281, 182 y] 25, UNS Pus 
ED dn ood x pace AOI PET AEN Sa PX rah 12, 525 268, 2t 
ED A bese M UP 184 AAA A EEC H ome smh hb hailed acer 
o AAN EI ER 252, 776 1, 224, 247 ders PEA SA PTOS POE 
Lassen and Los Angeles ....... 27,103 157, 025 TIC peor Oe. TUM ere NAAA 
O AR SR 5, 380 ISO AAA A 
E II putes 88, 316 136, 958 735 11,852 
Mox ]« < wide d oferta aera l OD R E EA A A r A EEA E EEEE RA AE o 
EE eee 2 125 ula 2 ex PA 
MEME SR Se A 23, 444 V EP YA EE HH HC 228 S dixe hona 1, 120 8, 234 
A oanaseseéasaeseesseteses 25, 266 2, 750, 277 », 537 09, 850 
OO HIM Send dv ovata T ENEE 23, 939 205, 727 139 034 
A IT 31, 455 179, 094 RE 6,677 aa 
MO TEPREPEREHERETTCSEPREDT 7t RARA IE AAA AAA META 
san Bernardino................ 34, 039 A AAA AAPP AREA ATA 
san Diego.. PANA RRA 9, 650 90, 025 iis i 6, 400 53, 612 
Shasta . Ludo To edo 2459 xi dà 214, 036 2, 545, 085 
AA AEREA 18,378 359, 855 i 500 2, 030 
_ A A ases 31, 846 354, 306 10 102 
Stanislaus ............ AAA 6, 840 X), 500 
rar riada 10, 468 54, 096 
| mr————— — 500 1, 323 3 162 
AAA AAA 303 631 1, 296, 964 2,422 IS APA eee 
E ara da 1, 916 17, 839 xx. 100 602 
O RN OTT 100, 000 
e di o 2. 696, 603 16, 265. 807 28, 419 1, 783, 976 10, 662 81.718 


In making this inquiry in the State of California reports were received from 3,146 
mining properties, of which 1,139 were producers and 2,007 were nonproductive. 
There were 481 deep mines producing, of which 449 produced gold, 9 silver alone, 20 
copper, and 3 lead. Of gold placer companies 658 reported production, 227 of them 
being hydraulic, 26 dredging, 119 drift, and 286 surface placers worked by sluices, 
etc. Of the 26 dredging companies reporting some had two, some three or more 
dredging machines. More producing mines—178—are being worked in Siskiyou than 
in any other county of the State, and it has also the largest number of placers and 
quartz properties producing. It also has the largest number of hydraulic mines 
vielding gold and, with the exception of Butte County, which reported one more, 
the largest number of surface placers. 

Of deep gold mines the largest number is in Siskiyou County, but the largest pro- 
ducers are in Nevada, and the greatest tonnage of ore comes from Amador, Cala- 
veras, Kern, Nevada, Shasta, and Tuolumne. 
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Number of mines in California classified by chief products in 1905, by counties. 


zi Gold placer mines. Deep mines. F 
33 gls ga 
County. EE E = g l : Hu l l E E 

yOoRi:iiiiidim 

Z Hulaàiaà àj|é&|lo|s$ó E |e 
Alpine 00 ios 4 laaan | E A A les uo is yA PA [esent 1 1 
Amador............... 104 Durie: 1 8 11 24 |...... Pies 25 86 
Bütte rca didas 112; 5 15 13 39 72 10:5 oras A ets ves 10 82 
Calaveras ..........-.- ! 17; 3| 2 9| 10] 2] 830 ...... 2 |... 32 56 
Del Norte .............. 6 d. suco etae 5 9 aestas auos A E eem 9 
Eldorado.............. 144 4 1 11 13 29 28 cess. Il esses 29 98 
Fresno ................ puc RE SUE TU HO ect 2 2 A l dose 4 6 
Humboldt ............ 10 O es 9 YX eae ec ROUES ENS PA 24 
IlüVO Sones eae dO. laisse Satie AS 2 2 10 4 5 3 22 24 
KO. . v ere ELK. 107. A A arsen 1 1 43 d sse etes 45 46 
Lassen and Los Ange- 

¡A A A A 1 1 E A xdi 4 5 
Madera ............... A O PA O A 8S A AP A 8 8 
Mariposa.............. VI eee eee 2 2 4 29 esses Leeds 23 27 
Mendocino............ I A A A 1 T. A A O PA ERR 1 
Modoc ................ A E rep ren RN Y A A peo 1 1 
Monterey ............. Dess meme ga A 1 1 Lessons aaron 1 2 
Mono A 27 A camis 1 2 Lh epee A eens 11 13 
Nevada ............... 102 A 7 9 22 O A E 43 65 
OraAnge.....: 4.20 enn ¡A A O PON A E ES E A A CXqque 
Placer casa 120 1j cler 22 26 61 IB 1 osoes losas 19 80 
Plumas ........ eu 144 TS) ave che 11 47 71 16 |...... A “I7 88 
Riverside ............. A E A A nnns LM A E EOT 8 3 
San Bernardino....... 13 O A | eodd 2 2 8 3 7 a eee 13 15 
Santa Barbara... oos lero (alt 1 losses secus cese seus ve wae ame 1 
San Diego............. OU. Lies A eee 1 1 14 Peer Diana 6 7 
San Luis Obispo ...... d A A A A AN A A A A edes 
Sacramento........... Il eee 4 2 2 B scis A A samet uciies 8 
Shasta DE 160 T goose: 1 10 12 P) AP 4 ee 26 38 
a: AAA 78 19 oves 29 10 54 ll MA A A 11 65 
Siskiyou .............. | 145] 8 2 7| 38] 130| duo lacas 48 178 
Stanislaus............. leges O A A A Lehre A detected 1 1 
TEIBIL ada 90| 56 1 Ld. 27 Go) 590 A A ossates 30 106 
Tulare ... polos I2 |i 2s O aep. te REN Sv cess s ioe aw tha cte 3 8 
Tuolumne ............ 110 ee 1 2 4 dU. caes XR DR E 39 43 
Ventura .............. (AO Ferte] paren |e ew AA exea ep. TW lis cla A leeward A 
e rasai 31 5| 1 2! 926| 34 6 vanes D Ae 6 40 

Total............ 2,007 | 227 6| 119 | 286 | 658 | 449 | 9 | 2| 5| 481 | 1,139 


As to source of gold production with reference to classification of ores in the fol- 
lowing table the placers of various kinds—hydraulic, dredge, drift, and surface—are 
grouped together, and under the head of deep mines are given the results from 


siliceous ores, copper ores, and lead ores. 


output. 


ores evince some increase. 


the placers. 


The placers show an increase of gold 
The yield from siliceous and copper ores shows a falling off, while the lead 
The main increase in the grand total is, however, due to 
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Source of gold product in California by kinds of ore in 1906, by counties. 


[Fine ounces.) 


Deep mines 
Grand 
County. Placers. Siliceous Copper ne ned total 

Alpine 24.2294. e pu Rn Rte ER e eun ILAL |... eti Pees RES 17.41 17.41 
Amador.....................- 2, 408.15 | 114,667.18 |............].........-.- 114,667.18 | 117,075.28 
Bute ad 124, 821. 86 IL | osos ovens exei e ox 512.24 | 125,384.10 
Calaveras .oooooooommoomcooo.. 14,609.34 | 68,768.38 2,758.26 1... sse ss 71,621. 64 86, 130. 98 
Del Norte coro rió a A A A aetatis uud cue Sae 326. 97 
Eldorado.......- cse cessi 6, 333.25 | 12,319.94 |............]..........-- 12, 319. 94 18, 653. 19 
a eve exa ERI EN 41. 26 262. 31 1,411.85 |... 1, 674. 16 1, 716. 42 
Humboldt Liricas ais 2,429.58 A AI O dtu iUt 2, 429. 58 
VASO AA E soe cores 130. 61 3, 823. 90 7.45 464. 40 4, 295. 75 4, 426. 36 
Eém ooo ceo o AIT cesta Seas: 4.16 | 54,242.11 |............]............ 54, 242. 11 54, 246. 27 
Lassen and Los Angeles ..... 3. 63 7,493.71 AA celestes ue 7,493.71 7, 497. 3A 
Madera (s 3, 140.70 A A 3, 140. 70 8, 140. 70 
Mariposa..................... 118.08 | 20,846.18 |............].........--- 20, 846. 18 20, 964. 26 
Mendocino................... A rine och. edes A nee ome wees 1.98 
Modot ME AA eu ws 1.26 1.26 
Monterey «eo lee usus 60. 37 06:00:71. 0 ot O 6.05 66. 42 
MODO pues sed ame caress 14.51 | 15,076.45 |............]............ 15, 076. 45 15, 090. 96 
Nevada MA n ReITDE 16,962.05 | 131,887.70 |............] ------ eee 131, 887.70 | 148,849.75 
Plücef 2o 2:9 daia nst 19, 412. 78 5,671. 86 710.63 AA 6, 382. 49 25, 796. 22 
POMAS oi 55 osse Oxo dan dne 4, 444. 79 8, 601. 55 14.51 |:::: cus 8, 616. 06 13, 060. 85 
A Sure Eo centes 287.20 NENNEN t 287.20 287.20 
San Bernardino.............. 502.42 | 20,514.66 |............|.-.-........ 20, 611. 66 21,017. 08 
Santa Barbara ........-...... 33.86 oc acento A sepes AN ISIN UPEREN 88. 56 
San Diego.............-...... 241. 88 4025.92 oic vos eel see eei RD 4,025. 37 4,267.25 
Sacramento.................. 31,473.96 A Rr PEN 91, 478. 96 
MILII oy ceeds m 706.96 | 27,511.76 5,969. 76 |............ 83, 481. 52 84, 188. 47 
ier ENTE ET ES LE 6,246.03 | 18,491.67 |............]............ 18, 491. 67 24,737.70 
BiskivOUu. A 19,873.69 | 17,011.69 |............]- ..---.-...- 17,011. 59 86, 885. 28 
Stanislaus..........-.-...... Plautia ets 2 MIB 10 AA | ges cde gs Us 2, 418. 75 2, 418. 75 
es A RR E eds 20,.521.09-|..17,019.62:1.. 4 sere es 17, 019. 62 87, 540. 71 
Tülate ode Sears eee ens mesures ia AA STARS 191. 66 191. 66 
Tuolumne ...........-....... 647.94 | 62,185.76 |............]............ 62, 185. 76 62, 833. 70 
o A sees lee, 12, 658. 08 859.19 es coe dn Lu wbbr ESO 859. 19 13, 517. 22 

TOA) csi eon RE e ERES 285,029.17 | 617,856.11 | 10, 867. 46 464.40 | 629,187. 97 | 914, 217. 14 


—18,859.58 |  +439.24 |—31, 111.30 | +12, 733. 06 


Increase ( +) SECS aba nce ¡17,690.96 


In view of the fact that the principal increase in gold production for the year is 
from placers, an analysis of the latter showing the source of this gold with reference 
to kinds of mining will be of interest. 

Hydraulic mines are operated in 16 counties of the State. The largest ones are 
in Trinity and Siskiyou counties, where are the largest number also. In these 
connties the débris passes off into nonnavigable rivers, and there are no Federal or 
local restrictions as to disposition of these tailings. The same is the case in Hum- 
boldt and Del Norte counties. In Amador, Butte, Eldorado, Nevada, Placer, 
Plumas, Sierra, and Yuba connties the débris is impounded and not allowed to 
escape so as to reach ultimately any navigable streams. Licenses must be obtained 
from the California Débris commission before this class of mining may be carried 
on in the drainage basin of the Sacramento and San Joaquin rivers, and restraining 
dams must be constructed. For this reason the output of all the claims in these 


170 MINERAL RESOURCES.: 


counties named is more or less restricted, and comparatively few of such mines are 
now worked on any scale of magnitude. "Trinity is the most productive of the 
hydraulic-mining counties, and it also has the largest and most productive mine of 
this character in the State, and, in fact, in the United States. Siskiyou county 
comes second in amount of output for the year. In none of the older mining 
counties where the Caminetti law applies, requiring impounding dams, does the 
hydraulic-mining output of any one mine for the year reach $100,000, and in only 
two does it run over $80,000. The hydraulic mines of California yielded $53,043 less 
than in 1904, and this particular branch of gold mining is not making progress in 
the State. 

The drift mines, which yielded $815,242 for the year under review, show a falling 
off in output for the year of $118,712. The principal drift-mining counties are 
Nevada, Placer, and Butte, although this kind of mining is carried on in 15 counties 
of the State. Some of the old hydraulic mines of Nevada County are now 'being 
drifted, which accounts for the increase of yield from that source in the county. 
Placer County, usually considered the principal drift-mining county of the State, 
shows a material falling off in returns for the year—$146,040. Nevada and Butte 
increased. 

The gold-dredging industry shows a marked advance in yield, the increase for the 
year being $1,089,105. All the counties where dredging is carried on show a larger 
output except Trinity. A comparative statement of production for 1904 and 1905 is 
às follows: 


Output of gold from dredging operations in California in 1904 and 1905, by counties. 


Increase (+) or 
County. 1904. 1905. decrease ( —). 

BUG. lesus yere ie ou geese ade ds A | $1, 632, 507 | $2, 261, 888 + $629, 381 
Calaveras isens ————Á———— ESENS | — 115,951 202, 505 + 86,554 
ELIO [oM cL 41,547 + 41,647 
Sacramento ces A ss 348, 990 569, 125 + 220,135 
SIS KIVO lnea ia oie dius : 6, 827 7,111 T 284 
EPID UY d | 8, 500 5, 000 — 8, 500 
TUDHI.Q A E s fe E | 74, 263 188, 967 + 114,704 
Totals. sen aha ae a ee oleate sve LUE 2,187,038 | 3,276,143 + 1,089, 105 


It appears from this table that Butte is still the leading county in the dredging 
industry. It has by far the largest number of dredges and the largest output, and it 
shows the greatest increase in yield. The principal point is Oroville, which is, in 
fact, the only place in the county where these machines are operated. Sacramento 
County comes second in importance, the dredges being located in the Folsom district. 
The Yuba County field has many machines of the largest size and more are being 
built. Only a few of them had commenced operating at the end of 1905. It is pre- 
dicted that this field will ultimately eclipse in annual output the field at Oroville, 
when all the projected dredges are actively at work. The other dredging districts of 
the State are as yet unimportant. 

At one time the hydraulic-mining industry was the most important of those deal- 
ing with the auriferous gravels, but later the drift mines became somewhat more 
important in the matter of actual yield. It is noteworthy that now the dredging 
interests have so far eclipsed the other placer interests that the dredges are producing 
$461,205 more than the hydraulic, drift, and surface placers combined—a result which 
would hardly have been predicted a few years ago. It is also worthy of note that, 
although many persons supposed the placer mines of California virtually worked out 
years ago, the gold produced in 1905 by the various methods of working these super- 
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ficial deposits amounted to $5,892,081, the increase over 1904 being $906,791, due to 
the increased output of the dredges. 

As to the surface placers, while the yield for the year was slightly less than in 1904, 
yet the total output aggregates $825,556. The largest amounts come from the coun- 
ties of Siskiyou, Butte, and Placer, each of which was over the hundred thousand 
dollar mark. There are 27 counties in which surface placers are still worked by 
sluicing, etc., to a greater or less degree, and in these counties there are 286 active 
and yielding mines of this kind. The following table shows in detail, by counties, 
the source of the placer gold: 


Source of placer gold in California in 1905, by counties. 


County. | Hydraulic.) Drift. | Dredging. ae Total. 

= MEME QUEUE UR . 

Amador is ose PUER RE UU EM $2,262 | $420 |... ese $47, 099 $49, 781 
A ERE 48,089 133,667 | $2,261,887 | 186,804! 2,580,297 
Calaveras... 2... 2...ceccececeeeeeeees 88, 596 40, 983 | 202,505 ' — 19,913 302, 002 
A WODU BU ds | DAUM tities cual Areca iam 4,009 6, 759 
Eldorado ...........................-... i 2, 900 , 58, 685 41,547 27,788 180, 920 
A ortae Metu num MN codons See cae Vm M 853 853 
Humboldt................-...-. eene 38,804. 1 ode ed Lecce ou tek ades | 16, 530 50, 24 
o A O | visas dudar detis uai aod cba t | 2, 700 2, 700 
Reet ER ERR MAMAS cT SEO. c E | . 86 86 
A oot o Loro A A IA 75 75 
Mariposa A A loekananeunt: S364 ee ee 2, 105 2, 441 
Mendocino elias eire det pee emm | 41 41 
MODO ¿carta o is 150: ii Tal xen mds 150 800 
Monterey EP p | Shan wax ee oq aate usa ea cp E Vat ante 1, 248 1, 248 
Nevada. p""---——— PM 87,712 220,865 |.............. 42, 559 850, 636 
PINGERE. etes a mee ones ea | 93, 481 200,979 |............-- 106, 837 401, 297 
PlüIids occ eec tessuti | 9,613 12, 406 |.......-.eeee- 69, 863 91, 882 
AA A A s euam ena e pas 700 700 
san Bernardino AAA A A ERR ERR RT Kd en 10, 386 10, 386 
Bán DIegO A i ete reda lese edes [ee pelo cos dul ona Qu ERES | 5, 000 5, 000 
Bacramento . 2.22. eee cece cece eee eR nnn 45, 000 569, 124 36, 500 650, 624 
SHAMAN Loc es tbe IN 900 900 |..........eee- 12, 814 14,614 
A der NERONE TIE |^ 41734 TOT ansia 10, 306 129, 117 
Biskiyou. eese si naa ee 228,291 ! 18, 286 | 7,111 162, 137 | 410, 825 
TAO O etosa er adi end 370, 034 1, 500 | 5, 000 47,675 424,209 
TUOLUMNE .-.oooocoooccncccccc eee nne 2, 000 I SU eio 3,018 18, 394 
ji. C | 12, 984 1, 355 188,967 ' 58, 359 | 261,665 
TOt m e oci NI O d. 975,140 | — 815,240 3,276,141 R25,555 | 5,892,076 
Increase (4-) or decrease (—) .......... —53,043 — —118,712 #1, 089, 105 | 10,569. +906, 786 


l 


As to silver output the returns for the year show a falling off of $193,927 from 1904, 


the total output having been 1,074,173.84 ounces, valued at $650,009. The second 
table in this chapter gives the aggregate yield by counties. The following table 
gives the source of the silver by classes of ores. The placers, the siliceous ores, and 
the lead ores each show increases, but the great deficit from the copper ores causes 
the decrease of over 400,000 ounces for tke year. This is mainly due to the cessation 
of operation of certain Shasta County properties during the year. 
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Source of silver product in California by kinds of ore in 1905. 


[Fine ounces.) 


Deep mines. 
County. Placers. | Siliceous | Copper Lead Total un 
ores. ores ores i 

AIDING Sars EEE EE PEE 2 EEEN AA 2 2 
AIAG OR iii 438 20, 982. cts vsus neveu tUe 20, 982 21, 420 
Bue incida 10, 652 209. A A sè 255 10, 907 
Calaveras ...................... 1,440 12, 001 92,252 liar 104, 253 105, 693 
Del Norte visionaria cca’ A, Pe Selene aoe latae ius E aac 60 
Eldorado ...................... 694 VAS io. A EEEE s neis edule 2, 559 8, 258 
Fresno... in a o er e ERSTE 7 354 14,569 ES 14, 923 14, 930 
Humboldt ....... oe DAG Io smod rax dust eh A ——Á 846 
IDVO pcs ce etc ESEHU aS 13 30, 516 616 53, 477 84, 609 84, 622 
WGP sec oun A, ics ewes ess 170,469 hace iow AN 170, 469 170, 469 
Lassen and Los Angeles........|............ 3,508 AAA ARE 3, 503 3, 503 
MGC A A twenties 2 8 A NEN [PS e 2, 048 2, 048 
MArÍpoOSa......oocooococonococos 20 r i. A EE PEESO 2s 6, 743 6, 763 
Monterey ...................... A O isse rude idees 7 
MODO PROTON I me 15,870 ions esses wali ewes seats 15, 876 15, 876 
Nevada ........................ 1, 533 30,090. A lerem Cue 89, 596 41, 129 
Placer siii ———— 1, 863 9,074 18,240 |.......... 27,314 29, 177 
A m RS CSPPLVERS 493 1, 278 y] p S 1, 354 1, 847 
Riverside ts ER e der eR A nte RS 91 91 
San Bernardino................ 55 66,014 |... 2 lis 66, 914 66, 969 
Santa Barbara ................. dieses eta cl ec ees exxepltehererese arated sucess 3 
San Diego...................... 33 10,045 |; 55: 2o eorr rn 10, 045 10,078 
Sacramento............ esee | 2271, A [MSAN A REN E 2,745 
Shasta zoo eoo AE dE 89 8,025 262, 416 |.......... 270, 441 270, 530 
jjj: CD" 520 12: DNI A dust bcc es 12, 581 13, 101 
Siskiyou ....................... 2, 939 4 A cee us 4,379 7,318 
A RA A el A AA 828 828 
Trinity. A 2, 218 9:400 AA AA 3,759 b, 977 
A op rr lA s pe Rp S we 598 598 
Tuolumne ..................... 83 18,0909. AA np ERR SEE 18, 993 19, 076 
TUDA ss aa 1,116 129 PAS A 129 1,245 
Undistributed .................]......-- eee 165,563 Pc ——et 165, 563 165, 563 

Motel duisi eub 27,367 | — 607,161 | — 388,169 | 53,477 | 1,048,807 | 1,076,174 
Increase (+) or decrease (—).. +24, 874 422, 663 —456,096 | +4, 144 | — 429, 290 | — 404, 415 


The following tables give the relative rank of the counties of California in the 
matter of gold, sifver, and copper production for 1905: 


Rank of counties producing gold. in. California in 1906. 


County. Value. | County. 
Nevada AR 83,077,000 | Shasta ii ta 
Bütte cuis cete nhu oak tede 2, 590, 888 || Sacramento..........ooooooooomoomo.o. 
ATRIO ii iros CURIE 2,420,103 | “Pla A nE E 
Calaveras inicia 1,780, 487 || -BIGITR narro E Eo EE paa 
Tuolumne s seen sewer cede wba ER 1, 298, 889 ¡| San Bernardino....................... 
KM e pue Redux ee ere 1,121,371 || Mariposa .................... serere 
Trinity eose erect pu RE dae 776,036 | Eldorado.............................. 
SIskivou epe 262.487 | MONO > ocurrir 


533, 235 
511, 374 
434, 462 
483, 370 
885, 596 
811, 958 
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Rank of counties producing gold in California in 1906—Continued. 


County. Value. County. Value. 

bis oT $279,426 || Del Norte..................-.- eee nre $6, 759 
Plumas ia 269,992 | Riverside....................... uuu. 5,937 
Lassen and Los Angeles............... ¡ES M 3, 962 
In o EE E vogue VAS e ree Do ded 91501 || Monterey «00 se vare Eu xn m 1,373 
Sen Diego ¿cr 88,212 || Santa Barbara........................ 700 
MAOPIB O 64, 924 || AIpiD6... uio ee das 360 
Humboldt.................-. cce eee 50, 224 || Mendocino ...................- eene 41 
Stanislaus .. iios RENAL E Sas CHER 50,000 || . MOdOGC, ioco iore En na Eno anres 26 
| Ba. coro A ania e 35, 461 


County. Value. | County. Value. 
Shasta TUTTI $163,400 || Sierra ..looesee eee rer ro rr enr wis $7,913 
Ke. oe secyielbx v PARURE TUE 10290911 BUC coser Rcx Cr rao ne scans 6, 588 
Calaveras erf DL ee LLL ded 63,838 || San Diego ... ..... sees ee 6,087 
lusu e LL ML 51,112 || Siskiyou.........c.cececececececececee 4, 420 
San Bernardino ...................... 40, 449 | Mariposa cisco 4,085 
Nevada diia 24,842 || Trinity ......oooncococcanccccccononoooo 3,610 
Place? 2.222 aspasiaczsuVee ede sews 17,623 || Lassen and Los Angeles.............. 2, 116 
AmBdOE A Tee ESI e ERE ' 12,988 || Eldorado ..........onecssoesoseseseoe. 1, 965 
Tuolumne 1. «cds a ds E 11,522 || Sacramento .....oooooococromooncomaz. 1, 658 
MODO lis 9,589 || Madera. ....oooooccoononcconcononanos 1, 237 
FIeSHO ci a aa 9:018 || Plumas ¿di id ae ee REX ed 1,116 


Rank of counties producing over $1,000 in copper in California in 1906. 


County. ' Value. County. Value. 
IT TE $1,688,614 | InyO.. ioa eee nis een a en $23, 650 
Calaveras pU E 572,022 || San Bernardino ...................... 8, 206 
Fresh oleo «Oo ovx seres en i 224,610 | Mariposa 2.52 esos a es repu sales 1, 956 
PlACeT. our dr ca 57,291 | AmAdOI.. viae cra red 1, 560 
Eldorado PA eee ree ren us 2A, 960 


PRODUCTION BY INDIVIDUAL COUNTIES. 


Of the 57 counties of California 34 produce gold, 32 silver, 11 copper, 1 lead, and 
9 platinum. The preceding tables show the general conditions in the counties. In 
this section the county will be considered the unit, though some counties will be 
grouped for reasons apparent in the respective descriptions. 


THE MOTHER-LODE COUNTIES. 


These include the counties of Amador, Calaveras, Eldorado, Mariposa, and 
Tuolumne. There were in 1905 in these 5 counties 148 productive deep mines and 
72 placers. Of the deep mines yielding gold, 5 produced copper, and all of them 
more or lese silver. There were 1,626,320 short tons of ore produced by the deep 
mines, averaging $4.01 per ton, or a total of $6,514,791. The placers of these 
counties produced $498,538. The copper output was valued at $600,499. No lead 
was produced and only $47 worth of platinum. The total metallic output of these 
mother-lode counties was therefore $7,613,875. 
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The following table shows the increase or decrease in the metallic production of 
the 5 mother-lode counties in 1905 as compared with 1904: 


Increase (+) or decrease ( —) in production of metals in mother-lode counties, California, 
in 1905 as compared with 1904. 


a. Silver. E 
Year Ea pa —— PES Es ae o y Total 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value, | Value. 
Fine ounces. Fine ounces. | Pounds. 


A Bs oiciee ste —514. 71 j-10 640 | —4, 461.37 | —$2, 588 |+1,214,191 +$320, 793 | +312,741 


| 


Amador County.—Amador County had a total yield in 1905 of $2,434,361, of which 
$2,420,161 was gold, making it third in rank of the gold-producing counties. This 
was an increase in gold alone of $339,362 over 1904, and there was also an increase 
of silver value of $6,363. The county has the distinction of having produced and 
crushed more tons of ore than any other in the State—649,693 tons—which is 123, 622 
tons more than in 1904. This record was made by 25 deep mines. The average | 
value of the ore was $3.67 per ton, or $2,384,613 in all. From this ore 10,033 tons 
of concentrates were produced, yielding $782,973, which is twice as much as any other 
county in the State produced. There are in the county 36 mines reporting product, 
25 of them deep, and 11 placers, but there are 104 nonproducing mines. The gold 
came mostly from siliceous ores. The placers of the county yielded altogether 
$47,781 gold and & small amount of silver, and these are at Ione, Lancha Plana, 
Oleta, Pine Grove, Plymouth, Sutter Creek, and Volcano. The most productive 
mine is the Kennedy Mining Company at Jackson, which has a 100-stamp mill and 
the deepest shaft in the State. The principal quartz mines are the Keystone and the 
Bunker Hill, at Amador City; the Defender, at Defender; the Fremont Consoli- 
dated, at Drytown; the Argonaut, the Kennedy, the Oneida, and the Zeila, at Jack- 
son, and the Central Eureka and the Wildman-Mahoney, at Sutter Creek. The 
number of stamps operating in the county is 416. 

Calaveras County.—Calaveras, which adjoins Amador County, has a record for the 
year of a total output of $2,416,345, of which $1,780,485 was gold, $63,838 silver, and 
$572,022 copper. The county did not produce so much gold and silver asin the 
previous year, but its copper output increased 1,055,150 pounds, valued at $294,857. 
The copper mining industry of the county is becoming yearly of more and more 
inlportance, and a still further increase is expected for 1906. There are 32 deep 
producing mines in Calaveras, from which were taken in 1905 547,972 tons of ore of 
a total average value per ton of $3.86. From this ore were obtained 8,275 tons of 
concentrates, valued at $353,905, and $17,240 came from old tailings. Altogether 56 
mines reported product, 30 deep gold mines, 2 copper, and 24 placers, which includes 
2 dredges. The placers show a yield for the year of $302,002, of which $202,505 
came from 2 dredges. Quite a large quantity of silver came from this county, 
92,252 fine ounces being derived from copper ores, 12,001 ounces from siliceous ores, 
and 1,440 ounces from placers. The principal placers mined in the county are the 
Calaveras Gold Dredging Company, at Jenny Lind, and the Mokelumne Mining 
Company, at Wallace, both operating gold dredges; the Nelson Contracting Com- 
pany’s hydraulic mine, at San Andreas; the Reed and the Eastland-Gray Mining 
companies, at San Andreas, both drift mines; the What Cheer drift mine, at Moke- 
lumne Hill, and the Idlewild placer, at Wallace. Of the deep mines the most pro- 
ductive one in the county is now the Satellite, at Campo Seco, owned by the Penn 
Chemical Works, a copper property producing also both gold and silver. It has 2 
sinelters, 1 of 100 and the other of 80 tons capacity. The next is the famous Utica, 
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at Angels, which is a gold mine. Other large producers are the Lightner Mining 
Company and the Angels Mining Company, at Angels; the Gwin Mine Development 
Company, at Gwinmine; the Royal Consolidated Mines Company, at Hodson; the 
Melones Mining Company, at Melones, and the Sheep Ranch Mining Company, at 
Sheep Ranch. There are 632 stamps dropping in this county. Of the large mines 
the Utica has 140 stamps in its mills, the Royal has 100, the Gwin 100, and the 
Melones 100. 

Eldorado County. —Eldorado County had a total yield for the year of $412,521, of 
which $385,596 was gold, $1,965 silver, and $24,960 copper. In all three of these 
metals some increase is shown for the year. The tonnage of quartz milled was 
considerably less than in the previous year, but the average yield per ton in gold 
and silver and the total average yield increased. There are 29 deep mines producing 
and an equal number of placers. In the latter are 11 drift mines, 1 dredge, and 13 
surface placers. There is 1 copper mine in the county. There are 144 nonproducing 
mines as against 58 reporting product. The placer mines yielded in gold $130,920 
and the quartz mines $254,676. The principal deep mines are the Rio Vista Gold 
and Copper Company, at Fairplay; the Mother Lode Exploration Company, at 
Nashville, and the River Hill Mining Company, at Placerville. There are no very 
large quartz mills in the county. The largest producing placers are the El Dorado 
Gold Dredging Company, at Fair Oaks; the Landecker Mining Company, the Live 
Oak Mining Company, and the Rivera mine, at Placerville. 

Mariposa County.— Mariposa County shows a record for the year of $433,370 gold 
and $4,085 silver, with $1,956 copper and $25 platinum. In each of these metals 
there was an increase shown. Of the gold, $430,929 came from quartz operations 
and $2,441 from placers. There were more deep mines producing in the county than 
in the previous year, but there was less tonnage produced. The average yield per 
ton increased somewhat. There are only 4 placers worked in the county, 2 of them 
drift and 2 sluicing mines, and there are 22 deep gold mines and 1 copper property. 
There are 71 nonproducing mines on record. The gold from the deep mines was 
derived entirely from siliceous ores. The few placers are at Baxter, Coulterville, 
Kinsley, and Whitlock. There is only one large quartz producer in the county, the 
Mariposa Mining and Commercial Company, of Mount Bullion, which operates 
mines on the famous Fremont grant. The Ruth Pierce Mining Company, at 
Hornitos; the Hite, at Jerseydale, and the Austin Group Mining Company, at 
Whitlock, are among the mines making a moderately good yield. There are 174 
stamps in the operating mills of the county, one company having 75 of them. 

Tuolumne County.—Tuolumne County produced in 1905 $1,310,410, of which 
$1,298,888 was gold and $11,522 silver. Of the gold, $1,285,494 came from quartz 
mines and $13,394 from placers. All of the silver except $50 came from deep mines. 
Both gold and siver show a falling off from the previous year, the decrease of gold 
having been $357,658; and while virtually the same number of deep mines were 
worked there were 56,783 less tons of ore worked than in 1904, and the average 
values per ton in gold and silver were less. From the 303,631 tons of ore worked 
there were obtained 2,422 tons of concentrates, valued at $253,383, making the 
county fourth in rank in the matter of concentrate production. There are 39 deep 
producing mines in the county and 4 placers, while 110 recorded mines are at 
present unproductive. 

At Big Oak Flat the principal producing deep mine is the Longfellow, followed 
in point of value of output by the Mack mine of the Big Casino Gold Mining Com- 
pany. At Carters the main producers are the Los Angeles, the Lilian (Mohican 
Mining Company), and the Providence. At Chinese Camp is the most productive 
mine in the county, the Eagle-Shawmut Mining Company. At Columbia there are 
no producers over $10,000. At Confidence the Confidence Mining Company is the 
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second largest producer in the county. At Groveland the leading mine is the Jeffer- 
son, and the Clio and the Republican mining companies are the leaders at Jackson- 
ville. The Rawhide is the main producer at Jamestown, as is the Dutch mine at 
Quartz. At Sonora there are many pocket mines, but no very large producers. In 
Soulsbyville are the Black Oak, the Draper, and the Soulsby, the first named having 
the heaviest output. The Jumper, at Stent, no longer has the large annual output 
as formerly, but is still productive. Some of the large properties in this county 
formerly yielding very large amounts materially decreased their outputs in 1905, 
which accounts for the falling off in gold product for the year. 


BUTTE COUNTY. 


Butte County produced $2,590,886 in gold and $6,588 in silver in 1905. Of this 
$2,580,297 gold came from placers, and only $10,589 from quartz mines. This county 
is the center of the gold-dredging industry in the State. There were more dredges 
at work near Oroville than in any other part of the United States, Oroville being the 
point where the gold-dredging industry was inaugurated and where it has made the 
greatest success. The county shows a much larger increase in its output over 1904 
than any other in the State, the amount being $644,301 gold, $4,342 silver, and $725 
platinum. The deep mines interests have languished since the working out of 
the Gold Bank mine at Forbestown a few years ago, and the 10 deep mines of the 
county only yielded a little over a thousand tons of ore in 1905, worth about $10 per 
ton. The decrease of ore output for the year is over 10,000 tons. Out of the 82 
mines reporting product for the year, 72 were gold placer mines. Of these 5 were 
hydraulic mines, 15 dredging companies, 18 drift mines, and 39 surface placers. 
There are 112 nonproducing mines on the records. 

The source of placer gold in Butte County for the year is as follows: Dredging, 
$2,261,887; surface placers, $136,804; drift mines, $133,567; hydraulic mines, $48,039; 
total, $2,580,297. As will be noted, dredging is by far the most important branch of 
the gold-mining industry. The growth of dredging interests in Butte County may 
be shown for the last three years as follows: 


Production of gold by dredging in Butte County, Cal., 19038-1905. 


Yield from 


Year. dredging. Increase. 
1903 o cu ctor Sesser se Su Lo ew cee cel DUM LL Ca E LL c ees $1,329,998 |............ 
E 1,632, 507 $302, 509 
O A tea ng A 2, 261, 888 629, 381 


gU ——————————— — —————— —— 5, 224, 393 931, 890 


As the subject of gold dredging was treated somewhat extensively in the report 
for 1904, it is not necessary to go into much detail at this time. The dredging com- 
panies are increasing the number of their machines; and the new ones are generally 
larger than those of a few years ago, and they dig deeper and ''stack"' higher. 


DEL NORTE AND HUMBOLDT COUNTIES. 


These two counties are in the northwest coast of the State, where placer mining 
alone is carried on, neither of the counties having any producing deep mine. In fact, in 
Del Norte there are only 9 mines reporting a total product of $6,817. In Humboldt 
24 mines report a total output of $50,637 for the year. In Del Norte there are 5 
surface placers and 4 hydraulic mines, and in Humboldt 15 productive hydraulic 
mines and 9 surface placere. In both counties black-sand mining is done on the 
ocean beaches. 
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FRESNO COUNTY. 


The total output of Fresno County for 1905 is valued at $269,119, of which $224,640 
is from copper, the gold only amounting to $35,461 and silver to $9,018. There are 
1 deep producing mines in the county, their total output being 12,525 tons of ore. 
The average value in gold and silver per ton is $3.48, but the average total value per 
ton is $21.42. Three of the mines are worked for gold and 1 for copper. Thereare 2 
emall surface placers. There were, therefore, only 6 producing mines in the county 
in 1905, but 27 nonproductive mines are on record. l 


INYO COUNTY. 


This county shows an increase in output of silver, copper, and lead, but the gold 
output is lessened from the previous year. The total for the county was $187,307, 
of which $91,501 was gold. The county also yielded $51,112 silver and $21,043 lead, 
as well as $23,651 in copper. There are 22 deep producing mines, from which were 
derived 8,907 tons of ore, with an average total value of $20.73 perton. There are only 
2 small placers, and there are some 70 nonproductive mines on record. The county 
has of late received marked attention by reason of copper discoveries in the desert 
and mountain region, and it is attracting large numbers of prospectors and miners. 


KERN. COUNTY. 


This is known as one of the ''desert" mining districts of the State, and is one 
of 7 counties having to their credit an output of over a million dollars each. In 
1905 the output was $1,224,333, which is, however, considerably less than the yield 
of the previous vear, both in gold and silver. The tonnage from the deep mines was 
increased by 35,128 tons, and about the same number of mines were operated; but 
the average value of the ores mined fell off from $7.53 to $4.84 per ton, according to 
the returns received. "There are 45 producing deep mines and only 1 placer. The 
gold came alinost altogether from siliceous ores, as did the silver. 

There are 4 deep mines in the county, each of which yields over $100,000 a year— 
the Yellow Aster, at Randsburg; the Lida, at Rosamond; and the Exposed Treasure 
and the Queen Esther, at Mohave. Other important mines are the Cowboy, at 
Amalie; the Arondo, at Johannisburg; the Echo, at Mohave; the McRae, at Paris; 
the Butte Lode, the Sidney Annex, the Sunshine, and the Stanford, at Randsburg. 
Smaller mines are worked at Havilah, Isabella, Kernville, Keyes, Piute, Weldon, 
and Woody. The Yellow Aster, at Randsburg, is one of the most notable producers 
in the State, and has been so for a series of years. It is notable that some $9,000 
worth of tungsten was produced in this county in 1905, and several mines of this 
character are being developed. 


MADERA COUNTY. 


This county only yielded $66,161 in 1905, the output containing less gold and more 
silver than in 1904. There are onlv 8 deep mines, with an output of 5,380 tona of 
ore, averaging a total value of $12.30 per ton, the ledges being small, but the grade of 
ore rather high. No placer mine reported production. Thirty-nine nonproducing 
mines reported. All the gold came from siliceous ores. The producing mines are at 
Ahwahnee, Coarse Gold, Grub Gulch, and O’ Neals. 


MONO COUNTY. 


Mono County shows a total yield of $321,547, of which $311,958 was gold and 
$24,842 silver. This was from 11 deep mines and 2 placers, the yield from the latter 
being nominal. The returns show an increase of $45,672 gold and a falling off of a 
few hundred dollars in silver. There were 11 deep mines worked, with an average 


M R 1905——12 


178 MINERAL RESOURCES. 


total value per ton of ore of $13.70, as against $12.36 in 1904. Some 1,120 tons of old 
tailings were worked, valued at $8,234. The gold was virtually all from siliceous 
ores. The only prominent producing mine in the county is the Standard Consoli- 
dated Mining Company, at Bodie. The New Bodie Mining Company, at the same 
camp, and the Crystal Lake Gold Mining Company, at Lundy, are two other important 
mines, and some little production comes also from Bridgeport and Colville. 


NEVADA COUNTY. 


This county has for some years enjoyed the distinctign of being the largest gold 
producer of the State, and it again in 1905 leads all other counties, with a yield of 
$3,076,997. A comparison with the previous year shows as follows: 


Production of gold, silver, and platinum in Nevada County, Cal., in 1904 and 1906. 


Year. Gold. Silver. Platinum. 


[^ EK" $2, 931, 114 $12,346 |...........- 
D NER IRR REPE T TAI SO RF RH HIIS 3,076, 997 24, 842 $20 


IBCIOBAB Io cobb seo ce a ns viis o UI Qood 145, 8&3 12, 196 | 20 


This shows the very substantial gain for 1905 of $158,399. There are 43 producing 
deep mines, some of them the most important in the State. Of the 22 placers, 6 are 
hydraulic, 7 drift, and 9 surface placers. There are 102 nonproducing mines listed. 

In tonnage from deep mines this is the third county in the State, being exceeded 
only by Amador and Calaveras. The total ore milled in 1905 was 325,266 tons, which 
is 67,246 tons more than in 1904. The average value per ton, however, was lower, 
being $8.46 in 1905 as compared with $10.20 in 1904. The ore contained 5,537 tons 
of concentrates, which yielded $309,850. The total quartz gold, including this, was 
$2,726,361, and the quartz silver was $23,916. The gold obtained came entirely from 
siliceous ores and placers. Of the total gold output from this county $350,636 was 
derived from placers, $87,712 being from hydraulic mines, $220,365 from drift, and 
$42,559 from surface placers. The output from the drift mines was larger than that 
of any other county in the State, exceeding even Placer County. Most of the silver 
was derived from the siliceous ores of the deep mines. 

The gold mines at Grass Valley and Nevada City are the most productive in the 
State. The North Star at Grass Valley made the largest individual output of any 
mine in California in the year under review, and the Empire in the same camp came 
second. Other heavy producers at Grass Valley are the Pennsylvania, the Bruns- 
wick, and the Sultana; and among smaller producers are the New York-Grass Valley, 
the Ben Franklin, the Idaho-Maryland, and the Orleans. In Nevada City the 
Champion is the largest producer, while other producers of moment are the Glencoe, 
the Gaston Ridge, the Home, the Lecompton, the Murchie, the Mountaineer, the 
Oustomah, and the Pittsburg. A comparative statement of output of the mines at 
these adjoining towns for the last two years is as follows: 


Output of gold and ailrer in Grass Valley district, California, in 1904 and 1905. 


Grass Valley mines. Nevada City mines. 
Year. + | —_—__e —_—_ —_m———Áú 
Gold. Silver. Total. Gold. Silver. Total. 
jo 1 eek Sisley ee Ant $1,738,979 | $6,317 | $1,745,296 $683,552! 93,400! $686, 952 
OS ....1 2,041, 447 10,843 | 2,052,290 | 440, 236 12,581 ' 452,767 
—234, 185 


Increase (+) or decrease (—).. ............].......... | +306, 994 Lc uoce o x Sasol Gad 


— ey —— 
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By this is seen that the Grass Valley mines increased their output for the year bv 
$306,994, and that the Nevada City mines show a decrease of $234,185. This latter 
fact is explained by the reduction of output from the largest producer by reason of 
litigation. These combined camps yielded in the year under review $2,505,057 in 
gold and silver, out of a total yield of the county of $3,101,859, the balance of $596,802 
coming from other districts in the county. At Gaston the principal deep mine is the 
Gaston Mining Company. At Graniteville there are no important mines; at May- 
bert the Grev Eagle Mining Cómpany is the largest producer; at North. Columbia 
the Consolidated St. Gothard is the leader, and at Washington the Ethel Mining 
Company produces the most. There are 597 stamps in the mills in this county. 

As to placer mines, the most productive one in the county is the Black Swan drift 
owned by the Excelsior Company. Next in point of production are the North 
Bloomfield drift at North Bloomfield, and the Badger Hill hydraulic, at North San 
Juan. Other noteworthy producing placers are the Esperanza drift at French Corral; 
the Liberty Hill hydraulic, at Lowell Hill; the Blue Tent drift, at Nevada City; the 
Union Blue Gravel drift, and the Waukenshaw driít at North Bloomtield; and the 
Omega hydraulic at Washington. Most of these drift mines were formerly worked 
hy hydraulic process, when the laws were not unfavorable to the latter system, 


PLACER COUNTY, 


Placer County produced gold to the value of $533,235; silver, $17,623; copper, 
$57,291, and $36 in platinum, a total value for the year of $608,185. There was an 
evident falling off in both gold and copper, but an increase in silver and platinum. 
Of a total of 80 mines reporting production only 19 are deep mines, one of them being 
a copper property. Of the 61 placers, 22 are drift mines, 13 hydraulic, and 26 sur- 
face placere. The placer mines of the county yielded for the year $401,297 in gold, 
of which $200,979 came from drift mines, $106,837 from surface placers, and $93,481, 
from hydraulic properties. It is probable that some of the gold reported as from 
‘‘placers’’ was really derived from drift and hydraulic mines, as the answers to 
inquiry in this respect were not always exact. Moreover many of the “small mines ” 
of different kinds were classed as ‘‘ placers.” The most productive drift mine is the 
Hidden Treasure, at Bullion (Michigan Bluff); it makes the largest output of any 
auriferous gravel mine in the county, exceeding also that of any of the deep mines. 
This has the reputation of being the most extensive mine of its character in the 
world. Other gravel mines of note are the Davis hydraulic, at Auburn; the Lost 
Camp, in Blue Canyon; the Liberty Hill and the Polar Star, at Dutch Flat; the 
Acacia (or Bob Lewis) drift at Damascus; the Reamer Consolidated drift, the Auburn 
(or Buckeye) drift, and the Haub drift, at Forest Hill; the Inskip hydraulic, the 
Washington and Kearsarge hydraulic, the Cement Hill drift, the Indian Bar drift; 
and the Gold Run Gravels (hydraulic) at Gold Run; and the Gleason drift and the 
Morning Star, at Iowa Hill. Other gravel mines oflexs note are worked at Butchers’ 
Ranch, Colfax, Emigrant Gap, Loomis, Towle, Todd, Weimer, Westville, and Yankee 
Jims. 

Of the deep mines the most productive is the Dairy Farm, at Van Trent, which is 
worked for copper, but vields also gold and a large proportion of the silver of the 
county. Nextin importance is the Three Stars mine, at Ophir, followed in rank by 
the Rawhide, at Towle. These are really the only deep producersof note, though 18 
altogether are at present productive. There are only about 130 stamps in the operat- 
ing mines of the county, as far as the returns show. There were 23,939 tons of ore 
crushed of an average value of $8.59 per ton; both the average value and the quantity 
of the quartz output were less than in 1904, though the number,of deep mines pro- 
ducing is about the eame. From this ore $5,534 worth of concentrates were obtained 
in addition to the free gold. 
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PLUMAS COUNTY. 


This is one of the prominent gravel mining counties of the State, though not now 
relatively so important in this respect as when hydraulie mining was permitted with- 
out restrictions. There are 71 productive gravel mines in the county, of which 47 
report as surface placers, 13 as hydraulic, and 11 as drift. The total gold yield from 
these was $91,882, of which $69,863 came from surface placers, $12,406 from drift, 
and $9,613 from hydraulic properties. The total gold yield from all the various 
mines was $269,992; silver, $1,116; copper, $166, and platinum, $36. There are only 
16 deep mines reporting production, but they crushed 31,455 tons of ore, yielding 
$179,094 including $6,677 in concentrates. As the total yield of the county for the 
year was $271,274, it will be will be seen that the largest proportion of gold, silver, 
etc., came from the quartz properties, namely, $179,356 in gold as compared with 
$91,882 from all classes of placers. By far the most productive quartz mine in the 
county is the Jamieson, at Johnsville, the same camp where the famous Plumas- 
Eureka—now nonproductive—produced so much gold when actively worked. The 
next in importance is the White Lily, at Seneca, followed in order of yield by the 
North Canyon and the New York companies at Greenville. There are no others of 
special note unless it be the Gruss or Genesee Valley Mining Company at Genesee. 
There are a few small quartz producers at Buck, Clio, Crescent Mills, and Taylorville, 
as well as at the other camps previously named. Of the 71 productive gravel mines 
there is none which is a large producer, most of the operations in this line being 
on & small scale. Gravel mines are operated at Beckwith, Buck, Clio, Crescent 
Mills, Eclipse, Genesee, Johnsville, Laporte, Longville, Lumpkin, Meadow Valley, 
Mohawk, Nelson Point, Quincy, Seneca, Spanish Ranch, and Taylorsville. The 
building of the Western Pacific Transcontinental Railroad through this county, 
now in progress, is expected to revive greatly the mining industry in all branches, 
especially in copper. Numerous copper mines are being developed in and around 
Taylorsville and when an outlet is afforded for their ores they will at once become 
productive. In some of the mountain vallevs dredging projects are also being 
advanced, but as yet no dredges have been built. 


SAN BERNARDINO COUNTY. 


This county has only 15 productive mines at present, but some of them are making 
a large output, bringing the total yield for 1905 up to $483,116, of which $434,461 is 
gold, $40,449 silver, and $8,206 copper. There are only a few small surface placer 
mines, which are near Barstow and Daggett, most of the properties being deep mines. 
Of the latter, 8 are classed as gold mines, 3 silver, and 2 copper. By far the largest 
producer of both gold and silver is the Bagdad-Chase Gold Mining Company, at 
Stedman, this mine alone yielding over three-quarters of the gold of the county. 
The falling off in gold production from 1904 is quite notable, and copper is reduced 
in quantity also, though some material increase of silver is manifest. There is very 
little difference in the tonnage produced bv the deep mines, but the average value 
per ton is much lower than in 1904; then the total average value per ton was $17.94 
and the average value per ton in gold and silver was $17.51; in 1905 the average 
value in gold and silver was $13.65 and the total average value was $13.89. This 
serves to explain the falling off in gold yield for 1905 of $163,263. Aside from the 
small amount of gold from the few placers, the yield of this metal was from siliceous 
ores. With the exception of the Bagdad-Chase mines already mentioned, there are 
no very prominent producers among the deep properties, though mines are being 
worked with success at Bagdad, Daggett, Dale, Halleck, Manvel, Needles, Stedman, 
and Victorville. The recent rise in silver may result in reviving the mining interests 
in the Old Calico and other camps near Daggett. 
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NAN DIEGO COUNTY. 


This county produced in 1905 only $88,212 in gold, $6,087 in silver, and $749 in 
copper, a total of $95,048, a falling off in gold of $244,473. This is mainly due to the 
lessened operations of the Golden Cross Mining Company, at Hedyes; for some 
38,036 less tons of ore were worked in the county, and there were only 6 deep mines 
producing, as compared with 11 the year before. The average total value per ton 
ree from $6.83 to $9.33 and the average gold and silver value per ton from $6.83 to 
$9.25. Of the total gold $53,612 came from working old tailings. The placer district, 
which produced gold valued at $5,000, is in the dry washing region around Picacho. 
The quartz gold was valued at $83,212, and the silver came almost entirely from the 
same source. The only quartz mines of moment are the Golden Cross, at Hedges, 
and the Julian Consolidated, at Julian, though small deep mines are worked at Ban- 
ner, Escondido, and Ogilby. The copper came from Encinitas. The two largest 
quartz mines in the county have been involved in litigation, and this has hampered 
operations materially. 

SACRAMENTO COUNTY. 


By reason of the operations of dredges in recent years in the Folsom district the 
gold output of this county has been steadily increasing. In 1905 the yield of gold 
was $650,624, which is $239,906 more than in 1904. The silver and platinum have 
also increased. This large yield was entirely from auriferous gravels, no deep mines 
being worked in the county. Only 8 properties were productive, 4 of these being 
dredging companies (with one or more dredges), 2 drift mines, and 2 surface placers. 
The gold product from the dredges was $569,124, from the deep mines $45,000, and 
from the surface placers $36,500. The $1,658 silver was all from the gravels, as was 
the $700 worth of platinum, this being obtained in dredging. One of the dredging 
companies is operating at Fairoaks and the other three are at Folsom. The dredges 
at this point are generally larger than those in use at Oroville, and therefore have 
greater individual capacity. The Folsom Development Company, the largest pro- 
dneer in the county, has several machines at work, and is extending its operations, 
The drift mines of the county are not so productive as formerly, some of the com- 
panies having worked out their channels. 


SHASTA COUNTY. 


Shasta is the leading copper-producing county of the State, but yields as well much 
guld and silver, which are largely produced in connection with the copper-smelting 
operations where the siliceous ores are used as flux. For the same reason more silver 
ix produced in this county than elsewhere in California, some of the ores thus util- 
ized carrying considerable silver, as does the copper ore itself. The total output of the 
connty in 1905 was valued at $2,559,753, being exceeded only by the counties of 
Nevada and Butte. Of this yield $706,738 was gold, $163,400 silver, and $1,689,615 
copper (10,830,865 pounds). This is less copper by 15,607,280 pounds in quantity 
and $1,713,903 in value than in 1904, a condition explained by the cessation of smelting 
operations by the Mountain Copper Company in the county, owing to litigation over 
alleged damages by fumes. The company has not again started up its smelters in 
Shasta County, but has built a new plant on the shores of San Francisco Bay, above 
Martinez, in Contra Costa County, to which ores from its mines are shipped for 
treatment. This also caused a reduction in output of $325,429 in gold and of $236,286 
in silver from 1904. The county shows, therefore, a total falling in yield of 
$2,274,617, the output of the year before having been $4,834,370. The tonnage was 
less by 90,964, and 26 deep mines report yield, as compared with 35 in 1904, The 
average value per ton in gold and silver dropped from $4.62 to $4 and the average 
total value per ton from $15.77 to $11.89. A total of 214,036 tons of ore were treated, 
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which yielded $2,545.085 in gold, silver, and copper. Of the 26 deep mines 4 were 
copper and 22 were gold and silver. Most of the silver is credited to the copper 
ores, 262,416 ounces being assigned to that source, 8,025 ounces to the siliceous ores, and 
89 ounces to the placers. This is upon the face of the returns, but it is impossible to 
ascertain with exactness how much of the silver actually came from the siliceous ores 
used as flux mixed with the copper ores for that purpose and how much from the 
copper ores themselves. 

As to placers, there are only 10 in the county, 8 being surface placers, 1 adrift, and 
1 a hydraulic mine. The gold yield from this source was $14,614 and the silver $54. 
These placers are at Baird, Copley, French Gulch, Igo, Lamoine, Larkin, and 
Winthrop. 

The largest producer of copper in Shasta County in 1905 was the Bully Hill Mining 
Company, at Winthrop, followed as a close second by the Mountain Copper Com- 
pany. The Mammoth Copper Mining Company, of Kennett, comes next in order, 
and then the Great Western Gold Company at Ingot. All these copper companies ' 
have their own smelting plants, the Mountain Copper Company having two—one in 
Shasta and the other in Contra Costa County, as heretofore explained. The Bully 
Hill also shows the largest silver output. Of the deep gold mines the Gladstone mine 
of the Hazel Mining Company, at French Gulch, is much the largest producer, the 
Midas Mining Company, at Knob, being second in rank. Other gold producers of 
prominence are the Original Quartz Hill and the Utah and California Mining com- 
panies, at Buckeye; the American, the Brown Bear, and the Washington, at French 
Gulch; the Sunny Hill claim of the Marino Marsicano Mining Company, at Ono; 
and the Central, the Evening Star, and the Reid, at Whitehouse. 


SIERRA COUNTY. 


This mountain county has always been famous for its drift and hydraulic mines, 
but at present its gold output from quartz mines is three times that from the aurifer- 
ous gravels. The total yield in 1905 was $519,286, of which $7,913 was silver and 
the remainder gold. The quartz mines produced $382,257 gold and $7,599 silver, 
and the placers yielded $129,117 gold and $314 silver. The deep-mine gold came 
from siliceous ores, no copper or lead ores having been produced in the county. Of 
the placer gold $77,077 came from drift mines, $41,734 from hydraulic mines, and 
$10,306 from surface operations. The increase in gold output for the year is $131,251 
and that of silver $6,366. Although there were 12,009 less tons of ore produced than 
in 1904 from virtually the same number of deep mines the average values per ton 
for 1905 are very much higher, being $21.21, against $5.25 in 1904. A few thousand 
dollars were obtained by working over old tailings. There are 11 deep mines pro- 
ducing and 54 placere. Of the latter, there are 15 hydraulic, 29 drift, and 10 sluicing 
mines. The most productive gravel mine is the White Bear drift, at Downieville. 
Other gravel producers of note are the Golden Star drift, at Alleghany; the Hilda 
drift, at Sierra City; the New York hydraulic, at Sierra City; and the Captain Cook 
drift, at Tablerock. The largest deep-mine producer is the Croesus Gold Mining 
Company, at Alleghany. Next in order is the Tightner mine, at the same place, 
which is yielding higher grade rock than any mine in the State, though not in any 
great quantity. Some phenomenal crushings have been made of late. Other prom- 
inent deep mines are the Sierra Buttes, at Sierra City, lately reopened after abandon- 
ment; the Lassiat (or Empire Mining Company), at Downieville; and the Moun- 
taineer, at Sierra City. 

SISKIYOU AND TRINITY COUNTIES. 
These two adjoining counties in the northwestern portion of the State are now the 


most important in California as regards hydraulic gravel mining, both being outside 
the limit of these sections where the Federal laws place restrictions upon the 
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hydraulic mining industry. In these counties the general drainage of all the streams 
is into the Klamath River, which is nonnavigable, and the emptying of débris from 
such mines into it can do no damage. For these reasons, of the 227 productive 
hydraulic mines in the State, 139 are in these two counties, the other 88 being divided 
among the other 14 counties in which this branch of gold mining is carried on. In 
fact, out of the 658 placer mines of all kinds—hydraulic, drift, dredge, and surface— 
in the State, 205 are in these two counties, 130 in Siskiyou, and 75 in Trinity. More- 
over, in total number of producing mines of all kinds, as compared with other 
counties, Siskiyou is first with 178 mines and Trinity is again second with 105. This 
is in number of mines only, several other counties exceeding each of these in gold 
and silver output for the year. The mines in these counties are small, the only large 
one being the La Grange hydraulic mine near Weaverville, Trinity County, which 
is the largest producer of ita class in the State. No other single mine in either 
county produced over $75,000 in 1905. A statement of the outputs of these two 
counties for 1904 and 1905, with increase and decrease, is as follows: 


Production of gold, silver, and platinum in Siskiyou and Trinity counties, Cal., in 1904 


and 1905. 
Siskiyou. Trinity. Total. 

— da PA i ASA 
Increase aoe Increase 
z (+)or +)or (+)or 
1904 1905 decrease 904 1905. decrease 1904 1905 decrease 

| | (=) -) 
Gold....... $802,596 $762,476 |—840,110 18539, 113 $776,035 --8236,922 $1,341,709 $1,538, 522 |+$196, 812 
Silver ..... 1,144 4,420 + 3,276 149 3,610 |+ 3,461 1, 293 8,030 [+ 6,737 
Platinum.. 16 93 is 77 270 450 |+ 180 286 543 |+ 257 


e 803, 706 | 766, 999 = 36,757 | 539,532 | 780,095 |+ 24, 563 | 1, 343, 288 | 1,517,095 |+ 203, 806 


Taking Siskiyou County separately it is seen that its placer gold output in 1905 
was $410,825 and its quartz gold $351,661, or a total of $762,486. The placer silver 
was $1,775 and the quartz or deep-mine silver $2,645, or $4 420 in all. This, with 
the $93 worth of platinum, gives the county the sum total of $766,999, as shown 
in the preceding table. There isa falling off in gold and an increase in both silver 
and platinum. “There are in the county 130 auriferous gravel mines producing, of 
which 83 are hydraulic, 2 dredges, 7 drift, and 38 surface placers. As stated, this is 
the largest number of producing hydraulic mines in any of the counties. These 
hydraulic mines yielded for the year $228,291, the drift mines $13,286, the dredges 
$7,111, and the surface placers $162,137. Probably some of those reporting their 
mines as ‘‘surface’”’ were in reality small hydraulic properties. The hydraulic mines, 
though greater in number than in Trinity County, did not yield so much in the 
aggregate, as there is no such extensive mine in the county as the La Grange in Trinity, 
which far overshadows all others in either county. The gravel mines yielding over 
$5,000 per annum each are the Salmon River, at Cecilville; the Siskiyou, at Elliotts 
Creek; the Bennett Company, the Knudson, the Crapo, and the Nordheimer, at 
Forks of Salmon; the Kuntz Flat, at Hamburg; the China Creek, the Happy Camp, 
and the Huey, at Happy Camp; the Garvey Bar, at Hornbrook; the Wright, at Oro 
Fino; Andrew Martin & Co., at Scott River, and Lowden or Lon Yick Company, at 
Seiad Valley. Other smaller operations in auriferous gravel are carried on at these 
places and at Black Bear, Callahans, Etna Mills, Fort Jones, Gazelle, Gottville, 
Greenview, Hawkinsville, Hilts, Nolton, Oak Bar, Rollin, Sawyers Bar, Somes Bar, 
Walker, and Yreka. The two dredges are operating near Callahans and Yreka. As 
to deep-mining work in the county, there are 48 producing mines of this kind more 
than in any other county of the State, and 14 more than there were in 1904. They 
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produced altogether 31,846 tons of ore, with a yield of $5,140 more than in 1904, 
though the average value per ton fell off from $13.09 in 1904 to $11.13 in 1905. The 
gold from the deep mines of this county came entirely from siliceous ores. The 
most productive quartz mine in the county is the Morrison-Carlock, at Greenview, 
though not far behind it are the Dewey (Squaw Creek Mining Company), at Green- 
view, the Helena Mining Company, at Callahans, and the Highland, at Etna Mills. 
Other prominent producing quartz mines are the Taylor Lake Mining Company, at 
Etna Mills; the Golden Eagle and the Monarch Mining companies, at Fort Jones; 
the Providence claim of the Medina Mining Company, at Oro Fino; the Hickey, at 
Sawyers Bar; the Columbia, at Scott Bar; and the Punch Creek or Mono Mining 
Company, near Yreka. 

Trinity County, like Butte, Del Norte, Humboldt, Monterey, Placer, Sacramento, 
Siskiyou, and Yuba counties; got more gold out of its auriferous gravels than from 
the deep mines. The gold from the placers in 1905 aggregated $424,209, and from 
the quartz $351,826. Only $3,610 in silver was reported, $2,210 of this from the 
deep mines; and the platinum amounted to $450. The county shows an increase of 
$236,922 in gold and $3,461 in silver over 1904. Producing mines to the number of 
105 reported, which is, next to Siskiyou, the largest number in the State. Seventy- 
five of the producers are gravel mines, 56 of them being hydraulic, 17 surface pla- 
cers, and 1 each of the drift and dredge properties. Of producing deep mines there 
are 38, all gold, there being no copper or lead mines. The county made the largest 
hydraulic mining output in the State, which is mainly due to the operations of the 
La Grange hydraulic mine, near Weaverville, the most productive in the State or on 
the Pacific coast. The output of these 56 hydraulic mines in 1905 was $370,034. 
The drift mines yielded only $1,500, but the surface placers or sluicing mines yielded 
$47,675. Outside of the La Grange hydraulic mine, already mentioned, theonly other 
gravel mines of note and producing over $5,000 each are the Nash of the Trinity 
Placer Mining Syndicate, at Coffee; the Chapman and the Heurtevant, at Junction 
City; the Sykes hydraulic, at Trinity Center; and the Hupp and the Poverty Flat, 
of Weaverville. Smaller gravel mines are worked at these places as well as at Big 
Bar, Burnt Ranch, Carrville, Coleridge, Deadwood, Dedrick, Denny, Dorleska, 
Douglas City, Hayfork, Helena, Lewiston, and Minersville. The deep mines of the 
county yielded 40,468 tons of ore, which is 15,140 more than in 1904, though there 
were only 3 more minesat work last year. The grade of ore per ton, however, 
averaged $8.75, as against $7.51 in 1904. No yield from concentrates or old tailings 
was reported, and all the gold from the deep mines was from siliceous ores, there 
being no copper or lead yield. The most productive of the deep mines is the Fair- 
view, at Minersville. Next in importance as to product is the Five Pines, at Trinity 
Center, followed in rank by the Dorleska (Union Consolidated Mining Company), 
at Dorleska; the Brown Bear, at Deadwood; the Bonanza King, at Trinity Center; 
the Oro Grande, at Carrville; the Bully Choop (Ono P. O.), and the Globe, at 
Dedrick. Smaller quartz producers are the Quimby, at Burnt Ranch; Blue Jay, at 
Carrville; Enterprise, at Coleridge; Lappin and Vermont, at Deadwood; and 
Chloride-Bailey, at Dedrick. There are several others producing less than $5,000 


each. 
YUBA COUNTY. 


Yuba has 6 deep mMes which produced 1,651 more tons of ore than in 1904, butof 
a much lower grade. The total gold from these deep mines amounted to $17,839. 
The placer mines number 34, of which 26 are surface placers, 5 hydraulic mines, 
2 drift, and 1is really a dredge company owning several dredges. A very large 
proportion of the gold came from this latter source. A new dredging field has been 
opened along the Yuba River, and several dredges of the largest size have been 
built. Only one was producing in 1905, the others not having been completed 
at that time. 7 
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The gravel is much deeper in this field than at Oroville or Folsom, and is more 
easily and cheaply worked. For this reason some of the dredge miners have sold 
out at Oroville and have invested in the Yuba River field. A large amount of 
available dredging ground has been purchased by the principal company, and a 
town has been established near the scene of operations, where facilities for repairs 
to the machines have been provided. It is predicted by many that this will even- 
tually be the most important dredging field in the State. The machines are made 
to dig 62 feet below water level, and are of very large daily capacity. They are 
immensely strong and cost about double what dredges of ordinary size did a few 
years ago. The county produced $133,760 more gold than in 1904, which is mainly 
due to the dredging operations recently inaugurated. 


OTHER COUNTIES. 


Alpine County has only one producing deep mine and no placers. Other mines 
are being opened, however, and some copper discoveries have recently been made, 
Lasen and Los Angeles counties, though widely separated geographically, are 
grouped to avoid disclosing certain individual operations. There are only 5 produc- 
ing mines in the 2 counties, 4 deep mines, and one surface placer. The combined 
counties yielded $157,100, of which $154,984 was gold and the balance silver, no 
copper or lead being produced. Both Mendocino and Modoc show nominal yields 
of gold, there being only one small producer in each countv. In Monterev there 
are 2 productive mines, 1 deep mine and one surface placer. Riverside County only 
shows an output of $5,937 gold, and $55 silver from 3 mines reporting product. 
Santa Barbara only reports a small product from ocean beach sands from one 
localitv. Stanislaus yielded $50,000 gold and $500 silver, from 1 deep mine. The 
yield of Tulare county was only $4,323 from 3 deep mines. The “undistributed” 
silver, amounting to $100,000 was silver from different counties of the State, which 
was received at mints and refineries, but not traced to actual source by individual 
mine. This is due to the fact that many gold mines report gold output, and make 
no account of the silver content. 


COLORADO. 
By WALDEMAR LINDGREN. 
PRODUCTION. 


The gold production of Colorado for 1905, as reported by the producers, amounted 
to 1,210,534.73 fine ounces, corresponding to $25,023,973, and indicates an increase of 
$560,651 over 1904. 

Of silver, 11,499,307 fine ounces were reported, equivalent. to $6,945,581, which is 
a decrease of 2,448,328 ounces from the quantity reported in 1904. In value the 
decrease amounts to $1,039, 447. 

The returns were received from 513 mines, of which 23 were placers. The 490 
deep mines yielded 2,504,087 short tons of ore having an average value of $12.73 in 
gold and silver, compared with $13.84 in 1904; the total average value, counting base 
metals at New York prices, was $17.37, against $17.89 in 1904. The total vield of 
gold, silver, copper, lead, and zinc at New York average pricesin 1905, was $43,587,081, 
an increase of $1,674,017 over the figures for 1904. 

The output of lead and zinc has been greatly stimulated, but somewhat less copper 
was produced in 1905 than in 1904, in spite of the higher price of the metal in 1905. 
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Production of gold, silver, and associated metals in Colorado in 1904 and 1905. 


Increase (4-) or de- 
1904. 1905. Mach e d 

| Quantity. Value. Quantity. Value. Quantity. | Value. 
— PES ión Ma Mi cnni TE ceil Be eral NL a AN 
SUM, A 1,183,517. 78 | a$24, 463,822 | 1,210,534. 73 | a$25, 023,973 |--27,016.95 | + $560,651 
30 do.... 13,947,635 | 7,985,028 | 11,499,307 | 6,945,581 |— 2, 448,328 | —1,039, 447 
Copper .....pounds... 9,435,962 | 1,179,402 | 9,404,830 | 1,467,103 — . 31,132 | + 287,751 
Pt, ici E 102,792, 782 | — 4,497,183 | 111,585,060 | 5,244,498 |+8,792,278 | + 747,315 
RA do 75,762,580 | 3,788,129 | 83,150,445 | 4,905,876 |+7,387,865 | +1,117,747 
Total........... pod 41018: 064. EROR 43, 587, 081 | Acus "41,674,017 


aGold value calculated at $20.67 per fine ounce in 1904, at $20.671834 per fine ounce in 1905. 


Production of gold, silver, copper, lead, and zinc in Colorado in 1905, by counties. 


Produc- Gold. Silver. 
County. ing TODO. |m ————— 
mines. Quantity. Value. Quantity. Value. 
Short tons. | Fine ounces Fine ounces 
BOUE. traca 31 9,577 12, 654. 92 $261, 601 70, 921 $42, 836 
CHAIR LL Leere nad 15 13, 408 1,566. 28 | 32, 378 75, 265 45, 460 
Clear Creek .......... 49 58, 775 24, 366. 42 503, 698 692, 437 418, 232 
O RS (a) (a) 140. 00 2,894 900 544 
ONE o re b5 b 4, 567 1, 205. 43 24, 918 32, 159 19, 424 
DOMINION ¿orcas 5 3, 826 1,681.81 84, 766 76, 526 46, 222 
BM PAN 9 12, 049 2, 268. 34 46, 891 46, 487 28, 078 
GU Leo Er FREE 66 182, 873 70, 145. 33 1, 450, 033 840, 901 205, 904 
Ciy RRA 1 12 1.50 31 22 13 
Gunnison A 18 5, 581 1, 362. 05 28, 156 53, 649 32, 404 
TOA ra 10 5, 041 580. 07 11, 991 54, 419 32, 869 
Jefferson rra 4 15 (°) (c) 125 76 
LAE A 61 648, 464 57,101. 87 1, 180, 401 4, 033, 762 2, 436, 392 
Lá PIMA creek ds 4 5, 662 12, 187.61 251, 940 93, 258 | 56, 328 
MIDÓTEL Lua aero ^ 10 91, 338 8, 812. 09 182, 162 814,189 491, 770 
DH arcas antena 14 98, 966 112, 872. 52 2, 333, 282 306, 406 | 185, 069 
POLE PA AA 19 6,745 d 24, 014. 84 d 496, 431 49, 202 29, 715 
A APA | 25| 107,927 12. 00 248 | 2,469,520 1, 491, 590 
04 1 AR | O4 CPV HERE 334. 03 6, 905 30 18 
Saguache ............| 4 496 33. 82 699 4, 401 2, 658 
Ban JUAGs I. eoe ciis | 20 204, 139 50, 840. 74 1, 050, 971 750, 844 | 453, 510 
San Miguel .......... | 19| 291,938 82,810.89 | — 1,711,853 | 1,275,079 | 770, 148 
OUTING A ipa etre | 34 36, 930 (¢) (e) 209, 356 | 126, 451 
TOP raras | 88 716, 358 745,542.17 | 15,411,724 49, 449 | 29, 867 
ORAL AA | 513 | 2,504,087 | 1,210, 534.73 | 25,023,973 | 11, 499, 307 | 6, 945, 581 
County pit = xs E PRES Total 
Š Quantity.| Value. | Quantity. | Value. | Quantity. | Value. TS 
Pounds. Pounds. | Pounds. | 
SG FOETERIEN 2,227 ARSS ER IA ene AA $304, 784 
CHAM ous saos bn xps 379, 722 59,237 | 1,250,302 $58, 764 315, 495 $18, 614 214, 453 
Clear Creek........... 235, 669 86,764 | 3,270,211 153,700 | 1,869,995 110,330 | 1,222,724 
e MA A A cute ae ABS M AAA PARRA 3, 438 
AA 2, 500 E, A PIS A hsd 44,732 
DOI. ¿ias 119, 821 18, 692 840, 319 39,495 | 1,500, 000 88, 500 227,675 
MU EA ee a 29, 331 4,576 156, 723 7,366 | 2,915,025 171, 956 258, 897 
GUDI TREE TT TT 512, 276 79, 915 519, 841 24, 433 191, 574 11,303 | 1,771,588 
aIncluded in Custer County. 
E Conejos County. 


c Gold ucts of Jefferson and Summit counties included with Park County. 
dIncluding gold products of Jefferson and Summit counties. 
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Production of gold, silver, copper, lead, and zinc in Colorado in 1906, etc. —Continued. 


E Cr oi s Me E al un 
i | Quantity. Value | Quantity. | Value. Quantity. | Value. | value. 
| Pounds. Ponnds | Pounds | 

Grand ...........-.... | — 1,680 I|... O SLOG A. $306 
Gunnison............. | 80,600 7,878 |  219,809| $10,331. 101,559 | $5, 992 84,761 
Hinsdale ............. | 84,485 | 18,180! — 767,681| 36,081. 2, 085 123 94, 244 
Jefferson ............. 9, 000 A eos cubre E xx END E EE anes eens a1, 480 
Lake oa.no | 3,106,710 | — 484,491 | 51,162,040 2, 404,616 | 64, 856, 083 8, 826, 606 | 10,832, 406 
La Plata.............. | 2,98. 71/3 ME PAREN: tiom Maracas 808, 724 
Mineral Loco ocn a 10,576,146 | 497,079 2,518,457 ' 148,294 | 1,819,806 
Ouray ........ esses | 52,888 8,104 | 2,491,808! 117,115 49,267 | — 2,848 2,046,478 
Park................-. | 12,19 1,98 | 543,89 | 25,585 .........-.- eee enne | 8658, 687 
Pitkin ................ ! 41,276 6, 489 | 22,886, 142 | 1,052, 149 | 5,288,091 | 310,817 | 2,861, 248 
Routt... esee Liu idea Ms PI ven A ea LE 6, 923 
Seguache............. 1,135 177| 208,797 9,678 |..........-- DENM 18, 112 
Sen Juan ............. 1,675,858 ' 261,434 | 8,045,126 | 378,121 | 248,627 14,669 | 2,158,706 
San Miguel........... 17,721; 2,764 | 6,970,152 | $27,597 |... eee 2, 812, 862 
Summit .............. RN [couteau td 2,181,660 | 102,588 | 3,320,237 | 195,894 | a424, 883 
Teller fata ues pue P ERR 15, 441,591 
Unapportioned ....... 3,068,464 > 478,680 |..... scelere ense JUMP. OHNE 478, 680 

Total ........... 9.404, 830 | 1, 467, 168 (111, 685, 060 | 5, 244, 498 | 83, 150, 445 | 4, 905, 876 | 43,587, 081 


a Gold products of Jefferson and Summit counties included with Park County. 
b Including gold products of Jefferson and Summit counties. 


Increase (+) or decrease ( —) in production of gold and silver in Colorado in 1906, as 


compared with 1904, by counties. 
[Fine ounces.] 


Gold. | Silver. 
County ——— ——— — ———Á—— 
Quantity. Value. Quantity. Value. 

Boulder... solos da | — 6,139. 36 --$126,881| — 26,307 | — $12,829 
Chaffee .. 2... .2eeccceccccscccceccececeecceeeee | —L81L.58| -- 37,440] + 25,891] + 16,905 
Clear Creek ES — 7,828.00 | — 161,761 | — 43,548 |— 3,119 
CORTO cou ta ieee eee sve} oon ian EUN + 140.00 + 284 | + 900 | + 544 
A E xe cha ee | — 1,971.94 — 40,757; — 78,208 | — 48,761 
DONOR A obse EU DIIS meri ena y ven — 820.62 -- 06,025| — 23,668 | — 11,186 
Eagle ce ores A A A + 794.7) + 16,431 | + 25,476] + 16,050 
A cacbnaeensiouee 416,694.30 | + 345,200) — 14,453| + 2,464 
A oe ted Satan bu E EDUA Edu a a a + 1. 50 + 31] + 2| + 13 
A ON — 27.48 —' 664| — 74,447 | — 40,981 
Tisdale aa 4 208.07 + 4,299) + 15,136 | + 10,881 
Jeffemon cian O utr MID cee (a) (a) + 100 | + 62 
VARO Sc + 215.57 + 4,560 | — 786,834 | — 828,400 
La A a dana + 6,906. 95 + 142,789 | + 61,688 | + 88,255 
MINA.  — — — ios — 2,096.84 — 43,325 | - 852,120 | — 462,191 
OUY mo E + 7,078. 49 + 158,921 | + 42,021] + 88,709 
PMN MN i Siete tia caudal menus ¡ 54, 824. 84 4599,70] — 7,862] — 2,962 
A PEORES dedo Qd umet mare — 35.00} — 723 | + 319,485 | + 260,695 
MOU gp + 834.08 + 695 + 80 | + 18 
Saguache emi — 384.18 — 7,942, —  42,832| — 24,383 
A onoosenneossoseoesuneoeoseennnn —33, 156. 81 — 685,258 | — 834,094 | — 453,877 
A erre Is o ism —  829.00| — 16,985 | —  Á 54,100 | + 9,190 
Summit. cross bu e Eier ins ei EUM (a) (a) — 82,793| — 40,804 
TOR ED TERRE IH ees a +43, 882.06 | + 907,374 | — 17,189 -— 8, 283 
Larimer and Mesa .............................. — 12.70; — 262 | -- 117 — 67 
Total A ua e eu di bs don 427,016.95 | + 560,651 j —2, 448,328  —1, 039, 447 


2 Included in Park County. b Including Jefferson and Summit counties. - 
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The mining industry of the State is in a flourishing condition, as shown, among 
other things, by the fact that 170,221 more tons were mined in 1905 than in 194. 
A somewhat lower grade of ore could be mined on account of lessened cost of mining 
and smelting. The leasing system, already so prevalent in Colorado, is still fur- 
ther extended in nearly all of the important camps. Another feature is the con- 
tinued extension of electric power lines in many mining districts. 


Tonnage of ore sold or treated, number of producing mines, and tenor of ores in 1904 and 


1905. 
Total tons of ore sold silo produ; Average total | MS eni lat 
or treated. ing (with pla- value per ton. | allver. 

County. ELS M - | i u 

Increase(+) | F | Ma 

1905. orde- | 1904. | 1905. | 1904. 1905. 1904. | 1905. 

| crease (—). | | | 
Short tons. | Short tons. 

Boulder............. 9,577 | — 14,328 52 31) $18.51 | $1.81 | $ia.48| $173 
uif co eene asp 13,408 | + 681 14 15| 18.74) 14.87 7.70 168 
Clear Creek ......... | 58,776 | — 3,886 53 49 — 22.37 20.77 | 17.81 15.65 

COn ais (a) ee, eee (a) | ES A da | (a) 
DUE a A | b4,567 | — 65,608 7| b5, 1280| b10.55|  1267| 10.4 
DOIoFM os co OEA 3,826 | — 3,901, 10 5 15.39 59.5] 16.68| 21107 
rr | 12,049 | + 10,183 | 10 9 32.26 | 21.47 22. 71 6.21 
Olio aciei ' 189,873] + 73,816! — 55 66, 1273, 9.60 | 1L% 9.05 
GISBO A | 12| + Vias X ever t | 25:00 eee | 3.67 
Gunnison ........... 5,581 | + 3,514 15 18 49.58 | 15.19 49.05 | 10.85 
Hinsdale............ | 5,041 | — 550 1 10 14. 79 18. 70 5. 98 3.90 
Jefferson ............ | (e) | fy | 4 ri A kh ER ERREUR 
LARD: A 648,464 |. — 15,023 66 61| 1.M| 16.983 | 5.983 | 5.58 
E yr 5, 662 | + 1,870 12 4 23. 63 54. 58 33. 55 54.45 
Mineral ada 91,338 | — 32,940 10! — 10 | 43.97 | 14.44 9. 49 7.38 
a (eiie oe Cx 98,966 | + 7,722 12 14| 26.99| 2674| 2549; 26 
POPE AAA .. 443,690 — + 44,013 12 19 55.76 | 55.03 53.31 51.56 
Pit auxi ced | 107,927 | — 1,843 36 25| 14.89 | 26.51 1.22| 13.2 
Bodl IA cd NIRE | AI PE EENE | AT EUNT NONE poetic tree AA 
Saguache ........... | 496 | = 3 | 5 | 4 86. 98 | 26. 44 71.51 6.77 
San Juan ...........| 204,139 | — 29,524 |  31| 20 15. 45 10. 57 11.31 1.97 
San Miguel ......... | 291,338 | + 58,022 | — 25 19| 9 11.77 9. 58 10. 48 8.45 
ci ! — (e) () 87, S41 1820, 1485 1.77 6.77 
cora | 716,958 | +118,539 102 88| 24.83 | 21.56 | 24.33; 215 
Larimer and Mesa ............... _ 15 | A, E IO, eec qua Ed —Ó 
Tobii uil. «ue 2,504,087 | +170, 221 | 578 | 513 17.89 | 17.37 | 13. 84 | 12.73 

a Included in Custer County. c Included in Park County. 


b Including Conejos County. d Including Jefferson and Summit counties. 
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Number of mines in Colorado, classified by chief products, in 1906. 


^ Gold placer | $ 
mines, | Deep mines E 
da A = - EU vr oi - i Ee 
County E- | ' E. | y 2$ © | 3/3 ES 
£ ! _ " c [2] - mo omg > Q Y) . e 
| 3 9 ! g os ES vo | =a — y EJ 
É 2 E^] a i DE A E s | 
| es E Y "d V ITF este £2 9 VN | as 
| E/E lel e je" se? Ei | 2 x 12 
‘Hila; aAs]é | alo | o [S516 nH |a |t 
GP GNE ERE EOM o: a DM uu 
¡A cere Lesen 1 | PNE 14 1 | 12 S E da | TOON (7 8 
t 
a cs reece henge AAA en 9 5 1 d secos 2 15 
Clear Creek coco eee SS 3 1 | u! e 12; 2 | 7 49 
COIETION cco esee eRI E VE NI E dE vdd dad ee ME ER | A esee gt pee (a) 
CUBE EEEE O TT e 2! 31... Ut n b5 
ec MM Ht q A O Pup. aM ae acess 7 ia 5 
E: ! 1 
Pies us a ELLE MEAE Wen Em d do | E Mr RR 2 1 9 
A A N "EE | buses U a 30 | 20 | 1 p S MM 66 
' ! i 
G l i l 
| —X—X— E | T" eem m e Arde oe ares e A 
GUNNISON ................. panasi greed $e 6 | 2 eee IIT i 2 15 
Hinsdale... dace lauter ita PERPE SOON, SET Dad, 132. cs | M 10 
Jeferson ccce x e Rr E whee TR MEC Qm ree c2 teens terres lt e | 4 
P IC m RCM | 2 9, 12 2 b| Wy m |^ 5! @l 
i i 
LA Plata .........-.020000- EENE IO RE ERU | bos | 3 puni eer UEM | 4 
Mineral..5el exl eee Ee ees Sete a Be do od de eet eee ee a ere 10 
uray | | 61 | 2 1 14 
A e dee ees 3 o ERE | 1) d 1 ES 6$ ee | 19 
AO: IA T aia B nion E ed: ]3. 6. 2 
Routt 2 Geddy ood veu Sas AAEE A E E ETS | aM ADEL ee | KR 2 
! i 
Saguache ............-.2-. [nct Ree A | Vez ite D Res A OR 1 AY siete acess 4 
San Juan......... Aside ns MERE | — ar esed A | gs 4; 2' 3! 1 æ 
San Miguel ............. e i OS M | T MR | 7 25 0] 6. 1 | VN 19 
SUTIN It 0e os Dis oleo 1 | p 2 $i | 10 2 7| M 
AA oce iut pru fetes trees NE cT RENE | bind 88 
Tota 10 | 10 3 18: 2 EZ | 60 | 19 | 7| 37 | 94! 518 


| 


a Included in Custer County. bIncluding Conejos County. ce Two copper mines, 


The gold-mining industry shows a satisfactory advance, which is chiefly due to 
Gilpin and Teller (Cripple Creek) counties. Twenty-four counties reported produc- 
tion, the more important being, in order of value, Teller, Ouray, San Miguel, Gilpin, 
Lake, and San Juan, all of which exceeded the million-dollar mark. The largest 
increases took place in Teller, Gilpin, Ouray, and La Plata, while in the eleven coun- 
ties which showed a decrease the greatest diminution was in San Juan, Clear Creek, 
and Boulder. The placers were worked in Park, Summit, Jefferson, Chaffee, Boul- 
d r, Clear Creek, Routt, Eagle, San Miguel, and Gilpin counties, mostly by hydraulic 
sluicing of low banks. Two dredges were worked in Jefferson and one in Summit 
County. Asa rule there is little ground available for this kind of mining on account 
of the great number of large boulders usually present in the stream beds. The yield 
of gold from placer mines was 4,855.710unces, a decrease of 2,166.29 ounces compared 
with 1904. The bulk of the gold, or 1,165,232.96 ounces, is derived from dry or 
quartzose ores from Teller, Gilpin, Lake, and Clear Creek counties, and from the 
San Juan region. Only 3,884.13 ounces are derived from copper ores, with over 4 
per cent of copper. Such ores came chiefly from. Gilpin, but also from Chaffee, 
Clear Creek, and Ouray counties. Practically no copper ores, properly speaking, 
came from Lake County, although this is one of the principal producers of this 
metal. Gold from lead ores amounted to 31,667.99 ounces, against 70,641 in 1904; 
these ores came from, Mineral, San Juan, Ouray, and Lake counties. Gold from zine 
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and zinc-lead ores amounted to 4,893.94 ounces, against 4,697 in 1904, and practically 
the whole amount is derived from Leadville and from Summit County. 

With the exception of some gold from Leadville and other scattered localities, 
almost the whole production is obtained from fissure veins of Tertiary age. From 
Clear Creek, Gilpin, and Boulder counties were obtained $2,215,332, against $2,158,774 
in 1904; from Leadville, $1,180,401, against $1,175,841 in 1904; from Cripple Creek, 
.. $15,411,724, against $14,504,350 in 1904, and finally from the San Juan region, com- 
prising San Juan, San Miguel, Ouray, Dolores, Hinsdale, and La Plata counties, 
$5,394,803, against $5,797,662 in 1904. 


Source of gold product in Colorado by kinds of ore in 1905, by counties. 


[Fine ounces. } 


Deep mines. 


County. Placers. : Tota]. 
| Caren | CORRE Lend ores, Zincoren, Vetro | 

Boulder ............ 4.83 Mi 12,650.09 |.......... AA A M 12, 654. 92 
Chaffee............. 726.07 73.38 | 349.49 vA MENU OPERIS 1,566. 28 
Clear Creek ........ 91. 00 21,944.25 | 420.48 | 1,779.61 |.......... 131.08 | 24, 366. 42 
Conejos 2o oes coe esc cheeses: TAO. A ol ented nes. A 140. 00 
o A CR NE 1,200.43) 5.00 |........... gases Seeman ate 1, 205. 43 
Dolores A levee des 1, 476. 22 12.05 E ae 125. 00 1, 681. 81 
Eagle............... 7.60 2,176.86 2.00 —— AS | 2, 268. 34 
Gilpin .............. 6.53 66,763.11 | 2,762. 73 Jn AA O i 70,145. 33 
EE A EE T A E EN ts EE l 1.50 
Gunnison ..........]............ 964.13 | 7.93 384.77 52 | TREE TEET ! 1,862.05 
LAA fo onaa0nnnnns 363. 83 | 7.23 209. 01 | Jee wees | pene wien eas 580. 07 
Jetfersonu li A a AN e 
Lake rcs oec: PPP: |! — 50,909.47 ........... 4, 043. 11 | 1,759.29 ' 390.00 7,101.87 
La Plata... AE A, AA O 12, 187. 61 
Mineral ............[....22eeeeee | 395.14 |.........- 8,416.95 2.2.2... IA 8,812, 09 
OUTAY A xd ice | 107, 835. 55 E AAA 112, 872. 52 
Park? ooo... cco. | 2,641.36 | 18,600.25 |.......... 871.76 AAN 2401.47 24,014. 4 
OI SENE AA isle ot O 19:00. cosas A 12. 00 
Routt............... 33403 A aceite eee Neate MAT SE | 334. 03 
Saguache...........]............ AE n2 sexus ^ rescue oux eV 33. 82 
San Juan ...........]... eene 42, 679. 14 3.54 | 8,158.06 echo tazen ob Laotnirasé ^— 50,840. 74 
San Miguel. eoe ERU 79,297.81 |..... .... 2.408. 79 A sl as Oe ov Eds : 81,766.60 
Sunimita a oe eaten tt datu ete aes Ve ach Ses udi mtu A eater Nate E Rude d inh 
Teller do os IAE NEC COOLE Uu eer emer te 745, 542. 17 
Unapportioned ..... L 1,0429 lios ies ne | LTEM NOTTE | "m e 1,044.29 

Total ......... | 4, 855. 71 | 1, 165, 232. 96 | 3,854. 13 | 31,667. 99 ¡ 1, 846. 39 | 3,047.55 |1, 210, 534. 73 


a Included under Park County. 
bIncludes Jefferson and Summit counties. 


Silver shows the very marked decrease of 2,448,328 ounces, as compared with the 
output for 1904; in value, also, it decreased $1,039,447. This makes Colorado the 
second of the silver-producing States, Montana now taking the lead. Increases were 
noted in Pitkin, La Plata, Ouray, Chaffee, Eagle, Hinsdale, Conejos, and Grande; 
but large decreases occurred in many of the other counties, principally in San Juan, 
Mineral, and Lake counties. It appears remarkable that this lessened silver produc- 
tion should be accompanied by an increased yield of lead, since the two metals 
usually keep company, and a more detailed analysis may be worth while. In San 
Juan County, where silver decreased 834,094 fine ounces, lead also decreased more 
than 2,000,000 pounds. In Mineral, silver decreased 852,120 ounces, but lead 
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increased over 1,000,000 pounds. This is due to the treatment of large quantities of 
lead-zinc ores low in silver value. In Lake County silver decreased 786,834 ounces, 
and lead likewise by over 3,000,000 pounds. In Pitkin County (Aspen) silver 
increased 319,485 ounces, and lead likewise increased greatly, though it should be 
stated that the lead production of Aspen was probably given too low in the report 
for 1904. In a great number of the smaller counties a consistent increase appears in 
the output of lead, which is not accompanied by a corresponding rise in the silver 
values. In Gilpin, for instance, the output of lead rose from 125,731 pounds in 1904 
to 519,811 pounds in 1905, while silver actually decreased .14,453 ounces. On the 
whole, the greater activity in the mining of lead-zinc ores low in silver seems 
responsible for this anomaly. 

The more important silver-producing counties rank as follows: Lake, Pitkin, and 
San Miguel, which all yielded over 1,000,000 ounces; Mineral, San Juan, Clear Creek, 
Ouray, and Gilpin, which all yielded over 300,000 ounces. 

The greatest quantity of silver was obtained from dry or siliceous ores [the major- 
ity of the Leadville ores are classed as such]. Lead ores proper, containing over 5 
per cent lead, yielded 3,883,827 ounces of silver, against 4,427,985 ounces in 1904. 
In view of the increased output of lead in 1905, this again shows the importance 
gained by the dry ores low in lead and silver. In 1904 the zinc and zinc-lead ores 
yielded 2,004,918 ounces of silver, and this decreased to 1,451,625 ounces in 1906. 
The silver in Colorado is partly obtained from fissure veins, partly from irregular or 
flat replacement deposits in limestone. All of the important deposits are believed to 
be of Tertiary age. The fissure veins of Clear Creek, Boulder, and Gilpin counties 
produced 1,104,259 ounces in 1905, against 1,188,567 ounces in 1904. The fissure 
veins of the San Juan region, embracing San Juan, San Miguel, Ouray, Dolores, Hins- 
dale, and La Plata counties, produced 2,556,532 ounces, against 3,349, 554 ounces in 
1904. The increase in the replacement deposits at Aspen and the decrease in the 
Leadville deposits have already been mentioned. 

The great increase in the price of silver should stimulate the production in 1906. 
A larger tonnage is already reported from Leadville, and the mining of dry silver ores 
(containing little or no gold, lead, and copper), which now has fallen to a low ebb, 
wil! probablv be revived. i 


Source of silver product in Colorado by kinda of ore in 1905, by counties. 


[Fine ounces.) 


Deep mines. 


County. A pM M A] LON LAA 
Do [UM Dry orallt-| Copper | Lead ores | zine ores, | lend zine | TH 
Boulder ............. | 2 EE ÓN O AAA 70, 921 
Chaffee .............. 131 5,035 | 23,586 29,912 3, 595 13, 006 75, 265 
Clear Creek.......... 2 45 348, 019 3,361 280,127 lic 60, 835 692, 437 
Conejos.............. P RE 900 |.......... issues Pus TUUM noA 900 
COMER oo eb onl eet PEE 32, 069 AA A dde DRESS 32, 159 
Dolores........-.-.- MG 47,080 |  4708| — 7,288 |............ 17,500 76, 526 
PAG Goce sicecwns des : 2 42, 487 80 | 788 8,185. A 46, 487 
GU Dna coeno usa | 3 322,609 | 183,992, 4,297 aon ae eee Ca ned 340, 901 
PONG ie he ate A lu cud ce Rau 4 Sor eas ites PE, m 22 
Gunnison... .ee-eecfeceee eee 37, 046 1,060 13, 780 ]: 283 | nee 53, 649 
Hinsdale ............ll sees co... 7,567 1,169 HR GSS cL eo oes AA 54, 419 
o oos cte A A A A O wan wand E ees. 
PTT SNR CHEN ENTAS 2,244,343 |.......... 954, 999 488, 954 345,466 | 4,033,762 
La Plata....... suse eene eee UB BR |o c oes cde earned mus inso e cae 93, 258 
Mineral A A 745,172 lis 69. 0I?" A E nes 814, 189 


aIncluded under Park County. 
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Source of silver product in Colorado by kinds of ore in 1905, by counties—Continued. 


Deep mines, 
County. Placers. Dry st Total. 
> y orsili- | Copper Lead-zine 
| ceous ores, | ores, | Lead ores. | Zinc ores. ores. 
OUTLAY Leve radonu | — (€ 158, 048 3, 530 144, A ey e crees 306, 406 
PAT iaa 695 144, 517 2, 400 9,614 3, 000 98, 427 258, 683 
PIERII IET PEE 401,663 |.......... 1, 651, 913 415,944 |............ 2, 169, 520 
Rõütt cess dscdswscins | BO ihe teen A FORERO! pM S poe 30 
Saguache............ eee | aun 4, 3667 A isc 4, 401 
SU AA ex ease aas l 263, 138 | 1,380 4586; 320- | nocd wees | iode Nein 750, 844 
San Miguel..........|..........; 1,094, 235 potesse 180,844 |............ — — ears 1, 275, 079 
SUMM O- ocu ces eso chen ds du gps ere xe qae sees pau up eqs ala | —— y seta tansolecsee 
Teller ..... Un CR 49, 449 ETE | ERE | NN MESE 49, 449 
Total scies 908 6,107,559 | 55, 388 | 3, 883, 827 | 916, 391 | 535,234 | 11, 499, 307 


a Includes Jefferson and Summit counties. 
b Included under Park County. 


The lead industry has already been considered in connection with tbe silver. The 
total production inereased from 102,792,782 pounds in 1904 to 111,585,060 pounds in 
1905, the leading counties being, in their order, Lake, Pitkin, Mineral, San Juan, San 
Miguel, Clear Creek, Ouray, Summit, and Chaffee, all of which yielded over 1,000,000 
pounds. s 

A notable percentage of the lead in the ores does not reach a metallic state, but is 
utilized for zinc-lead pigment in the Pueblo plant. 

There 18 naturally a certain quantity of lead which is not obtainable by the method 
of collecting statistics used for these reports; that is the metal whicb is contained in 
concentrates and shipping ores in quantities less than 4 or 5 per cent. The smelting 
companies receive the benefit of this lead contained in these ores, but no mention is, 
as a rule, made of it in the cards received from the producers. It is not probable 
that this quantity makes a large percentage in Colorado. The chief source of such 
lead would probably be found in Gilpin and Clear Creek counties, as well as in the 
San Juan region. Practically no ore is shipped to lead smelters from Leadville, 
Aspen, and Creede in which the percentage of lead is not paid for. 

Colorado produces but little copper; no large copper mine is located within its 
boundaries. The output has shown but little variation and is taken to be 9,404,830 
pounds in 1905. Lake County contributed 3,105,710 pounds and San Juan followed 
with 1,675,858 pounds. From Gilpin, Chaffee, Clear Creek, and Dolores, outputs 
were recorded ranging from 119,821 to 512,276 pounds, the latter figure being 
furnished by Gilpin County. 

It has proved impossible to obtain more than 6,336,366 pounds by inquiries from 
the producers, while it is positively known by smelter returns that much more than 
this was actually produced. For this reason the figures of Mr. Kirchhoff obtained 
from smelter statistics in 1905 have been adopted, and the inference is that the 
difference, or 3,068,464 pounds, has been chiefly obtained from ores in which copper 
occurred in such small quantities (that is, below 2 per cent or 13 per cent) that no 
payment was made for the metal. Some of this difference doubtless should be 
credited to Gilpin County concentrates, another part to Leadville ores, and a third 
part to concentrates from the San Juan region. 

The production of zinc in 1905 is estimated at 83,150,445 pounds of spelter, valued 
at $4,905,876, against 75,762,580 pounds or $3,738,129 in 1904. In the report for 
1904 the assay value of the zinc ores was recorded as the production, but, as is well 
known, a very great loss takes place in zinc smelting, and it is necessary to subtract 
a corresponding amount. The loss on an average 32 per cent zinc ore may be esti- 
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mated as 25 per cent, and on this basis the quantities and values of the figures for 
1904 have been corrected. There is undoubtedly much more uncertainty in the 
figures for the zinc production than in those of the other metals. Besides, a large 
quantity of the ore is used for the manufacture of paint and does not appear as spel- 
ter, although in the figures given the whole of the ore is assumed to have yielded 
metallic zinc. The zinc ores of Colorado are so variable in tenor and value, on 
account of other metals admixed, that an estimate by tonnage, such as is usual in the 
Missouri River valley, is scarcely practicable. The treatment of the ores is also 
complicated. Some are shipped crude, while other ores are subjected to one wet 
and one dry concentration, the latter usually by electrostatic or electromagnetic 
machines. The zinc ores of Colorado contain very little gold, and are, as a rule, low 
in silver; the latter metal is, however, usually recovered from the cinders after the 
distillation of the zinc. The greatest production came from Leadville, from which 
64,856,033 pounds were reported. Pitkin County (Aspen) yielded over 5,000,000 
pounds; Summit and Eagle counties about 3,000,000 pounds each; Mineral, about 
2,500,000 pounds; Clear Creek, nearly 2,000,000 pounds; Dolores, 1,500,000 pounds. 
Six other counties yielded less than 1,000,000 pounds each. 

A future increase in the zinc production of Colorado is probable as further techni- 
cal improvements are introduced into the industry. 

Colorado is one of the large smelting States, and a great deal of ore from other 
States is shipped to Colorado plants. The lead smelters are unable to obtain a sufli- 
cient quantity of lead ores, and a very large quantity of concentrates from northern 
Idaho are shipped into the State annually. 

The following list gives the smelting plants in Colorado in 1905: 


Inst of Colorado smelting plants in 1905. 


ee ee vr 2 LE mi cm ii 


! 


City. Plant. Owner. 

Denver................ ; Globe... cc. cece ee eee American Sinelting and Refining Co. 
Pueblo ..............-. | Pueblo .........susss. Do. 

Doi ios oui EN de top ds Do 

Dosis Cim | United StatesZincCo.| Do. : 
Leadville.............. | Arkansas Valley...... Do. 
DICTADO cocinada Durango.............. Do 
Denver ooo cados | AIEO oot ots M ale Boston and Colorado Smelting and Refining Co. 
Canyon City a ......... D ——— € United States Smelting Co. 
Salida o eol ex rus | E da alie dice Ohio and Colorado Smelting aud Retining Co. 
Silverton®..........-.. aie UEM Kendrick & Gelder. 
Grand Junctionb...... | —— —Ó——— € 
A cite E oda Db pats National Mining and Milling Co. 

a Zinc ores. b Pyritic smelting. 


The majority of the mineral deposits of Colorado are contained in a belt extending 
across the State from northeast to southwest, but not reaching the borders in either 
direction. Beginning in Boulder, Gilpin, and Clear Creek counties, a short distance 
northwest of Denver, it continues through Summit, Park, Lake, Eagle, Pitkin, Chaf- 
fee, and Gunnison counties down to the San Juan country, in which Ouray, San Mig- 
uel, Dolores, San Juan, La Plata, Hinsdale, and Mineral counties are productive. 
There probably are some very old pre-Canibrian deposits, chiefly low-grade copper 
orez, scattered through granite and schists of the Park and Sangre de Cristo ranges 
from Wyoming to New Mexico; but practically all of the productive mines of the 
belt referred to are believed to be of Tertiary age and are connected with the occur- 
rence of a series of intrusive dikes, sheets, or masses of diorite or granitic porphyries, 
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which have been forced into the old granites and schists, as in the Gilpin and Clear 
Creek districts, or into the sedimentary Carboniferous limestones, as in Pitkin or 
Lake counties, or finally into Tertiary lava flows, as in the San Juan country. 

The great Park and the Sangre de Cristo ranges are generally barren except when 
crossed hy the belt of igneous activity. There are, however, several isolated points 
outside of this belt where mineral deposits occur. The most important of these ie 
Cripple Creek, in Teller County, where the barrenness of the granitic Front Range is 
relieved by the occurrence of the richest gold camp in the United States. The space 
that the mines occupy would hardly be visible in an ordinary State map, and the 
whole of tbe sum of over $150,000,000 that has been extracted came from the breccia 
and intrusive masses filling a volcanic explosion crater a few miles in diameter. 

Another small center of mineralization is located at Silver Cliff, in Custer County, 
and is connected with eruptions of rhyolite. A third isolated district is at Hahns 
Peak, in Routt County, where an intrusion of porphyry into the old granites and 
schists has been followed by mineralization. 

And so throughout the State the dependence of the ore deposits on the intrusions 
of mother masses into older rocks is a most striking fact, and one which the 
prospectors of Colorado have not failed to recognize. 


PRODUCTION BY INDIVIDUAL COUNTIES. 
BOULDER COUNTY. 


The gold production of Boulder County in 1905 was $261,601, a decrease of $126,881 
as compared with 1904. Of silver 70,921 ounces were reported, a decrease of 25,307 
ounces from the figures of 1904. An insignificant quantity of copper but no lead or 
zinc were reported. The production was reported from 31 mines, of which one was 
a placer mine, as compared with 52 mines in 1904. These 31 mines had a total ton- 
nage of 9,577 tons, a decrease of 14,328 tons from 1904. The decrease in gold and 
silver was, however, more than compensated by a large output of tungsten ore, chiefly 
from the Nederland district, believed to have amounted to a value of $350,000. 

The county is characterized by a great number of usually narrow gold or gold- 
silver veins contained in granite and schist, and usually accompanied by porphyry 
dikes. The prevailing strike, coincident with the general direction of the mineral 
belt, is northeast-south west, although many of the veins have a course perpendicular 
to this. Many of the mines are worked on a small and intermittent plan. The ores 
are ordinarily of a smelting grade—very siliceous—and many of them contain 
tellurides. A smaller quantity is partly free milling and is best treated by this 
process, followed by concentration and cvaniding. The average grade in 1905 was 
high—$31.81 per ton against $18.51 in 1904. 

Much development work was in progress and the yields for 1906 and 1907 are likely 
to be greater than that of 1905. Comparatively few of the mines are opened by long 
tunnels or by shafts over 700 feet deep. 

Central district.—The county is divided into seven or eight mining districts. The 
Central district is located near Jamestown and Springdale, near the center of the 
county. Among the producers were the Red Spruce, Rip van Dam, Smuggler, and 
Wano mines, the latter the property of the Monarch Consolidated Company, which 
is reported to be erecting a 50-ton cyanide mill with roasting furnaces. 

Gold Hl district. —A few miles south of this is the Gold Hill district, which for 
present purposes may be said to include the mines near Salina, Wall Street, Sun- 
shine, and Rowena. The Emancipation, Fairfax, Ingram, Cash, and American Queen 
mines are worked in this vicinity. The latter two, which are among the larger pro- 
ducers in the county, are owned by the American Queen Gold Mining Company. A 
concentrating mill was erected in 1905, 
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Ward district.—In the Ward district, 5 miles east of Gold Hill, mining matters 
were rather quiet in 1905, Production was reported from the Dew Drop, Columbia, 
and Ni Wot properties, since consolidated a= the Big Five Company. 

Sugar Loaf district.—The Sugar Loaf district is situated a few miles south of Gold 
Hill, on the divide between Four Mile Creek and Boulder Creek. Here are located 
the Logan mine of the Clinton Mining and Milling Company, which is opened by 
four tunnels, and the Livingston mine, developed by shafts, both of which are among 
the important producers of the county. 

Caribou and Grand Island districts.—In the southwestern corner of the county are 
the Caribou and the Grand Island districts. There was practically no output from 
the former, while in the latter the Mogul tunnel, at Eldora, and the Bird’s Nest 
mine reported production. Extensive development work by tunnels was carried on 
in the old Boulder County mine. The famous old Caribou silver mine was idle. 


CHAFFEE COUNTY. 


Metallic production of Chaffee County, Colo., in 1904 and 1905. 


Gold. Silver. | Copper. Lead. l Zine. 
" - — = —— ALSS s- ——— = SS Total 
Year i | 
i See: AN o0 Quan- | y , + Quan- |y I ly Quan- |q- , value 
Quantity. Value. tity. \ alue. tity. Value. Quantity.) Value. tity. Value 
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1904.. 3.377.586 $69,518. 49,874 (828,555 | 450,556 857,069 | 458,422 220,055 |. oe eee $175, 497 
14905.. 1,506.23 32,3978 75,265 


45,460 | 379,722 59,237 11,250,302 | 58,764 | 315, 495 
; | 


815, 614 | 214, 453 


Fifteen mines were operated, against 14 in 1904. The deep mines yielded 13,408 
short tons anda total average value of $14.87 per ton. Theaverage value of the gold 
and silver per ton was $4.68. 

For many years Chaffee County has maintained a moderate production of metals 
from seven or eight mining districts and from many different kinds of ore. 

The county is situated in the center of the State, south of Lake (Leadville) and 
cast of Gunnison. The mining districts are situated on both sides of the Arkansas 
River, which traverses the county from north to south. The year 1905 shows a 
somewhat decreased gold and copper production, while silver and lead have increased, 
and zinc has been added to the metallic product. 

Very little information is available as to the geological features of the Chaffee 
County mines. ; 

Placer mining by the hydraulic method was carried on near the old mining district 
of Granite, close to the Lake County line, the Arlington Gold Mining Company being 
the principal operator. Some gold-smelting ores were also produced in this vicinity. 

Winrietd district. —The Winfield district, 15 miles west of Granite, shipped small 
quantities of smelting ores, chiefly carrying silver. f 

Cottonmood ond Alpine districte}. — Development work only was reported from the 
Cottonwood «district, east of Buena Vista, and from the Alpine district on Chalk 
Creek, 15 miles southwest of Buena Vista, in which the veins are reported to occur 
in granite and schist. 

Monarch diatrict.—Active production is reported from the Monarch district (includ- 
im Garfield ) 15 miles due west of Salida, where silver-lead ores with some gold and 
eopper are said to occur between limestone and porphyry. The well-known Madonna 
mine. a steady producer of silver-lead ore, is located here; it is developed by several 
adit tunnels. Among the other producers are the Garfield, Fairview, Fairplay, 
Flosie D., and Monarch mines. The total production of this district is almost half 
of that of the county. 
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Turret district. — The Turret district is situated 6 miles northeast of Salida near the 
Fremont County line, and produced well, chiefly of copper ores carrving gold and 
silver. The Sedalia copper mine, which is equipped with a leaching plant, is located 
here and was in active operation. 


CLEAR CREEK COUNTY. 


Metallic production of Clear Creek County, Colo., in 1904 and 1905. 


| Gold. | Silver. ] Copper. 
Year = SELAN el ee d eins — M9 . 
i Quantity. | Value. | Quantity. | Value. | Quantity. | Value, 
is ene fe ee IES Meer SA 
Fine ounces. Fine ounces.. Pounds. 
WOOL ote ance eee ete vite 32, 194. 42 | $065, 469 735,985 | $421, 351 369, 778 $46, 222 
A Mur Gotta oe eats |. 24,366. 42 | 503, 698 692. 437 | 418, 232 235, 669 36, 764 
Pee ena il uuo ee Ie E | 
. Lead. | Zinc. | 
Year. ———————————— IEA O - —-, Total value. 
Quantity. Value. Quantity. Value. 
Pounds. Pounds. 
LON sc choc Ne DE RE Eu cease RE ER ais 3, 753, 447 $164, 213 1, 601, 477 $80, 074 $1,377,319 
IND. d rs ir divas 3, 270, 211 153, 700 1,869, 995 110, 330 1,222, 724 


A moderate decline in the output of all metals except zinc is noted in 1905, but 
in all probability there will be a decided increase in the total production for 1906, as 
very important development work is going on in all parts of the county. Forty-nine 
mines were in operation and yielded a total of 58,775 tons, a decrease of about 4,000 
tons as compared with 1904. The Clear Creek ores are of rather high grade, aver- 
aging $20 per ton in all metals, and $15.65 in gold and silver. 

Clear Creek County adjoins Gilpin on the southwest. The principal part of the 
county has recently been mapped by the Geological Survey, and the Georgetown 
Folio is in press. Short descriptions of Georgetown and Idaho Springs districts are 
published in Bulletins 260 and 285, by Mr. J. E. Spurr. 

The deposits are fissure veins in granite and gneiss, and are often accompanied by 
dikes of granitic or felsitic porphyries. The general strike of the vein system is 
northeasterly. The ore consists of gold and silver bearing sulphides, which also 
yield much lead and zinc. 

Idaho district.—The county is divided into several not very closely defined mining 
distriets. For present purposes, the Idaho district may include the mines at Idaho 
Spriugs, as well as the subdistricts of Banner, Coral, Jackson, Montana, Payne Bar, 
Spanish Bar, Virginia, Upper Union, and Trail Creek. The ores of the Idaho dis- 
trict contain principally gold, with smaller quantities of copper and silver, as well 
as some lead. 

Telluride ores, which are not common in the county, have recently been met in 
the lower workings of the Consolidated Gem mines. The latter mines, as well as 
the Sun and Moon, are drained by the Newhouse tunnel. The Saratoga vein is also 
opened by the same tunnel, but the upper workings are not drained. ° 

Among other important producers are the Specie Payment, the Treasure Vault, 
and the Mattie group. At Trail Creek the Brighton, the Champion, and the New 

¿ra are among the producers. 

Silver ores, with some gold, were shipped by the Lamartine mine, which is devel- 
oped by a vertical shaft 900 feet deep. 

Though much of the ore is shipped direct to the smelters through sampling works, 
there are about 12 concentrating mills at Idaho Springs, among them those of the 
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Gem, the Waltham custom mill (with cyanide attachment), the Hawley, and others. 
A few of them a:calgamate before concentrating. 

South of Idaho Springs the McClelland tunnel, now reported 5,000 feet in length, 
is driving to intersect the veins of the Freeland svstem. 


Metallic production of Idaho district, Clear Creek County, Colo., in 1905. 


| Gold. Silver. Copper. | Lead. Zinc. 
- Sg ge Ol) 
Year. | l 
quanti Value. | bhi Value Te Value. See Value. pn Value, Value. 
————(———— 4 >| —— |. = MOREM VESS E 
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1906..... 22, 476.31 $461, 626 
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, 340,741 $205, 508 a ar anaes 480,000 822, 593 P $8, 553, 8733, 928 
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Empire district. —Only a small production is reported from Empire, between Idaho 
Springs and Georgetown, where a 3,000-foot tunnel has been driven recently to inter- 
aect the veins of the district, which are principally gold bearing. 

Lincoln diatrict.—Little activity is reported from the Lincoln district at Yankee, in 
the northern part of the county. 

Gryhth district. —The Griffith district embraces the mines at Georgetown and Silver 
Plume. Silver ores prevail, the only exception being the Centennial mine in George- 
town. At Silver Plume the Dives-Pelican and the Frostburg-Mendota were heavy 
producers of silver-lead-zinc ores. The Colorado Central, Sunburst, Gumtree, and 
Fast and West Griffith were also among the producers. The developments are gen- 
erally bv long tunnels, though the Colorado Central has a vertical shaft 2,000 feet 
deep. The Doric tunnel was recently driven by an English company 3,000 feet into 
Gritith Mountain, and the Kelly tunnel penetrates Democrat Mountain for 3,200 
feet. 

Much of the gre is shipped crude, but concentrating mills are provided on the 
Dives-Pelican and on the Terrible and the Dunderberg mines, at Silver Plume. 


Metallic production of the Griffith district, Clear Creek County, Colo., in 1905. 


Gold. Silver. Copper. Lead. | Zinc. 
b "ETIN Se ee ee PO IA ESA SS A ARA a EA 
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Argentine district. —Much activity is reported from the silver district of Argentine 
on the main range, 10 miles southwest of Georgetown. A narrow-gage road is 
being constructed from Silver Plume to Argentine, which will provide an outlet for 
the district, and the production, which was only moderate in 1905, will in all prob- 
ability increase greatly in 1906. The ores contain both gold and silver, besides 
copper, lead, and zinc. 

Several companies are operating; the principal ones are the Waldorf Mining und 
Milling Company, the East Argentine Tunnel Company, and the Transcontinental 
Tran-portation and Mining Company. 

The Waldorf Company is driving & tunnel to be 9,000 feet long, through McClel- 
lan Mountain. The maximum depth attained below the surface is to be 2,300 feet. 
A distance of 2,400 feet is said to be completed at the present time ( November, 1906) 
from the west or Stevens side, while from the eastern or Waldorf side the tunnel 
has attained a length of 4,500 feet. Many veins are crosscut below the old work- 
ings. The company owns a 75-ton concentrating plant. 
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The Transcontinental Company is operating the Vidler tunnel under the Argen- 
tine Pass, through the main divide. The Vidler tunnel is expected to be 7,500 feet 
long, with a maximum depth of 2,400 feet. A distance of 1,200 feet is said to have 
been driven already from the Clear Creek side. 


CONEJOS AND RIO GRANDE COUNTIES. 


Small shipments of silver-gold ore were made from Platoro in Conejos County, 
close to the Rio Grande line. The district is located about 40 miles southwest from 
Monte Vista on the Denver and Riv Grande narrow-gauge line to Creede. A short 
distance northwest from Platoro, but in Rio Grande County, is the Summit (South 
Mountain) district, from which no production was reported. The Little Annie mine, 
from which much gold was obtained some twenty-five years ago, is situated in this 
district. The veins are contained in andesitic lavas, belonging to the same great 
igneous area which extends northwesterly to Wagon Wheel Gap and Creede. 


CUSTER COUNTY. 


Metallic production of Custer County, Colo., in 1904 and 1905. 


Gold. | Silver. l " 'opper. Lead. | Zine | 
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Custer County shows a further decline in its output of gold and silver from the 
Rosita and Silver districte, which some twenty years ago produced annually several 
hundred thousand dollars. 

The districts are situated in the western foothills of the Wet Mountain Range, 
about 30 miles south-south west of Canyon City. The deposits are veins or chimneys 
or irregular masses in rhyolite. The ores were formerly chiefly silver chlorides and 
were treated by panamalgamation, but are now mainly sulphides, which are shipped 
to smelters. "The districts have been described by Mr. Whitman Cross in the Seven- 
teenth Annual Report of the Geological Survey. Ores are shipped at present from 
the Bassick, Bismuth, Little Bernice, and Pioneer mines. The Bassick is developed 
hy two shafts 1,800 and 1,200 feet deep. 

A new gold-bearing district was discovered early in 1906 near Hse, 10 miles north- 
east of Rosita. 


DOLORES COUNTY, 


Metallic production of Dolores County, Colo., in 1904 and 1905, 


ee ee 


| Gold. Silver. Copper. Lead. Zine. 
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«Cross, Whitman, Geology of Silver Cliff and Rosita Hills, Colorado: Seventeenth Ann. Rept. 
U. 5. Geol. Survey, pt. 2, 1896, pp. 269-403. 
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The table shows a slight decrease in gold and silver as well as a very considerable 
increase in the output of the base metals, especially zinc. A total of 3,826 tons was 
treated, derived from 5 mines. 

Dolores County adjoins San Juan on the west; the production is derived from the 
eastern part of the county in the vicinity of Rico, which once was an important 
silver-lead camp. The ore deposits of Rico, which have been described by Mr. F. L. 
Ransome in the Twenty-second Annual Report of the Geological Survey,“ consist of 
fissure veins and blanket deposits in sedimentary rocks of Carboniferous and later 
age, intruded by sheets of porphyries. The ores contain galena, zincblende, pyrite, 
and tetrahedrite, with some secondary, rich silver sulphides. 

Pioneer and Lone Cone districts.—The two mining districts from which production 
is reported are the Pioneer at Rico, embracing the principal silver-lead-zinc mines, 
and the Lone Cone at Dunton, 15 miles northwest of Rico. In the Lone Cone dis- 
trict the Emma mine is the principal producer; it yields a high grade gold-silver 
smelting ore with about equal values of the two metals. In the Pioneer district are 
the United Rico mines, including the famous Enterprise; they are developed by the 
group crosecut tunnel, 3,000 feet in length, and the ores are at present treated in an 
experimental plant of 100 tons capacity. The Newman mines are now worked on a 
small scale by the Swansea Gold and Silver Mining Company. Other mines in 
operation are the Wellington and Morning Star. An increased. production of zinc 
and lead ores is expected in 1906. Several mines at Rico have adopted the leasing 
system. 


EAGLE COUNTY. 


Metallic production of Eagle County, Colo., in 1904 and 1905. 
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Fagle County shows a moderate increase in its output of gold, silver, and copper, 
a decrease in lead, and a heavy increase in zine; chiefly on account of the latter the 
total value of metallic products was quadrupled in 1905 compared with 1904. Nine 
mines were worked against 10 in 1904; the tonnage inereased from 1,866 to 12,049 short 
tons. 

Eagle County is situated west of Summit County. Little is known about the geo- 
logic features of the deposits, which are stated to be fissure veins in granite or granite 
porphvry, but sedimentary rocks, such as quartzite, are also present. 

The ores are gold and silver bearing sulphides, such as galena and chalcopyrite; in 
some mines there is also much zincblende. The deposits are generally opened by 
tunnels, but the Belden has a 900-foot incline shaft. "The mines areall situated in the 
Battle Mountain district in the immediate vicinity of Red Cliff and Gilman, about 
30 miles north of Leadville. 

Among the producers are the First Chance, the Iron Mask (property of the Pitts- 
burg Gold-Zinc Company), the Ground Hog, the Champion, and the Belden mines. 
Much manganese and iron ore was also shipped from the Iron Mask mine. Gold 
deposits are prospected at Fulford, 20 miles east of Red Cliff. A little placer mining 
is carried on at Burns and other places along the Grand River. 


«Ransome, F. L., The ore deposits of the Rico Mountains, Colorado: Twenty- — J Ann. Rept. 
U.S. Geol. Burvey, pt. 2, 1901, pp. 237-397. 
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GILPIN COUNTY. 


Metallic production of Gilpin County, Colo., in 1904 and 1906. 


| Gold. Silver. ; Copper. Lead. Zinc. 
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The most striking change in the metallic production of Gilpin County is an increase 
of $345,200 in gold. Silver and copper decreased slightly 1n quantity, but increased 
in value, and lead and zinc show a notable increase. The metals were extracted 
from 66 mines, which yielded 182,873 tons, against 55 mines and 109,557 tonsin 1904. 

Gilpin County, the smallest in Colorado, except Denver, lies between Boulder, on 
the northeast, and Clear Creek, on thesouthwest. Topographic maps have recently 
been completed by the Geological Survey, and a short description of its mines has 
been published by Mr. G. H. Garrey 4. 

The deposits are fissure veins in granite and gneiss, with porphyry dykes, and the 
vein systems, striking northeasterly, are in the direct continuation of those of Clear 
Creek County. The ores contain chiefly gold, with some silver and copper. Most 
of the lead and zinc reported is derived from the the Running Lode mine. In char- 
acter the ores are partly free milling with sulphides, and the usual treatment is bv 
amalgamation and concentration, either at the mine or in the several custom mills 
at Idaho Springs, Central, and Black Hawk. A very large quantity of ore is also 
shipped direct to smelter through sampling works. It is stated in the mining press 
that Gilpin County has at present 823 stamps. 

The veins are generally opened by shafts, the deepest in the county being the Cali- 
fornia, now filled with water, but extending 200 feet below the level of the New- 
house tunnel, with a total depth of about 2,000 feet. This great tunnel has now 
penetrated into Gilpin County from Idaho Springs in Clear Creek County. Its total 
length, (August, 1906) is 16,000 feet, 1,000 feet of which were driven in 1906 and 700 
feet in 1905. In Gilpin County the tunnel has intersected the Aududdle, Trentina, 
Hot Times, and Saratoga veins, and the California mine is 1,000 feet ahead of the 
present breast. 

The Lucania tunnel, which starts from the level of Clear Creek, a short distance 
above Idaho Springs, is also intended to open the veins of Gilpin County at lower 
levels. 

Among the producing mines of 1905 only some of the most prominent ones can be 
mentioned: the Old Town, Modoc, Chase, Church, East and West Notaway, Pewa- 
bic, Pittsburg, Saratoga, Mackey-Burroughs, Roderick Dhu, Eureka. Gunnel group, 
Gregory group, Gregory Buell, Running Lode, Alps, and Kansas-Burroughs. 

The construction of the Moffat road has opened up the northern part of Gilpin 
County. Some production is reported from the Mackey and the Evergreen mines 
near Apex, in Pine district, and development work was done at Rollinsville and 
Perigo. 


GRAND COUNTY. e 


Grand County, which adjoins Boulder, Giipin, and Clear Creek counties on the 
west, has at present only an insignificant production of gold, silver, and copper. Up 
to the recently begun building of the Moffat Railroad from Denver to Salt Lake this 


a Garrey, G. H., The Idaho Springs mining district, Colorado: Bull. U.8. Geol. Survey No. 285, 1906, 


- pp. 35-40. 
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county has been very inaccessible, but it is expected that its mineral resources will 
he more actively exploited from now on. Little is known about the geological feat- 
ures of the ore deposits. In the northeastern corner of the county are the old Wol- 
verine and other silver-lead deposite, located 12 miles northwest of Grand Lake, 
which, again, is 15 miles north of Granby railroad station. Twelve miles east from 
Granby and also near the Boulder County line are promising copper prospects, some 
of which are owned by the Monarch Mining Company, of Boulder. A branch rail- 
road is projected from Granby to these mines. 

A third mining district is the La Plata, which is located in the southeastern part 
of the county on the headwaters of Williams Fork. The deposits are reported to 
contain gold, silver, and copper, and some development work is in progress. 


GUNNISON COUNTY. 


Metallic production of Gunnison County, Colo., in 1904 and 1905. 
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The small gold production of the county remained almost unchanged, while the 
silver output, also small, decreased considerably; a great increase is observed in the 
production of the base metals. The output of copper and lead was greater than in 
1904, and zinc was added to the list of metallic products. The net result, however, 
is a decrease in the total value of metallic products from $103,155 to $84,761. Eight- 
een deep mines reported a total tonnage of 5,581 short tons. 

Gunnison is one of the largest counties of the State, and lies between Lake County 
(Leadville) and the San Juan region. It contains about ten mining districts, lying 
chiefly in the northeastern and central part of the county on the western slope of 
the Sawatch Range near the boundary toward Chaffee County, but also in the 
central and northern parts in the Elk Mountains. The southwestern part belongs 
largely to the plateau province of horizontal sedimentary rocks. Little is published 
regarding the mines of the Sawatch Range in the county; but the deposits in the 
Elk Mountains bave been described in Folio 9, United States Geological Survey, 
comprising Anthracite and Crested Butte quadrangle. ¢ 

Rock Creek and Crystal River districts.—In the north, near the Pitkin County line, 
the Rock Creek and Crystal River districts reported some production of copper ore 
containing gold and silver. The North Pole, the Hard Cash, and the Lead King 
are among the producers. 

Ruby district.—In the Elk Mountain region, the Ruby district at one time was con- 
sidered of great importance. The veins cut Cretaceous strata in which masses of 
porphyry are intruded. The Augusta mine reports some production of silver and 
gold. It has recently been opened by a 3,000-foot crosscut with 2,000 feet of laterals. 

Pieplant district.—The Woods mine in the newly-discovered Pieplant district 
shipped bullion from its newly erected cyanide plant. This district is in the north- 
eastern part of the county, over the range from Winfield, Chaffee County. 

Tincup district.—Fifteen miles south of this is the Tincup district, in a similar posi- 
tion acroes the range from Cottonwood Creek, in Chaffee County. Placers have been 


r a O La W., Eldridge, G. H., Anthracite-Crested Butte quadrangle, Colo.: Geologic 
Geol. Survey, 1804, 
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worked here, as well as fissure veins in granite and silver-lead deposits in limestone 
and porphyry. The West Gold Hill mine was a gold producer in 1905. 

Quartz Creek district. —Ten miles farther south is the Quartz Creek district, near 
the town of Pitkin, where silver and silver-lead ores are mined in limestone and 
porphyry. Among the producers were the Maid of Athens, the Citizen, and the 
Pitkin. Some zinc ore was also shipped. The mines have not attained great depth. 
The total value of the metallic product of Quartz Creek district was $28,939. 

Gold Brick district. —À few miles west of Pitkin, near Ohio City, is the Gold Brick 
district, in which gold ores prevail. Among the mines are the Cortland, the Golden 
Islet, the Grand Prize, and the Raymond. The veins are opened by incline shafts 
up to 400 feet deep, or by tunnels. The Raymond has a 2,300-foot crosscut tunnel 
and a 20-stamp amalgamation and cyanide mill. The total output of the Gold Brick 
district in 1905 was $14,649. 

Tomichi district.—In the Tomichi district, near Whitepine, in the same region, the 
Akron mine was a shipper of silver-lead ores. 


HINSDALE COUNTY. 


Metallic production of Hinsdale County, Colo., in 1904 and 1905. 


Gold. Silver. | Copper. Lead. Zinc. 
QV E an ot ee ee E Pr AO pou re na a 
ire Value. a Value. ad Value. Quantity. Value. a Value, | Ue. 
TR PE PO ARA A PE eR A SS | NS EDT REOR 
Fine oz. Fine oz. Pounds. Pounds. ‘Pounds. 
1904....| 372.00 | $7,692 | 39, 283 322,488 | 10,530 | 81,316 11,04, 421 ¡$46, 129 | 75, 815 $3, 791 | $81,416 
1905....| 580.07 . 11,991 | 54,419 | 32,869 | 84,485 | 13,180 | 767,651 | 36,081 | 2,085 123 | 94,244 


Hinsdale is one of the counties with comparatively small production. Compared 
with 1904 gold and silver show a moderate increase in 1905, copper a decided 
increase, and lead a decline. Ten mines report ore to the aggregate amount of 5,041 
short tons. 

Hinsdale lies between San Juan and Mineral and includes part of the rugged San 
Juan Mountains. Most of the deposits are situated at Henson and Capitol Citv, a 
few miles west of Lake City on Henson Creek. Some mines are also situated on 
Lake Fork of Gunnison River, 4 miles south of Lake City. 

The topography of the district is mapped in the Lake City quadrangle, and the 
mines have been described by Mr. J. D. Irving in Bulletin 260, of the United States 
Geological Survey. 4 

The deposits are fissure veins contained in prevailing rhyolite breccias; near Henson 
bodies of andesite porphyry are intruded in the rhyolite. No sedimentary rocks are 
exposed. The prevailing types of veins are silver bearing, with a little gold and 
galena, chalcopyrite and tetrahedrite. Upper levels usually contain secondary ruby 
silver ores. The silver-lead ores are shipped to smelters. 

The gold-bearing veins form another type characterized by telluride ( petzite) ores. 
Among the silver veins, the St. Jacob, the Excelsior, the Hidden Treasure, the 
Highland Chief, the Red Rover, and the Wyoming reported production. The old 
Ute and Ulay mine was idle. Among the gold mines, the Isolde and the Golden 
Fleece were in operation; the latter is a mine of some renown, having produced 
about $1,400,000. It is equipped with concentration and cyanide mill, and is opened 


by several long tunnels. 
JEFFERSON COUNTY. 


Jefferson County lies, in the main, outside of the principal mineral belt of the 
State. It contains, however, some copper deposits near Evergreen in the granite 


alrving. J. D., Ore deposits in the vicinity of Lake City, Colo.: Bull. U. S. Geol. Survey No. 260, 
1905, pp. 78-84. 
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and echist ridges south of Golden, from which sample lots of copper ore have been 
shipped. 

Two Bucyrus electrically driven dredges were operated during a part of 1905 near 
Golden, by the National and the Clear Creek dredging companies. The capacity is 
stated to be 2,500 cubic yards per day. 

The ground operated upon is the Clear Creek gravel beds, which extend in three 
benches about half a mile wide below the Table Mountain of Golden. The gold is 
tine and consequently difficult to save. Operations have not been resumed in 1906. 


LAKE COUNTY. 


Metallic production of Lake County, Colo., in 1904 and 1905, 


EE. Gold. Silver. | Copper. 
Year. MES NE S MES E e SS ee 
Quantity. | Value. Quantity. Value. | Quantity. | Value. 
= + PAD "ua i oy ART A UL LE E ED 
Fine ou ners. Fine ounces. Pounda. | 
Tot cen Gece eels 56,856.30 | $1,175, 841 | 4,820,596 $2,759,792 | 3,627,816 | ^ $153, 480 
IUD ocak ces i sty bs M E be 57,101.87 | 1,180, 401 AS 2,436,392 , 3,105,710 484, 491 
Lead. | Zine. 
Year. ar m Total value. 
Quantity. Value. Quantity. Value. 
Pounds. | Pounda. | 
0 PET 51,392,821 $2, 379, 686 ' 69, 003, 890 $3, 450, 195 $10, 218, 994 
O TO RNC ^1, 162, 040 2, 404, 616 , 64, 856, 033 | 3, 826, 506 | 10, 332, 406 
| 


These metals were obtained from 61 mines, which reported a total of 648,464 tons 
of silver, lead, zinc, and gold ores. These figures represent a small decrease in ton- 
nage from those of 1904, The indications are, however, that a larger tonnage will be 
reported in 1906. 

Lake County is situated almost in the center of the State, between the districts of 
Clear Creek and Summit counties on the northeast and those of Gunnison and the 
San Juan on the southwest. 

The deposits, which have been described by Mr. S. F. Emmons in the well-known 
Monograph NII, United States Geological Survey, consist chiefly of flat bodies of 
ore forming replacements of limestone near contacts of intrusive sheets of porphyry. 

The ores of Leadville are reduced by smelting, and ordinarily this is preceded by 
concentration. There are many different types and a complete and satisfactory 
classification of them has not yet been attained. They comprise oxidized iron ores 
for flux, oxidized lead ores, lead and zine sulphides of shipping grade, dry gold ores, 
dry silver ores of shipping grade, and dry sulphides. During the last few years the 
value of the ore has decreased while the tonnage has been greatly increased. The 
average value of the ores in gold and silver in 1905 was $5.58; in 1904 it attained 
$5.95. According to New York quotations the combined average lead-zinc-copper 
value was $10.12 in 1905, giving a total value of $15.93 against $17.14 in 1904; but it 
must be remembered that the actual average figure paid for the ores by the smelters 
was much lower than this. 

Among the principal producers the following yielded about 90 per cent of the out- 
put: A. Y. and Minnie, Big Chief, Boreel, Nisi Prius, New Monarch, Moyer, Ibex 
and Little Johnnie, Gold Eagle, Fryer Hill, Small Hopes, Sunday, Western Mining 
Company, and Yak Enterprise. 


«Emmons, S. F., Geology and mining industry of Leadville, Colo.: Mon. U. S. Geol. Survey, vol.1.. 
1556. 


904 MINERAL RESOURCES. 


Small batches of gold ores may contain up to 2 or 3 ounces, but ordinarily the bes: 
values are little more than one-third of an ounce per ton, while few of the gulphid« 
ores contain less than 0.04 ounce per ton. Among the principal gold producers are 
the Ibex and Little Johnnie, the Golden Eagle, the New Monarch, and the Yak 
Tunnel. The gold reported from the mines amounted to $1,030,401, but it is known, 
from smelter returns and from the average gold value of the ores, that more was 
actually produced; a safe estimate of this excess is $150,000, making the total output 
of gold $1,180,401. 

All of the mines report silver, the quantity in the crude ore ranging from 4 to 14 
ounces, though of course smaller quantities of ore run higher. 

Only 8 of the 61 mines reported copper, and the total only adds up to 3,105,710 
pounds, which probably is considerably less than the quantity actually recovered. 
The average quantity of copper in the ores would be from 0.25 to 1.25 per cent. 

The recent development of an important zinc-mining industry in Leadville ia well 
known. Amongthe most important producers are the Iron-Silver Mining Company 
(Moyer mine), the Western Mining Company, the Big Chief Leasing Company, and 
the Boreel Company. The ore is partly shipped as sulphide concentrates, partly 
as crude or hand-sorted ore. After the distillation of the zinc by the zinc smelters, 
the silver-bearing cinders are sold to the lead smelters. 

Important developments have taken place in the downtown section. The Midas 
Company has sunk the Penrose shaft to a depth of 920 feet, and is draining it by means 
of powerful pumps. The Coronado shaft in the same vicinity is 790 feet deep, and ix 
now drained by a drift from the Penrose. A considerable production was maintained 
during the year from the Coronado shaft. These pumping operations will opena 
large and formerly unproductive area. 

The Yak tunnel, which now is 10,800 feet in length, extends from California Gulch 
eastward below Iron and Breece hills, It is planned to pierce the range, and its 
eastern portal would be in Park County near the London mine. The tunnel is 
equipped with a very complete system of electric transportation, by which a great 
number of mines are being served. 

During the year the Yak Company completed the Rowe mill at the mouth of the 
tunnel. The capacity is 250 tons per day, and it is equipped with electrostatic con- 
centrating machines for the separation of the zine blende. 

A certain quantity of crude Leadville ores is shipped to Denver and concentrated 
there. 


LA PLATA COUNTY. 


La Plata County reported $251,940 in gold, an increase of $142,789 over the pro- 
duction of 1904. The silver production was 93,258 ounces, an increase of 61,688. Of 
copper, 2,923 pounds were reported, but no lead or zinc. 

The county is situated near the southwestern corner of the State, and includes the 
southern part of the '*San Juan Country." The La Plata Mountains occupy the north- 
western part and the Needle Mountain the northeastern part of the county. A smelt- 
ing plant of the American Smelting and Refining Company is located at Durango, the 
county seat. 

Geological maps are published of the La Plata and Needle mountains quadrangles, 4 
and topographic sheets have been issued of the Durango and the Engineer Mountain 
quadrangles. The Neglected mine is described in Bulletin 260, United States Geo- 
logical Survey. & 

a Cross, W., Spencer, A. C., Purington, C. W., La Plata quadrangle, Colorado: Geologic Atlas U. S., 
folio 60, U.S. Geol. Survey, 199. Cross, W., Howe, E., Irving, J. D., Emmons, W. H., Needle Mountain 
quadrangle, Colorado: Geologic Atlas U. 8., folio 131, U. S. Geol. Survey, 1905. 


^Emmons, W. H., The Neglected mine and nearby properties, Durango quadrangle, Colorado: 
Bull. Us S. Geol. Survey NO, 200, 1900, PP. 121-127. 
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The principal mining district, from which most of the production is derived, is 
located in the western part of the camp near La Plata, at the head of Junction Creek, 
and is called the California, sometimes also the Oro Fino. The deposits are fissured 
zones cutting across the sediments of the lower ‘‘ Red Beds" and the many porphyry 
dikes intruded in them. The ores are high-grade tellurides, with some free gold and 
quicksilver minerals. Silver is also present. 

The principal mines worked are the May Day and the Neglected, the latter opened 
by vertical shaft, the former by crosscut tunnels. The Durango Girl was idle. 

In the Needle Mountains district, northeast of Durango, the Aetna mine shipped 
sume ore containing silver, copper, and gold. 


MINERAL COUNTY. 


Metallic production of Mineral County, Colo., in 1904 and 1905. 


| Gold. | Silver. Lead. Zinc. NN 
value. 


Year es 
Value. Quantity. Value. 


—— 0 ———— rrr ee | c c 


Pounds. 
9, 304, 854 $107, 088 | 1, 860, 133 | $93,007 $1,679, 543 
10, 576, 146 | 497,079 | 2,513,457 | 148,294 | 1,319, 305 


Fine oz. | Pounds. 
1, 666, 309 | $953, 961 
814,189 | 491,770 


i 
Fine oz. ' 

19... 10,908.93 | $225, 487 

95... 8,812.09 | 182,162 


Mineral County decreased its production of gold by 2,096.84 ounces, and of silver by 
$52,120 ounces. On the other hand, its output of zinc increased, and that of lead 
showed little change. The tonnage of its 10 mines decreased from 124,278 short tons 
in 1904 to 91,338 tons in 1905. 

The county is situated east of Hinsdale and San Juan, and the industry centers at 
Creede, Amethyst, and Teller, all close together in the northern part of the county. 
No description of this mining region has as yet been published by the United States 
Geological Survey, but it is known that the deposits are fissure veins in andesite 
flows. The ores contain silver, lead, zinc, and gold, the relative value of the metals 
being in the order indicated. They are of a concentrating type, and little else than 
voncentrates are shipped. 

The principal mines are those of the Creede United Mines Company, including 
the Del Monte, the Last Chance, and the New York claims. Other important mines 
are the King Solomon, the Amethyst, the Bachelor, and the Commodore. Zinc 
concentrates were shipped from the King Solomon and the Creede United mines. 

The present representative ores of Creede contain 0.1 to 0.2 ounce of gold, 1 to 3 
ounces silver, 7 to 8 per cent lead, and 4 to 6 per cent zinc. The zinc is thus really 
a by-product. The total value of the ore would be nine or ten dollars per ton. The 
leasing system is extensively used in the mines. The Amethyst is opened by a 
shaft 1,000 feet in depth, with drifts on many levels; the Bachelor and the Commo- 
dore by crosscut tunnels; the New York and the Last Chance by a shaft 1,500 feet 
in depth; and the King Solomon by an incline shaft 300 feet deep, 400 feet from the 
portal of a tunnel. The Creede United and the King Solomon have concentrating 


plants. 
. OURAY COUNTY. 


Ouray County reported $2,333,282 in gold and 306,406 ounces of silver, represent- 
ing an increase of $158,921 in gold and 42,021 ounces of silver, as compared with the 
production of 1904. In addition, 52,333 pounds of copper, 2,491,808 pounds of lead, 
and 48,267 pounds of zinc were reported. A total of 98,966 tons was treated and 
the average value was $26.74, most of the values being in gold. This was derived 
from 14 mines. . 

Ouray is the most northerly of the counties of the San Juan region. The southern 
part of the county, including the Camp Bird mine, is mapped in the Silverton folio, 
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United States Geological Survey 4. Descriptions of the mines are found in survey 
bulletins by F. L. Ransome © and J. D. Irving“. 

Ouray County comprises four mining districts: Uncompahgre, Sneffels, Imogene 
Basin, and Red Mountain. 

Uncompahgre district. —Uncompahgre district is situated close to the town of Ouray 
or a little north of it. ‘Sedimentary rocks ranging in age from pre-Cambrian to Cre- 
taceous are cut by various kinds of porphyries as sheets or dikes. The ores appear 
in fissure veins, or as replacement deposits of limestone or quartzite, and contain 
silver, gold, copper, lead, and zinc, as tetrahedrite, galena, chalcopvrite, and zinc- 
blende. The character of the ores varies considerably in the several kinds of deposits, 
but they are generally high grade and are shipped to smelters. The mines are 
almost without exception developed by adit tunnels. Among the producers in 1905 
were the American-Nettie, the Memphis group ( Bright Diamond), the Mickey Breen, 
and the Portland. 


` Production of the Uncompahgre district, Ouray County, Colo., in 1905. 
pang y , 


Gold. Silver. Copper. | Lead. Zine. 


Fine oz. | | Pine oz. | Pounds. Pounda. | | Pounds. | 


T z " zji | 7 E 5 
1,488.71 $30,671 26, 569 $16, 018 | 16,972 | 82,648 66,195 $3,111, 46,767 $2,759 $55, 237 


| | | | 


Imogene Basin.—The great Camp Bird mine is located in Imogene Basin, and the 
northwesterly trending vein cuts through the great masses of the San Juan tuff, which 
here cover the sedimentary formations. According to published report, the Camp 
Bird mine produced $2,263,136, of which $2,175,645 was in gold, the rest consisting 
of silver and lead, with a little copper. The tonnage treated was 74,744 short tons. 
The mine is developed bv a 2,200-foot tunnel and a shaft 769 feet deep. The mill 
has 60 stamps, the crushing being followed by amalgamation, concentration, and 
evanide process. This mill was destroyed by a snowslide early in 1906, and the pro- 
duction for that year will necessarily be curtailed. 

Sneffels district.—In the Sneffels district, a short distance to the northwest from 
the Camp Bird, is the Revenue tunnel, which pierces the ridge and has its southern 
` portal in San Miguel County. This was also an important producer. The ores con- 
tain prevailing silver, but also gold and lead, and are treated by stamp milling (60 
stamps), followed by concentration. Production was also reported from the Atlas 
and the Calliope mines. The Atlas is opened by a 1,200-foot tunnel, and the San 
Pedro tunnel has attained the same length. 

Red Mountain district. —The Red Mountain district is located in the most southerly 
corner of the county, and in former years was renowned asa producer of lead and 
copper ores, very rich in gold and silver. The Yankee Girl was the best known of 
these mines. Recently important development work has begun in this district. 
The Red Mountain Railroad, Mining and Smelting Company is driving the long 
Joker tunnel for the purpose of unwatering these old mines, some of which were 
tapped early in 1906. Among the producers for 1905 are the Bobtail and Moscow, 
the Mountain Lion group, the Oom Paul, the Treasury tunnel group, and the Joker 
tunnel. 


a Cross, W., Howe, E., Ransome, F. L. The Silverton quadrangle, Colorado: Geologic Atlas U. 8., 
folio 120, U. S. Geol. Survey, 1905. 

b Ransome, F. L., Economic Geology of the Silverton quadrangle, Colorado: Bull. U.S. Geol. Survey 
No. 152, 190]. 

c Irving. J. D., Ore deposits of the Ouray quadrangle, Colorado: Bull. U. S. Geol. Survey No. 260, 
1905, pp. 50-77. 


GOLD AND SILVER. 207 


Metallic production of Red Mountain District, Ouray County, Colo., in 1905. 


sold. Silver. C ; Lead. : 
- A eo RENE NRI 
Quantity. , Value. | Quantity. Value. | Quantity. | Value. | Quantity. Value. value 
Fine Ounces, Fine ounces. Pounds. | Pounds, | 
195.... 4,795.75 se. 137 | , 14,950 | $27, 150 35, 622 | $5,557 | — 305,013 | $14,337 | $146,181 
| - = et ee A MA Sp RUN AEN Ott ue = 
PARK COUNTY. 
Metallic production of Park County, Colo., in 1904 and 1905, 
Gold. ' A Silver. Copper. | Lead. | Zine. 
Year. zn DE TE A Ton 
uan Value. xd Value.: Pine Value. bin Value. pir Value, | Vue. 
| Fine oz. Fine oz. í Lbs. C Lbs. Lbs. 
1344.... 319,190. 00 «$396,661 57,064; $32, 670 Ne wa ses bases 156,270) $6,837, 51,750, $82,588a84385, 756 
HN DS] 0496, 431, 49,202, 29,718, 12,199 $1,903 543,303 Tum adus | E | a553, 587 


a Includes gold product of Jefferson and Summit counties, 


A substantial increase is noted in the combined gold production of Park, Summit, 
and Jefferson counties, while there was a slight decrease in the output of silver 
in the first-named county. The copper and lead production in Park County has 
increased, but no zinc is reported. Nineteen mines, of which 5 were placers, con- 
tributed to the production, and the tonnage of ore from deep mines was 6,745 short 
tons. 

Chaffee, Lake, and Summit counties adjoin Park County on the west and Clear 
Creek lies to the north. Little geological information is available concerning its 
productive mineral deposits, which are confined to the vicinity of Fairplay, Alma, 
and Doran, on the eastern slope of the ragged Mosquito Range, near the place where 
Lake, Summit, and Park counties join. 

Mosquito district. —Placers are still worked at Alma, in the Mosquito district, and 
preparations are made to open the mines on a large scale. Bowlders interfere some- 
what with the work. The predominant types of ores near Alma occur in fissure 
veins or blanket deposits, in limestone, or porphyry, and contain galena, chalcopy- 
rite, and tetrahedrite, with silver and gold. In the Mosquito district are situated 
the New York and the London mines. The latter, 7 miles northwest of Alma, is a 
very important. producer of high grade gold ores, with some lead and silver. The 
deposit is opened by long tunnels, and is reported to consist of a fissure vein in por- 
phwry. The New York mine is shipping silver ores. 

Buckskin didrict.—The Buckskin district, a few miles north of Alma, produces 
some silver or gold-silver ore, sometimes carrying lead and copper. 

Early in 1906 a new mineralized district was found near Hartsel, in the South 
Park, on the Colorado Midland Railroad. Small quantities of gold are reported to 
be distributed through large masses of rhyolite tuff. 

The whole central and eastern part of the county is barren of producing mines. 


PITEIN COUNTY. 


From Pitkin County the following metallic production was reported in 1905: Gold, 
748; silver, 2,469,520 ounces; copper, 41,276 pounds; lead, 22,386,142 pounds; zine, 
5,268,091 pounds. Gold decreased $723, as compared with 1904; silver increased 
319,485 ounces. A considerable increase is also noted in copper arid lead. Most 
important of all the changes is the great development of the zinc mining industry, 
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from nominal figures in 1904 to a value of $310,817 of metallic zinc in 1905. In 1905, 
107,927 short tons were produced from 25 mines. 

Some silver-gold-lead ores are reported from the Lincoln Gulch district, but with 
this exception the whole production of the county is confined to the immediate 
vicinity of Aspen. The geology of Aspen is described in detail by Mr. J. S. Spurr 
in Monograph XXXI, United States Geological Survey.2 The town is situated 35 
miles west of Leadville, and there is some similarity in geological structure between 
the two districts. At Aspen paleozoic limestones and shales are invaded by masses 
and sheets of diorite and granite porphyry. Very complicated faulting is character- 
istic of the district, and the ores have developed by replacement of the limestone 
along the fault planes. 

Roaring Fork.—The output is almost wholly confined to Smuggler and Aspen Moun- 
tains, and the whole district is known as the Roaring Fork. The ores are chiefly 
argentiferous galena and zinc blende. The rich bonanzas of Mollie Gibson and other 
mines, which some fifteen years ago yielded masses of polybasite and native silver, 
are now exhausted. "There is practically no gold and very little copper in tbe ores. 
The Mineral Farm group on Smuggler Mountain is drained by the Cowenhoven tun- 
nel, which is almost 12,000 feet long. A rather high-grade silver-lead ore is shipped. 
The Smuggler mine shipped a heavy tonnage of lead-silver-zinc ore and slimes to 
Canyon City for the manufacture of zinc-lead pigment. A very large part of the 
total zinc shipments are derived from this mine. The Percy-La Salle group on Aspen 
Mountain is drained by the Newman tunnel, 3,800 feet in length. Most of the heavy 
tonnage of lead-silver ore was shipped crude to smelters. The Durant mine on Aspen 
Mountain was a heavy producer of lead-silver ore. Some of the other producers of 
lead-silver ores are the Argentum-Juniata, Aspen, Bushwhacker, and Keystone 
mines. 

The tenor of the silver reported varies from 10 to 48 ounces per ton, but rises in 
some small shipments as high as 370 ounces. The lead is reported at from 1 per cent 
to 15 per cent. Much of the ore is shipped crude to smelters. Four concentrating 
mills are built along Roaring Fork and Hunter Creek, and have a combined capacity 
of about 850 tons. There is one 150-ton zinc plant, and the other mills are for lead 
and lead-zine ores; of these the most important is the 400-ton lead concentrating mill 
of the Smuggler, which is provided with crushers, rolls, jigs, Huntington regrinding 
mills, tables, and vanners. The 100-ton Cowenhoven mill is located on Hunter 
Creek. On Richmond Hill is the 50-ton Famous mill, and in Taylor Park, 35 miles 
away, is the 100-ton Enterprise mill. 


ROUTT COUNTY. 


This formerly very inaccessible county in the northwestern corner of the State will 
soon be opened bv the Moffat Road, now under construction. 

Hahn's Peak district.—The production of the county has chiefly been confined to 
a small quantity of placer gold, though a little rich lead ore was in former years 
shipped to Leadville at great expense. The producing district is located near Hahn's 
Peak, in the northeastern part of the county; it has recently been described in Bulle- 
tin 285, by Mr. II. S. Gale,^ of the United States Geological Survey. A mass of 
rhyolite-porphyry, making up the mass of Hahn’s Peak, is here intruded into 
Cretaceous and earlier rocks. Placers have been worked on the southern slope of 
the mountain; gold ores are found within the intrusive rock, and silver-leaded ores 
in the Cretaceous sediments close by. 

eSpurr, J. S., Geology of the Aspen mining district, Colorado: Mon. U. 8. Geol. Survey, vol. 31, 


Ls 


v Gale, H.S., The Hahn's Peak gold field, Colorado; Bull. U.S, Geol. Survey No. 285, 1905, pp. 28-34. 
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BAGUACHE COUNTY. 


Metallic production of Saguache County, Colo., in 1904 and 1905. 


| Gold. Silver. Copper. Lead. | Zinc. 
War mus ll oun cos Qum ann (en. ale 
uan- uan- uan uan- ^, uan- value. 
Q tity. jvatue. tity. Value. tity. Value. tity. \\ alue. tity. Value. 
Fine oz. Pounds. Pounds. Pounda. 
)1904.... 418.00 $8,641 47,233 ¡$27,041 | 48,066 $6,011 18,000 | $787 | 13,500 5,5 | $43, 155 
185....' 33. 82 699 4,401 | 2,658 1, 135 177 | 208,797 | 9,578 !.........|....... | 13, 112 


E ec quc i i s 


Blake and Baca grant districts. —The small metallic output of Saguache County 
declined in 1905 to $13,112. Some silver, copper, and lead is reported from the 
Blake district near Villa Grove, and some gold from Eastern Star and Alamosa near 
Crestone, on the Baca grant, both districts in the foothills of Sangre de Cristo Range. 

Kerber Creek district. —The Rawley mine at Bonanza, in the Kerber Creek district, 
16 miles west of Villa Grove, shipped silver-lead ores. 


SAN JUAN COUNTY. 


The reported production from San Juan County in 1905 was $1,050,971 in gold, a 
decrease of $685,258 from 1904, and 750,844 ounces of silver, a decrease of 834,004. 
Of copper, 1,675,858 pounds were produced; of lead, 8,045,126 pounds, and of zinc, 
248,627 pounds. The total value of metallic products decreased from $3,593,205 in 
1€ to $2,158,705 in 1905. Twenty mines reported an output of 204,139 short tons, 
against 31 mines and 233,663 short tons in 1904. 

The small county of San Juan, located on the southern slope of the San Juan 
Mountains, contains very important mineral deposits. The region has been fully 
described and mapped by F. L. Ransome in the Silverton folio and in Bulletin 182, 
United States Geological Survey.“ 

The mines extend from Silverton in & northeast direction up Animas Fork to 
Eureka and beyond. In general they are worked on great systems of fissure veins 
striking northwest or west and are contained in the enormous masses of volcanic, 
chiefly andesitic, flows which cover this whole part of the country. The bulk of the 
ores are of milling grade, averaging $7 to $10 per ton, but much shipping ore with 
silver and lead, as well as concentrates, is produced. 

Among the important mines is the the Gold King which, according to the pub- 
lished report of the company, produced $655,504 in the year ending Septeinber, 1905, 
from 72,339 short tons of ore. The bullion extracted amounted to $194,180, and the 
concentrates had a value of $461,324. The 80-stamp mill, with wet crushing and 
amalgamation, is one of the largest in the State, having a capacity of 300 tons, and 
is equipped with an elaborate slime plant, comprising tube mills and slime table. 
A large mill of 500 tons capacity is under construction for the (sold Prince mine. 
The Sunnyside, also located near Eureka, is an important producer. The Silver 
Lake mines on Kendall Mountain were heavy producers of silver, gold, copper, and 
lead; the equipment consists of a 300-ton concentrating mill. 

The Silver Ledge group, at Chattanooga, 8 miles northwest of Silverton, produced 
lee than in 1904, but remains an important shipper of concentrates containing sil- 
ver, gold, lead, and zinc. The mill has a capacity of 200 tons, and is provided with 
Chilian mills, Wilfley tables, and Blake electrostatic separators. A new mill is 
built on the Old Hundred mine. Among the producers not already mentioned are 
the Brooklyn, the Hamlet, the North Star, the Ruby Basin, and the mines of the 
Eureka Exploration Company. 


a Loc. cit. 
M R 1905—14 . 
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Early in 1906 snowslides damaged the Shenandoah and the Green Mountain 
mills, the latter just completed, and fire partly interrupted the operations of the 
Silver Lake mill. Withal a considerable increase in the production of San Juan 
County should be expected in 1906. Electric power is now available for the mines 
by the recent construction of the Animas Power Company's plant. 


BAN MIGUEL COUNTY. 


Metallic production of San Miguel County, Colo., in 1904 and 1905. 


Gold. Silver. | Copper. Lead. 


Year Total. 


Ann e 
Quantity.! Value. |Quantity.| Value. |Quantity.| Value. | Quantity. | Value. 


—— | —— |. ————— | ————— |——ÀÀ | L—Ó———— dE ———————M— d —————— |———— | ———M 


Fine oz. Fine oz. Pounds. Pounds. 
1904....| 83, 639.95 $1,728,838 | 1,329, 184 | $760,958 | 245,709 |$30,714 | 6,184,375 | $270, 567 ‘$2,791,077 
1905....| 82, 810. 89 | 1, 711, 853 | 1,275,079 70, 148 17, 721 2, 764 6, 970, 152 327,597 | 2,512,362 


The production of San Miguel County shows little change in 1905. The county 
remains one of the most important mining sections of the State. In value of total 
metallic product it slightly exceeds Ouray and San Juan, and in tonnage mined— 
291,338 short tons from 19 mines—it stands at the head of the San Juan counties. 
The average value of ore is $9.58. San Miguel County occupies the western part of 
the San Juan region, and its ore deposits have been fully described by Mr. C. W. 
Purington in folio 57, United States Geological Survey. 

Upper San Miquel district. —The great, continuous northwesterly trending fissure 
veins of the Liberty Bell, the Smuggler Union, and the Tomboy in the Upper San 
Miguel district, northeast of Telluride, cut across thick masses of lavas and tuffs and 
belong to the same system as the Camp Bird and the Revenue deposits in the adjoin- 
ing Ouray County. The Liberty Bell is opened by a crosscut tunnel 3,000 feet long. 
The ore which carries gold with some silver is treated in an 80-stamp amalgamation 
mill with tube mills for fine grinding, and cyanide plant. 

The Smugyler Union mine is opened by a 7,000-foot crosscut tunnel and contains 
ores with almost as much silver by value as gold. They are treated in two large 
stamp mills, using similar processes. 

The Tomboy mine, which is owned by an English corporation, yields prineipally 
gold, but also much lead. The mine is opened by shafts, drifts, and crosscuts aggre- 
gating 19,482 feet. The ore is treated in a 60-stamp mill of a capacity of 800 tons; 
the process used is plate amalgamation and concentration on 36 vanners. 


Metallic production of Upper San Miguel district, San Miguel County, Colo., in 1905. 


Gold. Silver. Copper. | Lcad. mood 


value. 


Quantity. | Value. 
Pounds, 
£300 | 4,976, 234 ($233,883 | 82,346,627 


ear. RIORUM MR So 
Quantity.| Value. Value. 


Quantity. Value. Quantity. 


Fine oz. Fine oz. | Pounds. 
1905... ./76, 171. 64 (81,574,607 | 890,459 $537,837 1, 923 
| 


Iron Springs district.—In the Iron Springs district, which for the present purpose 
may be considered to include the mines on Yellow Mountain and Silver Mountain near 
Ophir, there was much activity. The Alta, the Suffolk, and other mines on Silver 
Mountain work on veins in the San Juan tuff, but they continue down into the Cre- 
taceous sediment. The Butterfly-Terrible, the Montezuma, and others are on veins 


a Purington, C. W., The Telluride quadrangle, Colorado: Geologic Atlas U. R., folio 57, U.S. Geol. 
Survey, 1599. 
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in intrusive masses of granite porphyry or monzonite porphyry, intrusive. From 
the Alta mines leaders rich in silver and gold were shipped. The Butterfly-Terrible 
treated gold ores in a 30-stamp, plate-amalgamation mill. The Carribeau-Montezuma 
mines concentrated and shipped a considerable amount of silver-lead ores. Among 
other producers of the same type of ore were the Carbonero, the Little Mary, and 
the New Dominion, while the Suffolk yielded some gold ore. 


Metallic production of the Iron Springs district, San Miguel County, Colo., in 1905. 


Gold. Silver. Copper. | Lead. 
Year. ————— ———— ———— 2 A | Total 
Quantity. Value. |Quantity.| Value. ¡Quantity.| Value. | Quantity. | Value. value, 
Fine az. Fine oz. Pounds. Pounds, 
iis 9, 494. 23 | $113, 576 | 381,442 | $230,391 15, 798 $2,464 | 1,970,733 | 892,624 | $139,055 
l 


Lower San Miguel and Mount Wilson districts. —A small output is recorded from 
the Lower San Miguel district, 10 miles west-northwest of Telluride, and from the 
Mount Wilson district, 10 miles south west of the same place. 

Placer operations were carried on by the Keystone Hydraulic Mining Company on 
bench gravels below Telluride. 


SUMMIT COUNTY. 


e 
Metallic production of Summit County, Colo., in 1904 and 1905. 


Gold. Silver. Lead. Zine, 
Far l= A Total 
: value, 


Quantity, Value. | Quantity. | Value. Quantity. | Value. 


quantity. Value. 

———— 
Fine oz. Fine oz. Pounds. Pounds. ! 

13M...., 9,793.84 ` $202, 443 292, 149 | $167,255 5,592, 140 | $244, 658 1,884,594 S94, 229 $708, 585 

136....| (a) | (a) 209,356 | 126,451 | 2,181,660 | 102,538 | 3,320,237 | 195,894 | 424,583 


— — — - - —M 


a Summit County gold product included in Park County. 


Less silver and lead were produced in Summit County in 1905 than in 1904, but a 
great improvement was noted in the zinc industry. No copper was reported. 

Placer mining near Breckenridge, on the several branches of the Blue River, haa 
always been an important branch of mining, and 1905 was a successful year. The 
Banner mine, in Iowa Gulch on Blue River, was operated, and many improvements 
were made. The gravel banks are 20 to 30 feet high, and three giants are operated. 
The Mecca Company is sluicing in the lower part of French Gulch. The Reliance 
dredge in French Gulch was in successful operation. 

The deep mines near Breckenridge in general produce a gold-silver-lead-zine ore, 
Which is shipped to smelters. The first mine to produce zinc was the Old Union, 
on which a 100-ton concentrating plant is erected. Other mines shipping zine ores 
are the Wellington, the Sally Barber, and the Bullion King. All of those mentioned 
and several others also ship silver-gold-lead ores. The total metallic value of the 
deep mines near Breckenridge in 1905 was about $280,000. 

The Jessie mine, in Swan River Vallev, is an important producer of free milling 
gold ore with some lead, which is treated in the mine mill. 

Much development work is going on between Frisco and Kokomo, among others, 
by the King Solomon Tunnel and Development Company. 

A small production of lead-silver ores is reported from the Peru and Montezuma 
districts near Argentine, over the range from Georgetown. 

Tenmile district.—In the southern part of the county, north of Leadville, is the Ten- 
mile district, including the towns of Kokomo and Robinson. The district has been 


e 
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described in detail by Mr. S. F. Emmons in folio 48, United States Geological Survey, 4 
in which it is shown that the ore deposits occur as veins or blankets in a series of 
Carboniferous limestones and sandstones intruded by sheets of diorite porphyry. 
The ores consist of pyrite, galena, and zine blende. The revival of the district is 
due to the utilization of the zinc ores. Among the producing mines are those of the 
Delaware Mining Company, the George Milo, the Michigan group, and the Selma 
group. Large concentrating plants are being erected at Kokomo by the Delaware 
Company and the Summit Mining and Smelting Company. 


Metallic production of the Tenmile district, Summit County, Colo., in 1905. 


Gold. Silver. Lend. Zine. 


Year : : e M mue d Total 
Quantity. | Value. | Quantity. Value. | Quantity. | Value. | Quantity. | Value. value. 

ALI uen PONE ra PD A S |- = eae 
Fine ozs. Fine ozs. Pounds. ` Pounds, | 

1905....| 2,957.67 | $61,140 110,137 | $66,704 | 1,035,929 | $43, 689 | 1,207,458 (874, 780 251,313 


An increased production from Summit County is to be expected in 1906. 


TELLER COUNTY. 


The production of Teller County in 1905 amounted to $15,411,724 in gold, and 
49,449 ounces of silver, worth $29,867, a total of $15,441,591 of gold and silver. This 
was obtained from 716,358 short tons of ore. Compared with 1904, the gold pro- 
duction shows an increase of $907,374, the silver production a decrease of 17,189 
ounces, and the tonnage an increase of 118,539 short tons. The average gold and 
silver content per ton decreased from $24.33 in 1904 to $21.56 in 1905. 

The reported production of gold was $15,211,724, which includes the yield of some 
old tailings treated during 1905 by the reduction companies. An estimate of $200,000 
has been added to this amount to allow for the production of a number of small 
mines, the owners of which could not be reached, and for the returns from small 
assay offices. Some of the latter product is believed, by well-informed people, to be 
derived from ore stealing. It was also necessary to estimate the silver output, as 
only a few thousand ounces are reported from the mines. The silver comes chiefly 
from the smelting ores, but the quantity per ton is very small, and no payment is, 
as a rule, made by the smelters for this metal. Inthe chlorination process no silver 
is recovered. 

Teller County represents the Cripple Creek district, as no other producing mining 
districts are located within its boundaries. The familiar facts of the occurrence of 
extraordinarily rich gold telluride veins within the small area of a volcanic vent in 
the granite of the plateau southwest of Pikes Peak need not be retold, as they have 
been described in the report of Messrs. Cross and Penrose, 5 and by Messrs. Lindgren 
and Ransome in a bulletin and professional paper ¢ of the same bureau. 

The Cripple Creek district has experienced a very successful year, although the 
production has not reached the record-breaking figures of 1900, 1901, and 1902. 
Barred from prospecting the deep levels by water, many mining companies have 
explored the upper workings and have met with great success, once more demon- 
strating the almost incredible richness of the veins within the space of a thousand 
feet from the surface. 


a Emmons, 8. F., Tenmile district (Colorado), special folio: Geologie Atlas U. S., folio 48, U. S. 
Geol. Survey, 1598. 

b Cross, W., and Penrose, R. A. F., jr., Geology and mining Industries of the Cripple Creek District, 
Colorado: Sixteenth Ann. Rept. U. S. Geol. Survey, pt. 2, 1895, pp. 13-209, 

c Lindgren, W. and Ransome, F. L., Geological resurvey of Cripple Creek District, Colorado: Bull. 
U. S. Geol. Survey No. 254, 1904, Also, Geology and gold deposits of the Cripple Creek District: 
Prof. Paper U. S. Geol. Survey No. 54, 1906. 
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The future drainage of the district is at present the most important problem. The 
larger part of the producing area is now drained by the El Paso tunnel, which has 
an elevation of 8,790 feet at the portal, and through which a large quantity of water 
still tows. In October, 1905, a report was made by Mr. D. W. Brunton to the 
Mine Owners’ Association on the driving of a much deeper drainage tunnel, the 
portal elevation of which would be 7,660 feet, the length about 3} miles, and the 
depth gained below the El Paso tunnel 1,130 feet; it would drain the district about 
3.200 feet below the summit of Bull Hill and about 2,000 feet below Beacon Hill. 
The probable cost would be $700,000. The work has not yet begun (October, 1906), 
theugh it is stated that a large part of the money is subscribed. A tunnel of some- 
what higher level is advocated by some, while certain of the mine owners in the 
eastern part of the district are skeptical about the efficiency of the tunnel to drain 
that vicinity. The probability is that the production of the district will somewhat 
decrease in 1906. 

About two-thirds of the tonnage, yielding one-half of the total production, is treated 
in the chlorination mills of the Portland and the United States Reduction and Retin- 
ing companies at Colorado City, and by the Economic Mill at Victor. The smelters 
received one-quarter of the tonnage, probably yielding about $6,000,000. Of the 
remainder, perhaps 40,000 short tons were treated in the Dorcas cyanide mill at Flor- 
ence, and 50,000 or 60,000 tons in the local non-roasting cyanide mills at Cripple 
Creek. 

The lately developed supremacy of the chlorination plants is being contested, for 
the Golden Cycle and aftiliated companies are now building a large roasting and 
eyanide mill at Colorado City, under the direction of Mr. Philip Argall. The small 
non-roasting cyanide plants at Cripple Creek have treated more ore in 1905 than ever 
before, but the ore supply suitable for them is no doubt limited, especially as the 
semioxidized ores do not readily yield to the treatment. The Wild Horse and the 
Dexter plants were operated, as well as the Anaconda Homestake, the Los Angeles, 
and the Sioux Falls mills. Small plants were constructed on the Santa Rita and the 
Home Run mines on Squaw Mountain. 

The following table gives the production of the Cripple Creek district from 1891 to 
1905: 


Production of the Cripple Creek district, Colorado, 1891-1905. 4 


Yenr. Gold. Silver. Year. Gold. Silver. 


Fineounces. . Fine ounces, 
e € iO E E m $18, 073, 539 54, 166 
as 583,010 |........... A 17,261,579 90, 854 
INS... eee —— 2, 010, 367 5,019 || 1992.............Lesees- 16, 912, 783 62, 690 
Mc ds 2, 908, 702 25,900 || 1903..... seats d oa 12, 967, 338 42,210 
[jT 6, 879, 137 70, 448 || 1904............. qood 14, 504, 350 06, 638 
1898 o s rescued ia ua dudes 7,512,911 60,864 || 1905..........LLuuuuuee. 15, 411, 724 49, 449 
Se. ses see eee theres 10, 139, 709 57, 297 Total ............ T 154,331,096 | — 762,20 
A 13,507, 244 68, 195 


D. e EEEN ene AE | 15, 658, 251 82, 520 


e Figures for 1891-1903 from reports of the Director of the Mint; figures for 1904 and 1905 from reports 
of the United States Geological Survey. 


Eighty-eight mines reported production in 1905, as against 102 in 1904. Among 
these 25 produced more than $100,000 each. An increasing number of mining com- 
panies now publish annual reports. 

The Portland retained its leading position with an output of $2,422,033 contained 
in 109,233 short tons of ore. 
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Stratton's Independence was largely worked by about 25 sets of lessees, who have 
met with astonishing success in opening up new ore bodies above the 500-foot level. 
The deepest level is under water. The output was $1,825,080 and the average per 
ton very high, nearly $40. Some extremely rich ore has been extracted. The 
question of treating the very low-grade ores in the extensive dumps is under con- 
sideration. 

The Vindicator Company continued its successful career and produced 24,070 short 
tons of ore, much of which was of a $40 grade. The total production was $893,125. 
Toward the last part of the year the Vindicator obtained control over the Independ- 
ence Consolidated; whose land adjoins on the northwest. Preparations were made 
to recover the 1,100 and 1,200 foot levels by pumping. 

In the El Paso mine the shaft was sunk 400 feet below the level of the El Paso 
tunnel, the water being held in check by heavy pumping. Splendid results are 
reported from the exploration of these lower levels, which however were destined to 
come to a sudden stop early in 1906, the irresistible influx of water soon filling the 
mine to the tunnel level. The E! Paso mine produced $984.504 from 25,200 short 
tons of ore. 

The Findley and Shurtloff mine yielded $680,415 from 22,189 short tons of ore. 
The fifteenth level is unwatered, and the ore shown to exist here is one of the most 
promising features of recent work in Cripple Creek. The company announced its 
decision to treat its own ores in the future, and the mining work will be temporarily 
discontinued until proper facilities for reduction are provided. 

The Golden Cycle still remains one of the largest mines of the district. The com- 
pany is erecting a cyanide mill in Colorado City and is preparing to sink the shaft 
below the 1,000-foot level. 

The Elkton, finding itself unable to explore in depth on account of water, has had 
excellent success in opening ores at higher levels. One of the most important strikes 
of 1905 was made in the Gregory lease on Elkton ground. 

In the Cresson group the Bull Hill Mining and Developing Company opened an 
important producer in a hitherto barren territory in a gulch between Bull and Raven 
Hills. The Forest Queen, north of Midway, is also said to have a large body of ore. 
Good ore shoots are reported from the 1,000-foot level in the Strong mine, and from 
the 1,200-foot level in the Granite mine. 

The Mary McKinney, though limited by the water, had a successful year, and 
recently acquired control of the Anaconda. The United Gold Mines Company, of 
Woods Investment Company, operated a number of their many mines. On the large 
holdings of Stratton's Estate the leasing system proved a success, and the output was 
considerably increased. ° 

Other producers of note were the Ajax, now mainly operated by lessees, the Dead 
Pine, the Dillon, the Gold Sovereign, the Hull City, the Jerry Johnson, the Last 
Dollar, the Ophir, the C. K. & N., and the Theresa. 


IDAHO. 


By V. C. HErKEs. 
PRODUCTION. 


The metal production of Idaho for the calendar year 1905, as reported by 257 pro- 
ducers, including 152 placers, totaled $19,743,620. Of this total the ‘gold yield was 
52,033 ounces, valued at $1,075,618; and silver, 8,679,093 ounces, which at the aver- 
age commercial price was valued at $5,242,172, or a total value for the precious 
metals of $6,317,790. This is an increase of $218,421 over the 1904 production, and 
is attributed to the gain in silver from the Coeur d'Alene lead ore in Shoshone 
County. During 1905 the tonnage of ore mined, milled, and smelted amounted to 
1,669,038 short tons, averaging $11.62 per ton for the gold, silver, copper, lead, and 
zinc. Of this value, the ore averaged 44 cents in gold and $3.14 in silver, an aver- 
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I age total value for gold and silver of $3.58 per ton. A comparison of these figures 
with corresponding ones for 1904 shows that the value of the total inetal output | 
increased $2,810,215. The ore tonnage increased 711 short tons, and the total value 
per ton increased from $9.84 in 1904 to $11.62 per ton in 1905, an increase of $1.78 | 
per ton, due largely to the lead and silver contents of the ore. In 190+ the average 
total gold value of the ore was 73 cents per ton, silver $2.63 per ton, or a total value 
for both metals of $3.36 per ton. A comparison of these figures with those of 1905 
shows a decrease of 29 cents per ton in gold, and that the silver increased 51 cents 
per ton. The increases and decreases in the metal output of the State for 1905 are as 
follows: Gold decreased 30,706 ounces and $634,747 in value; silver increased 1,012,711 
ounces and $553,168 in value. 
The statement of production for 1904 and 1905 figured at each year’s average com- 
mercial prices is as follows: 


Production of gold, silver, and associated metals in Idaho in 1904 and 1905. 


Increase (+) or de- 


1904. 1905. cree): 

Metal. - Ve - Bap Aca UN 
Quantity. Value, Quantity. Value. Quantity. Value. 

Gald...... fine ounces.. 82, 739 | 81, 710, 365 52,083 | $1,075,618 | — — 30,706 | — 86:4, 747 

Silver ........... do.... 7,666,382 | 4,389,001 8,679,093 — 5,242,172 | + 1,012,711 | + 553,168 

Copper ....... pounds..| 5,087,518 635, 940 7,321,585 | 1,142,167 | + 2,234,067 | + 506,227 

Lj 

P ES do....| 233,096,375 | 10,197,966 | 259, 812, 428 | 12,211,184 | +26, 716,053 | +2, 015, 218 

Dile do.... 2, 600 130 1, 225, 449 ; 72,479 | + 1,225,849 | + — 72,349 

Toll AAA 5 e cette 16, 933, 405 |.............. 19,743,620 |. eios venus +2, 810, 215 


— — 


1901. | 1905. 
poe cepe E Ti pier ee Y Increase 
| Increase 
: Value lu Value to per ton. 
Short tons, per ton. Short tons. per ton. 
—— oh Se Pe get = A 
| Short tons. 
Ore OO DOE: oline co o reU RET S Se 1, 668, 327 $9.84 | 1,669, 038 $11.62 711 $1.78 


GOLD. 


The total gold production for Idaho amounted to 52,033 ounces, valued at 
$1,075,618 in 1905, as against 82,739 ounces valued at $1,710,365 in 1904, a decrease 
of 30,706 ounces in quantity and of $634,747 in value. As in former years, the 
greatest yield of gold from deep mines came from Owyhee County, and Boise County 
leads in the production of placer gold. Decreases in nearly all the counties were 
recorded for 1905, due generally to water shortage, which restricted the output of 
both the placer mines and the deep mines, as the latter depended to a considerable 
extent on water for power and mill purposes. 

In the table of production by kinds of ore in 1904 and 1905 it is shown that the 
greatest decrease in gold was in the siliceous ore, and that there were increases in lead 
ore and copper ore. The gold from siliceous ore is won almost entirely by amalga- 
mation, and was the greatest in amount of all classes in. 1905, but decreased. 23,970 
ounces, as did thegold from placers 7,379 ounces, and from copper-lead ore 25 ounces. 
Increases are recorded in copper ore of 295 fine ounces; lead ore, 290 ounces; copper- 
lead-zinc ore, 9 ounces; lead-zinc ore, 74 ounces. The decrease in the placer gold 
was general all over the State. The table of gold production of Idaho placers shows 
the output for both 1904 and 1905, and gives the quantity of placer gold derived 
from hydraulic, drift, and dredge mining. Besides Boise County, the placer output 
is an important item in other counties, which named in order of greatest produc- 
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tion are Idaho, Shoshone, Lemhi, and Elmore, each producing during 1905 over 
1,000 ounces of gold. Hydraulic mining is carried on extensively in each of these 
counties, and in addition to this method of mining, Idaho County produces largely 
by drift mining, and Boise by dredging operations. Since 1904 inclusive the placer 
product of Shoshone County has been reduced for the reason that the rich placer 
region, including Pierce City, was annexed to Nez Perce County. Some important 
hydraulic and dredge mining gives the promise of making the output of Nez Perce 
County one of consequence another year. The yield of placer gold from a number 
of the districts in Idaho is necessarily estimated, as it is impossible to reach many of 
the prospectors and men who work small mines, or to get any reliable data from 
them when found. From Snake River placers a total of $27,018 was recovered in 9 
counties. This represents a decrease of about $6,000 from the figures of 1904. In 
the following tables will be found the yield of gold from different kinds of ore for 
1905, and also for 1904 and 1905: 


Source of gold production in Idaho ly kinds of ore in 1905, by counties. 


[Fine ounces.] 


Mixed ores, 
County. Placers. ae RES Lan a a Word Lead- peni 
zine | ore. | ore. 

"EIN uu EN NOM wx ore. "m | y JS 
Ada and Bannock............... | 104 785p AA A MA PA | AE 177 
DION rara rra A, PAR A IA A EN LEIET 276 
LOI EET a TRENT | — A E DP 3 E D | 76 346 
A A A d YER £ epis | 6,851 TE oir NER 2v m MORS | 7,360 
CRUVOR uus £a covered ers A sas kat rl ANI [rues] 11 
A IR NN UN A A A VON | 1 | dicas 141 
rr PETIT | 947 299 385 | epe | rna ees tee 1,632 
MOG AAA FW ka 1, 126 A A CEE T AA PR 6,515 
Fremont cioe deas e Rory | C Edxesya eas nexus CAS O A SAA A | 0 
TORO PEPPER EO Era | 2, 289 A A A PA »Zonsts 10,543 
EOD, AAA O A A A eod OA AMA 3 
ii RA A. AA A roe Tem 25 
Lili. oy eere EL S 1,440 | 3,239 ........ d EMEN BIN PRG 4,749 
Lindl osa aarp isana Ill EREE E A AA OPEM A AR 156 
NOE POTES aiii 951 BO AAA PEGO CAL E! PEA 1,210 
DONAR PETERET TR EOD TT | A AA ETE AAA A AET EA 393 
OWY A RI A 68 IA. TUR. PAPA AA | reso AA PA 14, 866 
A A A Gat %. ome ee | EN te ee 1, 885 
WEEDING LOD snoa 35 1, 250 199 |... seen] es anna A RP | 1,4% 

o EEEE E E coe | 16,470 | 34,282 833 362 | 9 | 1 | 76 | 52,083 


The following table shows the production of gold in Idaho in 1904 and 1905, with 
increase or decrease: 


Production of gold in Idaho in. 1904 and 1905 by, kinds of ore, with increase or decreas. 


[Fine ounces.] 


Mixed ores 
, Siliceous Copper, Lead Copper- 
Year. Placers. ore. ore. ore. | lead- 
zine 
ore. 
SUN ance cae ts eho tetas eee e dae 23, 849 58, 252 538 eN eee 
1906 2353. 1 ca eaa radar II- 16, 470 84, 282 833 362 9 
Increase(--)ordecrease( —)| —7,879 | —23,970 | +295 | +290 | +9 
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SILVER. 


The silver vield amounted to 8,679,093 ounces, valued at $5,242,172, in 1905, as 
against 7,666,382 ounces, valued at $4,389,004, in 1904, an increase of 1,012,711 
ounces in quantity and of $853,168 in value. Shoshone County has the greatest. 
increase, due entirely to the production of the Coeur d’ Alene region, which is cred- 
ited with 7,292,986 ounces. Of this quantity, 331 ounces were derived from placer 
bullion, 390,000 ounces from copper ores, 6,891,344 ounces from lead ores, 5,894 
ounces from copper-lead ore, and 5,417 ounces from lead-zine ore, which is mined 
principally for its zinc. The increased tonnage of lead ore and copper ore is respon- 
sible for the larger yield of silver in Shoshone County. Ranking second in the sil- 
ver yield, Owyhee County is credited with a production amounting to 846,035 
ounces, all of which is secured from siliceous ores, an increase of 43,745 ounces over 
19494. Blaine County derived from its lead ore silver amounting to 335,756 ounces. 
The mixed ore containing associated minerals of copper, lead, and zine produced 
24,743 ounces of silver, and the ore with minerals of lead and zine produced. 14,046 
ounces of silver. The ore mined for its zinc in Blaine County contains lead, and 
consequently is not classified as a straight zinc ore. There are 13 silver mines in 
Idaho that may be classified as such, since the quantity of silver in their productions 
exceeded the other metals. The silver output of Idaho decreased. in placers and 
siliceous ores, but increased in all the other kinds of ores, as shown bv the table of 
production for 1904 and 1905 that follows: 


Source of silver production in Idaho by kinda of ore in 1905, by counties, 


(Fine ounces.] 


| ! Mixed ores, 
‘ E l 
County. Placers. um iin Lead ore, Tae Biss Pie p 

| zine j 

| | ore: ore. ore. 
Ada and Bannock .... 16 | 100 uos TORINESE NOUIS UN PI REI pean 116 
Bingham ............. A E TA oue | xS iia 4 
Blaine ES Oo eke eee A 335,706 24,743 Lee | 14, 046 374, 5M 
DA 1,478 I82 1 aues eeu BOW 36 our us ska REOR QC RARE 1, 960 
Canyon 1.2.5 93 Boss tuas en ura pel ncs anis ai Rda 3 
Cassia... llle eee uta A A es suat | iW voce 27 
(USO ae cocoa n24 | 230 | 24, 452 11,408 |........ TRA | Sx ds 36,614 
Elmore ............... 186 | "UI SCR see intone) A HEUS NS 2,055 
Fremont .............. AAA |» ro PP AA, AAA 6 
Idaho........... OUR 254 4, 905 EIE A A A Creer 5, 159 
Kootenai ............. Ars UMP], ds oou eas A A an 21,372 
cole aues NA A A A mr 21 
Lemhi ET EE | 421 MO OS A A 39, 157 
Lincoln............... | AA EE STEES a] rop CN. prc eee IE 6 
Nez Perces......------ | 19 A eos ence A enka stone aus d EE 193 
t'ieia..........- € IY oras sew See sou audae d aer | c NM "eei e d 15 
DA aoo aoeaonenoo AA AO A S A 846, 042 
Shoshone ............. OBE dlllrilz | 390, 000 6,891,344 |. ....... 5, NM | ^, 117 7, 292, 986 
Washington .......... M e Md | Dis 200 AAA A uas uu ida d pat ack 57, 703 


Total... sed ye: 3,482 | 861,637 | 486, 150 | 7,277,408 | 24,713 | 5, 910 | 19, 463 | 8,679, 093 
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The following table shows the production of silver in Idaho in 1904 and 1905, with 
increase or decrease: 


Production of silver in Idaho in 1904 and 1905 by kinds of ore, with increase or 
decrease. 


[Fine ounces.] 


! . Mixed ores. 
" Sie rand 
" Year. Placers, Si ou Copper Lead ore. Oe Popper Lead- E ou 
lead-zinc| lead Vinc URS 
| ore. ore. 1 
1904... bees oes 7,622 | 867,443 | 201,843 | 6,582,354 |.......... 3, 000 1, 120 7, 666, 382 


j|. occu sakes see 8,482 | 861,637 | 486,450 | 7,277,408 24,743 | 5,910 19, 463 8, 679, 093 


Increase (+) or 


deerease(—)..| -- 4,140 | —5,806 |--284,607 | -- 695,054 | + 24,743 |4-2,910 | +15, 343 | +1,012, 711 


COPPER. 


Copper is becoming an important factor in the metal production of Idaho. The 
rise in the price has encouraged operators to open up properties and in several 
instances to make shipments for long distances by wagon to the railroad. "The out- 
put of copper for the State hasincreased from 5,087,518 pounds, valued at $635,940, 
» 1904, to 7,321,585 pounds, valued at $1,142,167, in 1905, an increase over 1904 of 

234,067 -— in quantity and of $506,227 in value. 

RS greatest yield in the State is credited to the Coeur d’ Alene region, in Sho- 
shone County. The copper output of this county increased from 1,424,440 pounds, 
valued at $178,055, in 1904, to 5,225,606 pounds, valued at $815,194, in 1905, an 
increase of 3,801,166 pounds in quantity and of $637,139 in value. The output was 
treated at the smelters in Montana and at Tacoma, Wash. Ranking second in the 
copper output is Washington County, with the Seven Devils district as the principal 
- region of production. The output increased from 898,209 pounds, valued at $112,276, 
in 1904, to 1,403,493 pounds, valued at $218,945, in 1905, an increase of 505,284 
pounds in quantity and of $106,669 in value. The ore from the county was nearly 
all'treated at. the Sumpter smelter in Oregon. Custer County is third in rank in the 
copper output, which came from the mines at Mackay and vicinity. The output 
decreased from 2,734,489 pounds, valued at $341,811, in 1904, to 685,484 pounds, 
valued at $106,935, in 1905, a loss of 2,049,005 pounds in quantity and of $234,876 in 
value. The decrease was caused principally by the idleness of the smelter at Mackay. 
Other counties producing copper were Blaine, Fremont, Kootenai, and Cassia. 

LEAD. " 

Thelead produced in Idaho increased from 233,096,375 pounds, valued at $10,197,966, 
in 1904, to 259,812,428 pounds, valued at $12,211,184, in 1905, an increase of 26,716,053 
pounds in quantity and of $2,013,218 in value. This increase in the output is 
credited almost entirely to the Coeur d' Alene region in Shoshone County. A small 
production came from Boise and Cassia counties also. 


ZINC. 


Zinc became an important factor in the medal output of the State during 1905. In 
1904 Blaine County recorded the first production and, increasing the yield in 1905, 
was followed by Shoshone County, with an important output. During 1905 zinc 
ore and concentrates were shipped from Blaine County, and from Shoshone County 
a concentrate product was shipped to the zine smelters by the Success Mining Com- 
pany, which has erected a 100-ton water concentration plant at the Granite mine in 
the Coeur d’ Alene district. 
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MINING INDUSTRY IN IDAHO IN 1805. 


As a feature of progress in 1905, the increased yield of copper and zinc may be 
emphasized. The rate of increase in the output of these two metals brings Idaho 
iorward as one of the possible large producers of these metals. 

The construction of a custom lead smelting establishment was carried on at Ponde- 
ray, in Kootenai County, and a copper plant for the Lost Packer mine, in Custer 
County, was finished. The experiments in concentrating the river sands and the 
leach sands of the Western States carried on by the United States Geological Survey, 
at Portland, Oreg., showed that much of this material found in Idaho carries good 
values. The best returns were made on a sample of sand submitted from west of 
Blackfoot, which carried 19.62 ounces gold and 0.18 ounce platinum per ton. One 
other sample submitted from the bank of Snake River carried several tiines as much 
platinum, but not nearly so much gold as the Blackfoot sample. In addition to the 
values thus found the Survey identified a number of other minerals in the sands, a 
partial list of which follows: Ilmenite, zircon, monazite, chromite, rutile, epidote, 
titanite, columbite, and cinnabar. To some extent the results of these tests stimu- 
ltal the building of dredges and the equipment of idle plants with improved machi- 
nery ; the operation of dredges along Snake River was under consideration, notably 
below Blackfoot, American Falls, Glenns Ferry, and 8 miles below Weiser; and 
preparations were also made in other localities, as in Boise basin and in Stanley Basin, 
at Pierce City, in Nez Perce County, and near Murray, in Shoshone County. 

Among the milling operations considerable interest has been evinced in the leach- 
inz plant which the Snowstorm company has been erecting at its copper property 
above Mullan. It is reported that test runs on 44 per cent carbonate and oxide ore 
proved the possibility of an 88 per cent extraction. In southern Idaho the most 
important event was the successful initial run of the new cyanide plant at the Lin- 
œin property in the Pearl camp of Boise County. In Owyhee County the De Lamar 
mill was disinantled in August and improved machinery was added. Cyanide will 
mntinue to be employed for the extraction of the values. 

Established milling plants and those erected during the year were in many 
instances unable to operate the entire year for the lack of sufficient water. Placer 
mining generally suffered fora like reason. Railroad building was carried on almost 
entirely in the agricultural sections. The Pacific and Idaho Northern Railroad, 
xhieh connects at Weiser with the Oregon Short Line, was working on the exten- 
sion from Council to Meadows, in Washington County. This will benefit mining in 
the Seven Devils district and in the country around the Warren district in Idaho 
County. 

Work has been energetically prosecuted on the wagon road from Roosevelt to the 
Big Creek section of Idaho County, and it is hoped to have the road completed 
before the year closes. The State wagon road which is to connect Atlanta in Elmore 
County with Boise City by way of the Boise River was begun and half completed. 

On the south fork of the Payette River, at the upper end of Garden Valley, in 
Boise County, a new electric power plant is being constructed, which may supply 
pwer to the dredges in Boise basin. 

The statistical tables appearing in the following T€ of this report for the year 
1965 «how the quantity and value of the production of the noble and base metals of 
the State. The distribution of gold, silver, copper, lead, and zinc, and the quan- 
tities and values of the production are given by counties for the year 1905 in the 
‘able which follows. 
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Production of gold, silver, copper, lead, and zinc in Idaho in 1905, by counties. 


Gold. Silver. Copper. 
County. ————— | ———— Mr T 


Quantity.| Value. Quantity. Value. Quantity. | Value. 


Fine oz. Fine oz. Pounds. 

Ada and Bannock................ 177 $3, 659 116 fix — 
Bingham ..................- sees 216 5, 705 4 d xxx xe ee secet as 
MIMO ossa ER nn s eaoot au 346 7,152 374, 554 226, 230 2, 312 $361 
BITs aa a a EG 7, 360 162, 145 1, 960 Y AAA cs eed s 
Canyon .......... IM SEEN 71 1, 468 | 3 O testes ch v 
Cussia...... ddp a ed t Vae Rs 141 2, 915 27 16 540 84 
O casti ed cu AED ess 1, 632 33, 736 36, 614 22.115 685, 484 106, 935 
A mide Iun 6,515 134,677 2, 955 I 480 - [oque ce A 
EnaGnontaooserbe Exe EE tases 0 0 6 4 2,350 367 
PORNO ss exe iR EDU Sees 10, 543 217, 943 5, 159 A c E ERES 
KOOGUOTIN TS onc eer tI EXER IR 3 62 21,372 12, 909 1, 800 251 
LA tH «oco S ERE ari 225 4, 651 21 VS: | ee awe sia sates 
Tumble S EIS hats dade 4, 749 98, 171 39, 357 QUO 49 Ioue ed es ennaa 
Lincoln ......seeseeee eese 156 3, 225 6 "E MEIN. IMS 
Néz POTCGs 636-5 os oe RU LEY Se 1,210 25, 013 193 AA e| cupa m eor tos 
Oneida.. bee ro x o e RE . 398 8,124 15 A ea niet. o 
OWS NCOs dara as 14, 866 307, 308 846, 042 hl, U0U. bora doe ceeds | Su e omnc 
Shoshone e 1, 886 38,987 | 7,292,986 | 4,404, 903 | 5,225,606 815,194 
Waushington..................uuu. ] 1, 484 30, 677 57,703 34,853 | 1,403, 493 215, 945 

TOUR ne ot Ua d o E a fO | 82, 033 1,075,618 | 8,079,093 | 5,242,172 | 7,321,585 “1, 142, 167 

Lead. Zine. 
County. NEED Es z ae Total 
Quantity. Value. Quantity. | Valuc. value, 
Pounds, Pounds. 

EMI E RAV rb. UE MP eus asus A $3,729 
Binghaum................. POUR OT PORA n | "reu t p Mop M MESE NAE 5,707 
A welt bates ate ete | 8,988,833 $187,240 | 1,084,449 ¡ $63, 983 484, 966 
BOING 2c oot Soe EEAWR direi cuique Uli Eee 2, 064 OR A eee eens 153, 426 
UHIy Ollcse si oeerRA O A A A ERU pé aE O 1, 470 
BN ich sie ER) n dated Ge Rer apu aw 8, 250 ur e T PE 3, 404 
Cüste Cr LL eects es e e etate ck shaded 166, 589 7,830 oe wearer see APP 170,616 
O A A iy |o aceto dave dE A s uta iussu Md ru eade wed d 136, 462 
PPO vaste 8 he tle Se few crue hs scat ee eee scala allan ata Sil E nara wae 371 
| qr CR PA E E AA VEO 221,059 
Kootenai A A | (Meare uER ee S| Wie Owes Semin hes ek elit 13, 252 
Latah .............. eic a e E obsidere klar dr eden wy ade 33 is ac wie cathy AGUA E aaron Vo eae tcr ac 4, 604 
A sexe he MEX Eae E tr EN EE Spas 1, 796, 000 84, 412 ..... Sew de (nuerucd adware 206, 355 
AAA E get ota O O od eae usa eats ortu cr Cee nadie 3, 229 
IN OZ POTUD S E ictal asco UN s du etu lan ence anal dae cedat pu uc cest er PO 25, 12% 
Qu e C rcr PS Mr ree AI A yell eet ett 8.133 
Owyhee oeovsaasus dc rers RAN Eu vitiosa aaa datei a ge Risus es eedt etu wdcr p aded rd V he 818,317 
SIOSDOU dara led 253, 855, 662 | 11,931,216 144, 000 | 8,496 | 17,198,856 
Washington .2scessone ctetur tI eR T a Pisos caua O au s M VQ Darum 284, 475 

Total osos trae cox ea uod s 259,812, 428 | 12, 211,184 | 1,228, 419 | 72,479 | 19, 743, 620 


-——Á — Á—À— ————————— —————— ——— ——M————————— —-— 
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The following table is prepared for the purpose of showing the increase and 
decrease, by quantity and value, of the metals produced as compared with the pro- 
duction of 1904: 


[Increase (+) and decrease (—) of production of metals in Idaho in 1905 as compared with 


1904, by counties. 


Gold Bilver. 'opper. 
County. EAS sd Wu Uo dep epus Ma ITE A cec c pee pedo d DE A 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
| Fine oz. Fine oz. Pounds 
Adas and Bannock ................- I + 33 |+ 682 |— 210 '!-— $116 '— 21,000, — $3,075 
Bingham Scosche os ieck or eect ee — 292|— 4,176 | 4 + A ES LAE LM. 
MM e a e + 155/14 3,204 |- 118,721 |— 53,307 |+ 2,312 | + 361 
DI O e LAE — 6,905 |—142,739 |— 36,370 |— 20,760 |— ae — 63 
A see eek ut Sire + 63 l+ 1,302 + 34 D PO esame aua 
E A DU DNE ER EORR — 140 BE 2,894 |4- 10 + 6 {+ 640 | + 84 
l0) A IN EEES AEE — 2,032 ¡-- 42,006 + 231+ 1,315 ¡—2,049,005 | —234, 876 
Bi A A ea e ee + 3,147 ¡+ 65,054 |+ 1,466 n Odd O EE 
do m ————— o — hi , RB + 6 |t LEES 2,350 | + 367 
MENG Petar HD RU NC — 4,041 |— 83,535 | - 1,601 |— VM. AAA A 
ROMO a — 1,336 |— 27,617 |- 5,597 us 2,531 |+ 1,520| + 246 
PT Mec MR EE —  68|— 1,106 |+ Mp A es area 
ETT — 7,439 |--153,777 |-- — 5,118 Z 1,690/— 6,000| — 625 
LUG ieee e s oto r PU EEUE. — 5:— 103 |+ 6 :+ PA RR 
A du ERE VA E DE + 33 + 7,298 | — 559 |— SID AP A 
A era er EUR 88 |— 786 + 15 |+ AO PA 
A P nRIDN Fed teas = 5,718 ,—180,216 4 — 43,752 |-- 51,698 | 2.2... eee ef ee eee eee 
A oA X RU a dee 340 -- 7,02% , +1, 149, 985 |-+888, 095 |--3, 801, 166 | +637, 139 
WashingtOM...... 0.0... cee eee e ee eee 689 — 14,242 |— 12,664 |— 5,132 (+ 505,284 | +106, 669 
Undistributed ...........LLlssuuuu. - 2,500 — 51,679 j— — 7,000 !— 4,008 |... ef eee eee 
TotAl... ui eie A | 30, 706 —631, 747 pete Mao 2,234,067 | 4500, 227 
Lead. Zinc. 
County. i 3 B i E o 
Quantity. Value. Quantity. | Value. 
Pounds. Pounds, 
Ada snd Bannock isod os dodo deer A AA O locatebav t x ee - $2,950 
Bingham A Rid ub Dec e die j RV PTS, ETE. MNT — 4,174 
A E O — 1,607,286 | — $57,153 |--1,081, 8519 | +863, R53 | — — 43,042 
Du cuu. en eae clt URDU IM ELE DD 4 2,064 | + UT d occ ces seas ease P RES — 163, 465 
EDA A E E A duane E A A E Rees + 1,301 
URSI A A AS E 4 8,280 | + ni M AO A 2, 415 
CUSTER oS odeur o Wet ela te e ad aa iE — 68,124 | — 32,489 Wee ne eee zoe -- 278, 006 
A gem a oto NA t 65, OST 
A chs ae Rete aiaa aaa e i eua ier ha nla ewe a rte + 2x8 
Maho Cecile ve hee eu qu uuu dle ere tee eau a woe ee, Mure. ES e — 84,289 
A A Le ee « 3989,200 | — 12:939 AA A — 42,181 
P AA te Bae attended as TE ATE EE ET — 1,393 
A As dar — 81,400 | + 4,463 |............1.......... — 151,629 
B TOT INEST IU S TT c uero MS 99 
NO PROG: deu A Dua Sexti nach d A eeu e i esteso + 6, 983 
LUUD cT aie Seu S am tn TEE -- 777 
Us NOG 2 coal dV ay Seen clin ctu acdsee Soccer s UM El eccL AA eadet — 128,518 
Shoshone ....... 2. cece cc cee c ron ro romo. +28, 688, 219 | +2, 080,140 | + 144,000 | + 8,496 | +3, 606, 812 
WAST VON A Tends oM UP Cep es eG MELOS + 86,995 
goi eH prr rS PERRO 55, 687 
TO oca +26, 716,053 | 42,013, 218 |+1, 225, %49 | 472,319 | +2,810,215 
1 
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The tonnage of ore sold or treated, the number of mines producing ore, the aver- 
ave value per ton, and the value per ton in gold and silver, are shown as follows: 


Tonnage of ore sold or treated, number of mines producing, and tenor of ores in Idaho in 
1904 and 1905, ly counties. 


Average value 


Total tons of ore sold ¡Deep mines| Average value per ton in gold 


or treated. producing. per ton. and ail vor: Value of 
County. Increase i Ki or n 
1905. | Ut) OF | 1904. | 1905. | 1904. | 1905. | 1904. | 1905. | ot“ 
(—). 
Short tons. |Short tons 

Ada and Bannock...... 210 |+ 74 2 2 | 888.27 | $7.47 | $15.65 | $7.47 $1,569 
A AAA, PA A O, O A EP A O TREES 
Blaine 652560565 c0cseax% 18,845 |— 6,185 9 14| 20.94, 25.45 , 11.17 12. 10 225, 014 
A WE 1,788 |— 16,135 20 9 6.27 11. 88 6.27 11.83 21,149 
CAnVOl susce irE xe ss obese bee O A A nre tins uud Ton A O 
Cassin ...LsLeeeeee een 9 |+ data Y A 56.00 |........ ! $4 31 
TN 14,504 |- 59,580 | 10| 6| 5.40 | 10.39 | 1.01 | 2.48 | — 35,955 
Elmore................- 11,226 |-- 7,685 8 10 | 19.38 | 10.07 19.38 ¡ 10.07 113, 073 
Fremont ............... 3 1+ 3 users ld iv 123. 66 I IL 1.33 4 
Idaho aa 28, 181 | 8,186 10 15 6.75 6. 16 6.75 6.16 173, 588 
Kootenai ............... 70 [|- 1,087 2 2| 23.99 | 189. 31 13.34 | 185. 30 12, 971 
DUI soi beeen PEIS sex sechs O eee eee cect PS ects Raus A aa 
Lemhi.................. 17,271 |— 14,475 | 16 9| 9.81] 10.21 | 7.27 6. 32 91, 920 
BINCOND o ciecou A nées cs bard sides tetas nee ede que xerit es jameda a mr ETE PPM 
Nez Perce......: eer ees 200 |— 132 4 2| 14.43 | 26.77 14.43 | 26.77 9, 354 
Oneida ............... 0 A RR O A E ss Sawer PR AA el ade 
Owyhee ic ascii 43,081 |-- 16,005 5 4 16.02 | 18.98 16.02 | 18.98 816, 907 
Shoshone............... 1,526, 927 | +116, 682 20 27 9. 62 11.24 2.50 2.89 | 4, 409, S48 
Washington ............ 6,773 |- 1,957 6 3! 22.44 41. 89 9, 55 9. 57 61, s04 

TOUT eei ove Eus. 1,669,038 |+ — 71 | 112 | 105 | 9.84 | 11.62) 3.36] 3.55 | 5,975, 2:20 


The total tonnage of ore sold or treated in each county of Idaho during 1905, with 
its total value, the concentrates and bullion produced, with their values, and the 
quantity and value of old tailings, are shown in the following table: 


Tonnage and value of ore, concentrates, bullion, and old tailings treated in Idaho in 1905, 
by counties. 


Concentrates pro- | Gold-silver bullion 


Total ore. duced: ! produced, Old tailings treated. 
County. Gold and ' Gold and 


Quantity.| Value. Quantity.) silver ‘Quantity.| Value. Quantity.) silver 
value. value. 


Short tons. Short tons. Ounces. Short tons. 


Ada and Ban- 

NOCK vases eek 210 81.509 A PA 174 81,536 | PIENE EC E 
ad oaa teed bre ellos iere a el PARA AAN ISA ERAS S pad ants ict Lee: 
Blaine .......... 18, 845 479, 628 4,115 | $200,908 |.......... |]: eee MEDIE: RUE! 
Boise............ 1, 788 21,246 148 4,771 957 14,101 1-2. els IA 
A II A A A AI PA A A A 
Cassia ........... 9 i) RT Pc A NN AA EE 
Custer........... 14, 504 ¡AE eT ZU 529 6,180 |.......... | RUNE 
Elmore.......... 11, 226 A ewes Semen 8,353 | 103,090 1, 000 | $6, 500 
Fremont ........ 8 ddl AAA A. A aces twee eager N T ae eue d 
Idaho ........ ven 28, 181 173, 588 238 13, 820 13,639 | 155,621 |.......... | E ee 
Kootenal........ 70 13 e A A E, O qu Ro id add p eoe 


DATA sull A e slenbses viewed rir TE PCR E EON z 
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Tonnage and ralue of ore, concentrates, bullion, and old tailings treated in Idaho in 1905, 
by counticx—Continued. 


B y m i Concentrates pro- Gold-silver bullion | a : 
Total ore. duced. produced. S tailingstreated. 
SREDA | Gold and | Gold and 

Quantity.| Value. Quantity. silver (Quantity. Value. (Quantity. silver 

| value. value. 

225 ——— -| ——— 
Short tons. Short tons. Ounces. Short tons. 

Lemhi .......... 17,271 | $176,332 | -190 $8, 306 3,237 | $68,056 |..........].......... 
Lincoln A Won SY c SN AAA PME Doce aM 
Nez Perce....... 200 9, 854 | ocn SOS 150 2,175 100 $3, 000 
e AA be bibe E see pet O A ees rad asc ede SS 
Owyhee......... 43,031 816, 907 170 448,168 | 250,361 | 365,960 |..........].......... 
Shoshone ....... 1,526,927 ; 17,164,754 | 179,497 | 3,012,976 |..........]....... bs 6, 620 5,372 
Washington..... 6,773 | 283,749 1,0723 oae epe ES 1,250 25,000 A A 
Total...... 1, 669, 038 | 19, 401, 050 | 184, 358 | 3,683,949 | 278, 650 | 731,719 | 7,720 | 14, 572 


The gold and silver production of placers in Idaho is given by counties for the year 
1905 in the following table: 


Production of placers in Idaho in 1905, by counties. 


[Fine ounces. | 


E Slee Total 

County Gold. Value. Silver. | Value. akut. 
P mn 104 $2, 150 16 $10 $2, 160 
Bingham. A pra linda 276 5, 705 4 2 5b, 707 
|j tU A cee E ees 258 5,333 9 5 0, 338 
¿A A d and Sa e iE een Res 6,351 131, 287 1,478 N93 132, 180 
CANYON aux o ac tte uuo cL RUP WEeEd i E EE 71 1, 465 3 2 1, 470 
CANA tc dos tease Rd ebe 140 2,8941 11 6 2, 900 
CUMEE ss ie 947 19, 576 521 317 19, 893 
A cenis see Le Deu ecd d cinta cdm dis 1,126 23, 276 186 113 23,359 
idaho...... — ———— — Nnm 2, 289 47,318 2M. 153 47, 471 
A -—————»—,-———— 225 4, 651 21 13 4, 664 
LD RS E AVR o Ea edu. 1, 440 29, 768 421 255 30, 023 
A O tee oe sases 156 8, 225 6 4 8, 229 
Nez Perc Ru Lara LP Rs hen ca a eee eee 951 19, 659 193 116 19, 776 
A A e a a a 393 8, 124 15 9 8,133 
a A A A 68 1, 406 7 4 1,410 
A oLSECPU ED ar PEE REDE 1, 640 83, 902 331 200 84,102 
Washington ....................- ecce scene 35 72 3 2 726 
Toal MERE E 16, 470 340, 466 3, 482 2,104 | 342,570 
The placer production of Idaho for 1904 and 1905 is given for the different methods 

of mining in the following table: 
Gold production of Idaho placers by different methods, 1904 and 1905. 
[Fine ounces.] 

Year. Hydraulic.a, Drift. | Dredge.| Total. 
po — MM———Á————— —— "— tahoe E 18, 737 | 317 4, 795 23, 849 
p PEE 463 1, 661 16, 470 


14, 346 | 


a Includes sluicing. 
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The following table gives for 1905 the number of mines classified according to their 


chief product. 


Number of mines classified by chief product in Idaho in 1905, by counties, 


Non- Mines Gold placer mines. Deep mines. 
County. od. È Ae Hy- : &il- | Cop- | | Total. 
inis po aun Drift. |Dredge.! Total. | Gold ver. | per. Lead. Zine 

[ 

Ada und Ban- | 
nock ........ 19 4 ^ Wie oi evecare stes 2 1 PA PE A 3 
Bingham ..... n 7 (A O O A Oi utes | dada 18 
Blaine ........ 61 18 el E aac d possede en posites ll, 3 79 
Boise. ......... 88 40 BÜ EA 1 31 7 qm Dira 125 
Canyon .......,........ 4 E PA UM c A NEU | ugly 4 
Cassia ......... 10 7 Lp eae ee eee A Da A p ARS 17 
Custer. ........ 39 10 E eee 1 il. Sco TED | he ia ae 49 
Elmore........ 45 13 B desse etus 8, 8 2 Josie pee 58 
Fremont ...... 8 SN IN POP A Cet | aces TA O | 9 
Idaho ......... 129 45 23 7m MANDA 30| 13 | 7x D SIS EUN | 174 
Kootenai...... 40 c qe A A BERSA Sau seis utet Dasa. oul | sas 42 
Latah......... 20 7 di A EA A PT A | PE PR ni 
Lemhi ........ 172 19 AAA A 10 6 Diles 2. coss as 191 
Lincoln ....... 7 2 » A AO RE Desi alec O rete s | 9 
Nez Perce..... po 7. al 25 OF ear CDE NE RI |n 
A AA je...a... 2 PARE HE 2 A A etn | Sirs eal RUE 2 
Owyhee....... 27 7 EE A B MONS ido aoe DAS 34 
Shoshone ..... 133 37 8 1 1 A 2 | 24 | 1 170 
Washington .. 43 | 5 2 [c tou opis 2 l0. V AE RESIDUES rece | ag 
Total...| 901 | 257 | 41 1.161 


Idaho has 21 counties. From 20 of these counties mine operators reported pro- 
duction of metals in 1905. Records show 159 mining districts in the State, 79 of 
which have a production credited to them for 1905, as against 93 in 1904. The 
counties producing minerals to a total value of over 400,000 in 1905, named in order 
of importance, are Shoshone, Owyhee, and Blaine. In the following section a brief 
review is given of each of the productive counties. 


REVIEW BY INDIVIDUAL COUNTIES. 
ADA COUNTY. 


Mine operators in this county reported production from 2 deep mines and from 
placers along Boise and Snake rivers. The development work in the deep mines 
has been encouraging, as well as the progress in the placer-mining industry through 
the installation by the Utility Power Company on the Ada County side of Snake 
River of a dredge which promises good results. This plantis expected to treat 1,500 
yards of gravel a day. It will be operated by electric power generated at Crane 
Falls. 

From the Black Hornet district one small shipment was made and considerable 
development work was reported. The Twentieth Century Gold Mining Company 
( Limited), reports the opening up of a great ore body of low-grade ore in this tunnel. 
The ore is said to average about $5 in value, principally in gold. 

In the Shaw Mountain district, on the Boise County line, 10 miles to the northeast 
of Boise City, are located the mining claims of the Big Giant Gold Mining Conipany 
(Limited). The main lead is developed to a depth of about 400 feet by upward of 
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1,500 feet of crosscut and drift work. The ore is a white quartz associated with iron 
sulphides, through which the gold-silver values are disseminated. 

In the Neal district, the Gold Eagle mine, operated by a company of the same 
name, began operations during March with a mill of 60 tons daily capacity, turning 
out concentrates and saving some gold by amalgamation. After a short run the 
mill was closed down. Later in the year cyanide tests were made on the sands after 
amalgamation, and a satisfactory saving reported. Some development work was 
done on the old Ironsides mine, which is located about 12 miles east of Boise City. 
The ore is quartz, containing iron, lead, and zinc sulphides. The mine has approxi- 
mately 2,000 feet of development. The Equitable Mining Company, operating the 
X-Ray mine, is continuing to explore the property. 


BANNOCK COUNTY. 


Development work in a tunnel over 3,000 feet in length is still carried on by the 
Fort Hall Mining and Milling Company in the Fort Hall district, about 12 miles 
east of Pocatello. In the same district, the Pocatello Gold and Copper Company 
developed the Moonlight claims on North Pocatello Creek. Its underground work- 
ings aggregate about 1,000 feet and consist of shallow tunnels, whereby a continuous 
ore chute of 125 feet has been exposed. None of the ore extracted was shipped in 
1205. The shipments made the previous year gave good returns in copper and silver. 


BEAR LAKE COUNTY. 


The Bear Lake district, located about 16 miles east of Montpelier not far from the 
Wyoming line, is attracting some attention. It is reported that there are in the 
California mine lodes aggregating 150 feet in thickness that will average from $4 to 
$5.50 per ton. Development consists of about 2,400 feet of tunnel work. 


BINGHAM COUNTY. 


The reports of production came from 7 placer operators, one in the Mount Pisgah 
district, the others along Snake River. The quantity of gold was 276 ounces, silver 
4 ounces, or a total value of $5,707. The American Hydraulic Placer Mining Com- 
pany, operated at Giray, in the Mount Pisgah district, with hydraulic giants, during 
a short season. Along Snake River the placer operations are mostly performed by 
caving the high gravel banks with ditches run near the edge of each embankment, 
which as it falls is broken up and carried along the current to sluices leading to the 
burlap tables and rockers. The 2 dredges located on the river in the county are 
being put into shape for operation. Various mishaps prevented these dredges from 
operating during 1905. "The largest part of the gold output came from Snake River. 


BLAINE COUNTY. 


This county ranks third in the State in value of its metal output for 1905. From 
reports received by the United States Geological Survey, its production comes from 
18 producing properties, which may be classed as 4 placers, 11 lead, and 3 zinc mines. 
The total quantity of crude ore treated or shipped amounted to 18,845 short tons, 
valued at $479,628, or a total average value per ton of $25.45, of which the gold and 
silver content averaged $12.10 per ton. The quantity and value of each metal pro- 
duced from deep and placer mines in Blaine County during 1904 and 1905 with 
increase and decrease are shown in the table which follows. 
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Production of gold, silver, and associated metals in Blaine County, Idaho, in 1904 and 1905, 
with increase or decrease. 


Increase ( +) or de- 
— 1904. 1905. crease (—). 
e è 


Quantity. | Value. | Quantity. | Value. 4 Quantity. | Value. 


Gn cec evesan qus i Rent ounces.. 4 $53 SS $1,819 | + 84 4-81, 736 
BHVAE 5 issedeaoszatibe qvas o 488,275 | 279,537 374,545 | 226,225 - 113,730 - 53, 312 
CONO ésos a AAA. ish 2, 312 861 | + 2, 312 + Sl 
Dell A do....| 5,586,119 | 244,393 | 3,983,833 | 187,240 -1,602,286 | —57,13 
AAA PRA na Vo A 2, 600 130 | 1,084, 449 63,983 | +1,081, 849 463, 858 
PLACERS, 
GOIG ciscsicccsccancnsdee ounces 187 3, 865 258 5,333 | + 71 + 1,468 
BI PPP A A OA 9 5| + 9 + 5 


Production of metalliferous ore in Blaine County, Idaho, in 1904 and 1905. 


1904. 1905. TOPERA 

a mds qu XV c CAES or 6 aco short | Increase 

Short Value Short Value ; per ton. 
tons. per ton. tons. per ton. i 


OFS oU UL iio deese o 9s nan 25, 030 | $20. 94 18, 845 $25. 45 6, 185 $4. 51 


-_—_—— — — — 


The origin of the precious metals is given, by different kinds of ore, in the follow- 
ing table: 


Source of gold and silver in Blaine County, Idaho, 1904 and 1905, by kinds of ore. 


[Fine ounces. ] 


Mixed ores. 


Metal. Year. | Placers. [Lead ore.) Copper- .| Total. 
pet aine id 
ore. E 

1904.. 187 2 axe SEPO 2 | 191 
Goll A O ERRARE TS dA 
"T Fe 258 3 9 76 | 246 
: ae clase AGA, BBD orina 4,120 488, 275 
BUN AAA ues EORR CIERRE CIS wane 


1905... 9| 335,756 | 24, 743 14, 046 374,554 


The placer-mining industry was productive only from the Snake River region. 

Mineral Hill district.—The principal mining towns of this important district are 
Hailey and Bellevue. The most important productive mines are within a few miles 
of these towns, which are reached from Shoshone, on the main line of the Oregon 
Short Line Railroad, by a branch railroad which has its terminus at Ketchum. The 
Minnie Moore mine, half a mile from Bellevue, still ranks as the most important 
producer of lead-silver ore, yet its production in 1905 was less than in 1904, 
because a greater amount of development work was found necessary in looking for 
new ore bodies. The occurrence of these ore bodies has baffled the operators con- 
tinuously. The development consists of a 1,000-foot 40-degree incline shaft, a 250- 
foot shaft, and various drifts driven from each level. The mill is equipped to treat 
100 tons of ore a day, by the use of jigs and Wilfley tables. The Della Mountain 
Mining Company is working a silver-lead mine, which is developed by tunnels. The 
ore is concentrated by hand jigs. The Jay Gould mine is located on the Mayflower 
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vein, which has in the past been the most productive vein system in the Wood River 
region. The Jay Gould is an old mine, and considerable development work has 
been done on it. During 1905 it was in the hands of lessees, who during the last 
iew months found ore in three parts of the mine. They have about 100 tons of sec- 
ond-elass ore on the dump that will average about 80 ounces silver and 23 per cent 
lead per ton. The first-class ore, which was being hauled to the railroad, was worth 
about $100 per ton. The Quincy Junior Mining Company continued to operate the 
Red Elephant mine and mill during the year. Connection was made in the mine 
between. the 500 and 600 foot levels, where some high-grade ore, carrying gold, 
silver, and lead, is under development. The War Dance mine was operated by the 
Wood River Zine Company until the first part of December. The development con- 
sists of 8,000 feet in tunnel work and a shaft 100 feet deep, with drift at that depth 
run 300 feet. The ore produced was concentrated in the 100-ton milling plant 
telonginy to the company, and the zinc concentrates were shipped to the Kansas 
smelters. Thiscompany recently acquired the Nay Aug mine, and has been shipping 
rezularly since the transaction took place. A tunnel 800 feet with upraises is under 
development. For 330 feet in this tunnel the company has opened up a continuous 
ore body. All the zine ore produced thus far has been shipped direct to the Kansas 
smelters, and the lead-silver ores have been sold in Salt Lake Cit y. 

Rosetta clistrict.—This district is located 24 miles west of Ketehum. The Dollar- 
hide Mining Company is the principal property in the district. Development con- 
sists of tunnels aggregating 1,800 feet. The Dollarhide vein isastrong, well-defined 
fissure, traversing the country in a northeast and southwest direction, with a dip of 
about 60° to the southwest. The campany is completing a concentration mill of 40 
tons daily capacity. The ore contains zinc, iron, and lead sulphides carrying silver. 
In addition to the lead concentrates, a zine product will be made in the new mill. 
The Smoky Bullion mine, in the same district, is being extensively developed, and 
was a producer in 1905. 

Warm Springs district. —The Lucky Boy mine, located 12 miles west of. Ketehum, 
was operated by the Lanyon Zinc Company, and produced with very little sorting 
a hizh-grade zinc ore, which was shipped direct to the Kansas smelters. The mine 
is developed by a tunnel 250 leet long. Other properties were operated in this dis- 
tnet, and outputs were made during the year by the Black Carbonate group, owned 
hy the Carbonate Hill Mining Company, the Navy group, operated by the Sampson 
Mining Company, and the North Star, Free Boer, and Free Coinage mines. Placer 
mining was productive only from the Snake River regions. The most extensive 
placer operations on Snake River were by a firm operating the Riverside placers, 
near Neeley. | Forexperimental purposes the operations were carried on with a steam- 
punping plant which forced the water into a flume built on a level with the top of 
the gravel banks, and by the ditches, to the point of attack, where the current assisted 
in caving and carrying the débris into sluices, thus concentrating on burlap tables the 
black sands and the gold. These operators had installed on Fall Creek, on the 
opposite side of Snake River, an expensive electric-power equipment, which was 
expected to operate the pumping plant, but the rising of the waters of the 
reservoir will necessitate the dismantling of the pumping plant and will make the 
¿mund a valuable dredging proposition. 


BOISE COUNTY. 


The ores sold or treated in this county in 1905 amounted to 1,788 short tons, valued 
at £21,246, as against 17,923 short tons, valued at $112,297, in 1904, a decrease of 16,135 
short tons in quantity and of $91,051 in value. The total average value per ton was 
$.27 in 1904 and $11.88 in 1905. Gold and silver, with insignificant quantities of 
copper and lead, were the only metals produced from ores in the county. The placer 
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yield decreased from 9,890 ounces, valued at $204,445, in 1904, to 6,351 ounces, val- 
ued at $131,287, in 1905. The contents and commercial values of the output are as 
follows: 


Production of gold, silver, and associated metals in Boise County, Idaho, in 1904 and 1905. 


: Increase (4 ) or de- 
1904. | 1905. cruise Cay. 
Metal. e i e za 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
- -————— A —À —————— ——— — - CUTE - - —- —— ee eee 
DEEP MINES, | 
GONG a Senate ed OE D ounces... 4,375 $90, 439 1, 009 £20, S58 — 3,366 | —869, 581 
A aa RO RUSO ees do.... 38,070 21,795 482 291 —37, 588 | — 21,504 
CODDGOE Secus dasseT var ees pounds. 900 A PE — 0] — 63 
Lead ...... de toe ode VO e Ho n 2, 064 97 + 2,061 | + 97 
PLACERS. | 
Gold A UE ounces.. 9, 890 204, 115 6, 351 131, 257 — 3,039 | — 73,158 
Bilye A ieee eats do... 260 149 | 1,478 | $93 + 1,218 + "7 44 
Ml ENTER eee ean laces IREORESRRE | BIG, SIL senses | 158, 426 |.....-. cee. — 63, 465 


Ore production in Boise County, Idaho, in 1904 and 1905. 


1904. 1905. | 
— ee te scd Merease 
Short |Value per Short Value per Decrease, per ton. 
tons. ton. { tons, ton. ; 
Short tons, 
| 
Ore output.................. — Án 17, 923 $6. 27 1, 748 $11.58 16, 135 $5. 61 


The origin of the precious metals by different kinds of ore is given in the following 
table: 


Source of gold and silver in Boise County, Idaho, in 1904 and 1905, by kinds of ore. 


[Fine ounces.] 


i ra | Siliceous| Lead 
Metal. | Year. | Placers, oft: OR. | Total. 
f 194| 9,59. 4,875 |........ | 14,265 
Gl uic cx decade dus od Get Deo. Red ccu s du tad bed e cud | rd E 
| 1905 6, 351 | 721 288 | 7,360 
; 1904 1 a6,260' 35,070 |........ 44.330 
SIONES | 
182 300| 1,960 


1905 | 1,478 


aThis quantity is an estimate, and does not appear in the county totals. 


The decrease in the output is due principally to the fact that 20 lode mines and 43 
placers reported production in 1904, as against 9 lode mines and 31 placers in 1905. 
The operations on the lode mines were mainly development work, and the ores 
extracted were experimented with by the cyanide process and by concentration 
methods. The tests thus far made are in the majority of instances favorable to the 
cyanide method, since if it can be successfully adopted the precious-metal bullion can 
be produced at the mine. High freight rates by wagon and rail prohibit the ship- 
ping of concentrates. 

Boise basin region.—The Belshazzar and Centennial property is attracting more 
attention than any in the district. The mine is opened by 3 tunnels, the longest one 
being 850 feet. They all show ore of good grade, and the mill results have been very 
satisfactory. However, in the third level considerable iron pyrite is appearing in the 
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ore, and the extraction by amalgamation is not so good. Experiments are being 
made to cyanide the ore. Owing to a break in the aerial tramway belonging to the 
company, during the last part of October the mill was closed down. On the Lucky 
Baldwin claim some development work was done during the year. There isa 5-stamp 
mill on the property. The Gold Hill and Iowa Group Mines Company is developed 
bv a vertical shaft 400 feet deep on the Gold Hill and by tunnels on the Iowa claim, 
which isequipped witha 20-stamp mill. The tailings dump at the old mill was 
leased and the tailings were successfully treated by the cyanide process. The Sunday 
mine, equipped with a 5-foot Huntington mill and cyanide plant, successfully 
extracted $1,100 gold by amalgamation from a test of 125 tons of ore, and 5 tons of con- 
centrates, which assayed $80 perton, are being tested by cyanide. In Deadwood basin 
the Merry Blue and the Union claims were developed during the year, and a test was 
male of some of the ore. On Summit Flat are located the Golden Chest and the 
Mammoth mines. "These properties were actively developed during the year. The 
deepest shaft is 400 feet. The property is equipped with a 2-stamp lendy mill. 
Owing to a small supply of water, placer operations in Boise basin were limited. 
Placer mining in this region is carried on by dredges and hydraulic giants, from which 
the greatest part of the gold production is derived. There are 4 dredges in the basin, 
but during 1905 only one dredge operated, one was in process of construction, and 
the other two were idle. However, considerable testing of the gravel was done pre- 
paratory to starting operations again, when electric power will be provided from the 
plant being built on the South Fork of the Payette River, 11 miles north of Center- 
ville. The Corcoran Bar was worked by the dredge of the Moline Mining Company; 
and hydraulic plants on Leary and Brogan placers, Oaks placers, and the McMasters 
placers turned out considerable gold. 

West View district. —The Gold Dollar Mining and Smelting Company produced from 
the Dewey group and the Checkmate property, which is developing by a vertical 
shaft 500 feet deep, with various laterals. The 10-stamp mill was burned dur- 
inz the year, but a neighboring 5-stamp plant, equipped for concentration, was 
leased. The Lincoln Mining Company (Limited) has its property developed by a 
vertical shaft over 300 feet deep. The reduction plant, equipped with Chilian mill 
and concentration tables, ran the first four months of the year. This has been im- 
proved by the installation of a complete cyanide plant. This property was an 
important producer in 1904; in 1905 extensive experiments for more economic 
extraction were made. The Whitman Mining Company is doing most of its develop- 
ment work on the Red Warrior and the Leviathan, with a 300-foot crosscut tunnel, 
which will develop both claims; The 5-stamp mill treats the ores taken out in 
development by amalyamation and concentration. 

e 


CANYON COUNTY. 


The production of this county was as follows: Gold, 71 ounces, valued at $1,468, 
making, with the associated silver, a total value of $1,470. The entire output came 
from small placer operations on Snake River. The West View mining district, 
which overlaps this county, has its production recorded in Boise County. 


CASSIA COUNTY. 


. 

The production of this county came from 1 deep mine and 6 placer mine opera- 
tions. Theentire product was valued at $3,404, consisting of gold, 141 ounces; silver, 
27 ounces; copper, 540 pounds; and lead, 8,280 pounds. Development work on claims 
in the Stokes district was done in 1905 by the Cumora Mining and Milling Company. 
From Twin Falls, in Cassia and Lincoln counties, to a point upthe Snake River, 
above Fall Creek, in Oneida and Blaine counties, the great reservoir for irrigation 
purposes covers a space nearly 40 miles long by 2 miles wide at several points. This 
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reservoir extends over much ground which has been productive in the past through 
small placer operations, which caught the gold on burlap and rockers. These 
methods will be superseded by the dredge, the only means of working the ground 
and one full of possibilities of success. Several companies have been organized for 
the purpose of working the placers systematically, and are encouraged by the testa 
made by the United States Geological Survey at Portland, Oreg., during 1905. These 
tests have shown that every sample of black sand concentrates from Snake River 
gravels contained besides gold small quantities of platinum. 


CUSTER COUNTY. 


Probably no county in Idaho during 1905 received more attention from capital and 
made greater preparations for a substantial increase in the production of its mineral 
output. Its many mines can be made productive by economical modes of reduc- 
tion, and with this end in view the Lost Packer Mining and Smelting Company 
installed a hot-blast pyritic copper furnace of 100 tons daily capacity, which was 
completed in November, but too late to get a run before the close of the season. The 
plant will treat custom ore, as well as that produced from its own properties. Coke 
and supplies are hauled from Mackay, the terminus of a branch of the Oregon Short 
Line Railroad, 85 miles long, operating from Blackfoot, and thence by a 130-mile 
wagon haul to the mine by way of Challis and Custer. 

Sea Foam district.—In the Sea Foam district the Greyhound Mountain Mining and 
Milling Company installed a small pyritic smelter during the year, to treat ore from 
the Greyhound mine. 

Bay Horse district.—In the Bay Horse district the lead smelter of the Clayton Min- 
ing and Smelting Company, located 26 miles south of Challis, was idle. At Mackay 
the smelter and mine belonging to the White Knob Copper and Developing Com- 
pany is operated by the Macbeth lease. The sinelter was operated part of the year. 
With 4 smelters operating, which is a possibility for 1906, the output of the county 
ix likely to be of considerable importance. According to reports received from 10 
operators, the output of crude ore amounted to 14,504 short tons, valued at $150,723, 
which with the placer product, valued at $19,893, made the total value of the metal 
output $170,616 in 1905. The average total value of the ore was $10.39 per ton. The 
‘total quantity of each metal produced, with the value of each, is as follows: Gold, 
1,632 ounces, valued at $33,736; silver, 36,614 ounces, valued at $22,115; copper, 
685,484 pounds, valued at $106,935; lead, 166,589 pounds, valued at $7,830. Compar- 
ing these figures with those of 1904, the ore output decreased 59,580 short tons, gold 
decreased. 2,032 ounces and $42,006 in value, silver increased 283 ounces and $1,315 
in value, copper decreased 2,049,005 pound sand $234,876 in value, lead decreased 
68,124 pounds and $2,439 in value. 

Stanley Basin region.—The most important placer operattons in the county were 
confined to Stanley Creek and to Joe's Gulch, in the same neighborhood. Wor- 
mack's dredge property, of the Stanley Dredging Company, was the only plant in 
operation, the other placer operators producing by means of hydraulies and sluicing. 

Alder Creek district.—The White Knob Copper and Development Company, oper- 
ating under the name of Macbeth Lease, has made a regular. producer of the mine 
the past year, and kept its 500-ton copper matting furnace in blast during several 
months, cleaning up the accumulation of ores produced before the old management 
closed down the plant. The smelter was undergoing repairs preparatory to smelting 
the ore that is being steadily produced by the lessees. 

Bayhorse district. —Dl'he Salmon River Mining Company develops its property by 
means of tunnels, the longest of which is 280 feet. Several shipments of silver ore 
were made to the railroad. The South Butte mine is also developed by tunnels 
aggregating about 800 feet in length. The property was in the hands of lessees and 
produced a good grade of lead-silver ore. 
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Yankee Fork district.—The Bismark and Daisy claims, owned by the Golden Sun- 
beam Mines Company, did mostly development work on the property, and took out 
some ore, which was treated in the plant equipped with 2 Elspass roller mills and 
amalyamation plates, which have a daily capacity of 50 tons of ore. 


ELMORE COUNTY. 


The output of the county for 1905 was contributed by 10 deep mines and from 
placers in 3 districts. The placer output was largely estimated by traders, who 
bought or handled it. The deep mines are credited with 11,226 short tons of ore, 
valued at $113,073, or a total average value of $10.07 per ton, which was entirely gold 
and silver. The placer yield amounted to gold 1,126 ounces, silver 186 ounces, 
valued together at $23,389, and making the total value of the county production 
$136,462. These figures compared with those for 1904 show that the ore tonnage 
increased 7,685 short tons in quantity and $44,443 in value; gold increased 3,147 
fine ounces and $65,054 in value; silver, 1,466 fine ounces and $933 in value, a total 
increase for the metal output of $65,987 in value. Development work continues to 
be active on the best properties, and preparations are about completed, especially in 
the Atlanta section, that will put those mines among the regular producers. 

Atlanta or Middle Boise district. —The Minerva Mining Company operated a stamp 
mill on ore taken out in development. This resulted in the shipment of some gold 
and silver bullion. The mine is developed by tunnels. One tunnel, after being 
driven 800 feet, encountered the ledge 200 feet below the old workings. The ore 
aways $19 to $20 in gold, with some silver. The Spears American Syndicate did 
some experimental work on the ores of the Tahoma mines in the milling plant on 
the property. The Washburn Milling Company operated a 20-stamp mill on ores 
from the Big Lode mine. The Jessie Benton mill was closed down for the purpose 
of putting in additional machinery. The Monarch and other properties owned by 
the Atlanta Mines Company are the most important in the district. An aerial tram 
has been ordered. This will be used to handle mine supplies for the present. A 
new road leading to Atlanta is being built by the people of the district. 

Pine Grore district.—In this district important cyanide experiments which turned 
out successfully were made on ore of the Frankline mine. The 10-stamp mill on the 
property is now equipped to treat 100 tons of the sands per day after amalgama- 
tion. Tunnel work has been carried on in the mine on three different levels. On 
the second level a new ore body was opened in a crosscut driven eastward. The 
Provident Investment Company, which owns the Mountain View mine, is installing 
an electric power plant on Lime Creek for the operation of the Mountain View mill. 
The latter is ready for operation as soon as power is provided. . 

Warrior district.—During 1905 the White Ribbon mine and the Fourth of July 
claims were developed and tests made from both properties in a Kinkaid mill. The 
Rico-Mammoth mine, belonging to the New Century Mining Company, is being 
developed. The same company is installing 10-ton Kinkaid mills on their mines, 
reierred to as the Upper and the Lower Queen's River groups, respectively 8 and 
11 miles from Atlanta. . 
FREMONT COUNTY. 

The Paymaster claim, located in Skull Canyon district, shipped a few tons of cop- 
per ore. The property is developed by a tunnel 275 feet long. The coal deposits 
near St. Anthony are continuiug to attract attention and are likely to be included in 
tbe investigations to be made by the United States Geological Survey the coming 
year. 

IDAHO COUNTY. 

This county advanced during 1905 in the development of its mining industry. 
The main source of the precious metals is from quartz ores, but this production has 
decreased to the extent of 3,443 ounces of gold and 1,826 ounces of silver. The 
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shortage of water caused the decrease and also affected the placer yield. During 
this enforced idleness the various companies owning placers were busy making 
important developments and providing reservoirs, which will in the future allow 
many operators a long season. Ten deep mines located in 7 different districts in 
1904, and 15 deep mines in the same number of districts in 1905 contributed to the 
output of gold and silver, which is extracted from the ores largely by amalgama- 
tion, although one mine uses chlorination. The total tonnage of ore treated in the 
county amounted to 28,181 short tons, valued at $173,588, or an average value of 
$6.16 per ton. The placer producers numbered thirty, located in 8 different dis- 
tricts. The total output of the county is given as follows: 


Production of gold and silver in Idaho County, Idaho, in 1904 and 1905. 


Increase (+) or de- 
1904. 1905. à RG 
Metal. . MS es NO 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
DEEP MINES, 
0 RA fine ounces.. 11,697 | $241, 798 8, 254 , $170, 625 —3,443 | —£71,173 
O A PRSE QUE do.... 6, 731 3, 853 4, 905 2, 963 —1,826 | — 840 
PLACERS 

Gold fost coe els tine ounces.. 2, 887 59, 680 2, 289 47,318 — 598 | — 12,362 
SEVER 2.4. oeste ir Eu do.... 29 17 254 153 + 225| + 136 


TON. conc ————— € 305,318 |............ 221,009 ari — 84, 289 


Production of ore in Idaho County, Idaho, in 1904 and 1905. 


1901. 1905. 


T-———— Ne — S — à prse Decrease 
Short ¡Value per! Short [Value per tons per ton. 
tons. ton. tons, ton. i 
A ey d—————— | - -— —— ——— 
Ore DOE ciar re cR TIR 36, 367 $6.75 28, 181 $6. 16 8, 186 $0.59 


The origin of the precious metals by different kinds of ore is also indicated in the 
table above, as all the gold from the deep mines was derived from siliceous ores. 

Dixie district. —The Seattle and Idaho Mining and Milling Company, operating the 
Comstock mine, carrying on development by shaft and tunnel, operated a 4-stamp 
mill and cyanide plant part of the year. 

Elk City district. —This district, about 12 «miles square, is destined to become an 
active mining camp. There are a number of quartz properties fairly developed, all 
showing good bodies of ore. Several stamp mills operated during the year. One of 
the producers attracting attention was Espey's South Fork group, located on the 
south fork of the Clearwater River, 8 miles west of Elk City. The ore produced 
came from near the surface, but development work by tunnel was started the last of 
the year. In a 2-stamp mill, operated by a gasoline engine, the free-gold ores were 
treated, while the high grade believed to contain tellurium was shipped to the 
Tacoma smelters. The placer producers all reported a shortage of water, on which 
account the output in the district was small. 

Florence district. —The Bear Track claim is developed by a vertical shaft 100 feet 
deep. A 2-stamp prospect mill is located on the property, and testing is carried on 
during the development. The Gilt Edge Mining Company is developing by means 
of a 140-foot shaft. The property is equipped with a Merrall mill of 3 stamps. 

Marshall Lake district. —'The operation of the Gold Bug placers was continued for a 
short time before the cold weather set in. 


GOLD AND SILVER. 233 

Newsome district. —After a very short run most of the placer operations were cur- 
tailed on account of the shortage of water. The Old Montana placer, belonging to 
the Sacajawea Exploitation Company, by storing water in a reservoir, accumulated a 
eutlicient quantity to operate the hydraulic giants a few hours of each day. The 
Newsome and Leggett placers have been producing and undergoing extensive devel- 
opments for the last two years. In their improved condition they will doubtless be 
important producers in the future. The gravel banks stand 800 feet above the Clear- 
water River, and are from 50 to 180 feet in perpendicular height. The Moose Creek 
Placer Company (Limited) operated in the same locality during the short season. A 
ditch 14 miles in length was completed, which, with other improvements, warrants 
the expectation of a larger yield during the current year. The Buffalo Hill placer 
was idle during the year, but will be producing in 1906. The Graham Ross Mining 
Company, owning the Anaconda claim, a quartz property 12 miles south of Newsome, 
erected during the year a 5-stamp mill equipped for amalgamation, which was put in 
operation during November. The Iron Crown mine was further developed, and the 
mill on the property was operated for testing purposes. 
|... Oro Grande district. —This newly organized district was turned over to a local 

recorder in July. The boundary of the district extends from the mouth of Crooked 
River on Clearwater River, down the latter to the mouth of Twenty Mile Creek, 
thence southerly along the east line of the Robbins mining district to Fish Lake 
on Lake Creek, and down this creek two miles, where it turns east on a straight line 
to the Dixie divide between Big Creek and Crooked Creek, northerly along the 
divide between the head of Relief Creek and to the mouth of Crooked River. The 
Thunder Mountain Gold Company, in this district, owns 17 claims, including some 
placer ground, and a 5-stamp mill, which was operated a part of the year, while the 
water lasted. The mining property has been developed by tunnels and open cuts. 
Large deposits of low-grade ore with & reported average value of $2.50 per ton, 
are said to be exposed on this property, and from tests. made can be mined and 
treated for $1.50 per ton. If the Crooked River Mining and Milling Company, operat- 
ing the Hogan group of claims, finds ite operations successful, it will be followed by 
other companies in operating low-grade gold properties. The cyanide mill of 250 
tons daily capacitv operated the latter part of the year, but the work done was 
largely experimental. The mine is worked by open raises connecting with the 600- 
foot tunnel. The ore is reported to average $3 per ton gold. A recent strike opened 
up a ledge of high-grade rock, in which the gold was visible. This necessitated the 
installation of amalgamation plates below the stamps. 

Robbins or Buffalo Hump district. —The Atlas Mining Compay operated the 10-stamp 
mill a short time; but since it was found the mine needed further development, the 
plant was closed. The Cracker Jack Mining and Milling Company has been devel- 
oping its property by a tunnel which is 901 feet long with upraises, and testing the 
ores extracted with a 10-stamp mill. The Jumbo Mining and Milling Company has 
its mine opened by 4 tunnel levels, gaining a depth of about 1,000 feet, with crosscuts 
and upraises agyregating 4,500 feet. The lower tunnel is to be used as the working 
tunnel, the portal of which is at the mill, which has 24 stamps and several concentra- 
ting tables. During the dry season there was only water power enough to operate 
irom 10 to 20 stamps. The ore, treated by amalgamation, is principally quartz, but 
has some gold-bearing iron pyrite disseminated through it. The iron pyrite con- 
centrated at the rate of 1 ton per day, is treated in a chlorination mill of 1 ton daily 
capacity. The North Star Mining and Milling Company recently started develop- 
ment work on the North Star group. A mill test on a small quantity of gold ore 
gave satisfactory results. 

Simpson or Salmon River district.—Mining operations in this district are alinost 
entirely confined to the placers on Salmon River, which are worked by tunneling 
and drifting under the bars and sluicing the gravels. The only quartz property 
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operating, belonged to the McKinley Gold Mining and Milling Company. Two tun- 
nels, the longer 775 feet long, constitute the development work. Some ore was 
tested in a prospecting mill, turning out bullion and concentrates. 

Thunder Mountain district. —Considerable development work was performed on the 
properties in the district, but only one mine, the Dewey, owned by the Thunder 
Mountain Gold and Silver Mining Company, produced. The mill of 10 stampe, 
equipped for amalgamation, has averaged as high as 50 tons of ore per day a week at 
a time. The saving made has averaged fully 83 per cent of the assay value. The 
battery samples will average between $6 and $8 per ton. The Sunnyside mine, a 
neighbor of the Dewey, has done a large amount of development work and operated 
the mill of 30 stamps for a short period. New ore bodies bave been opened up, aver- 
aging in thickness 22 feet of vein matter; most of it is said to average $10 perton. A 
new mill using the cyanide process will in all probability be constructed next year. 

Warren district.—The Silver King Gold Mining and Milling Company develops its 
mine by tunnels, of which it has three, the longest of which is 1,400 feet, with 2,000 
feet of drifts. A 10-stamp mill equipped with amalgamation pans was operated and 
turned out some bullion. Production in the district was recorded from placer opera- 
tions mainly. Important among the producers were the Grouse Creek placers, 
operated by the Golden Rule Placer Mining Company, the Shissler Creek Placer, 
the Lake Creek Gold Mining Company, the Rigdon Placer, and the Gott placers. 


KOOTENAI COUNTY. 


The most important event taking place in the county was the construction of the 
Panhandle smelter at Ponderay, Idaho, on the north shore of Lake Pend d'Oreille, 
about 60 miles east of Spokane, Wash. The building of this smelter is an incentive 
for increased mining operations in eastern Washington, northern Idaho, and western 
Montana, as well as in the immediate neighborhood. The ores produced in the 
county are argentiferous and auriferous lead, lead-zinc, and copper sulphides. The 
product produced during the year came from the Pend d'Oreille and Medimont dis- 
tricts, and was shipped to the Tacoma smelters. It will be possible to mine and ship 
to the Panhandle smelter $10 and $15 ores, as the freight rates will not exceed $1.50 
per ton. The initial capacity of the plant will be 100 tons of lead ore daily. The 
Venezuela mine, at Lakeview, is part of the mineral holdings of the smelting com- 
pany. The mine has large bodies of both siliceous and iron ores of excellent fluxing 
quality. j 

(Camas Cove district.—About 18 miles from St. Marie is located the placer property 
of the Tyson Consolidated Gold Mining and Milling Company, at Tyson. The area 
of this camp is not as extensive as other districts, and while only development work 
lias been carried on there has been produced from the placers previous to 1905 a 
total of over $500,000 in gold dust and nifggets. The mines are operated in a crude 
way without suflicient water to carry on the work. At present a hydraulic water 
system is being established at an expenditnre of $150,000, which will provide power 


and water. 
LATAH COUNTY. 


The output of this county, received entirely from placers, consisted of 225 ounces 
of gold, valued at $4,651, and 21 ounces of associated silver, valued at $13, a total 
value of $4,664. Seven operators contributed to the total, which was produced 
principally from the Gold Creek district. Hoodoo and Moscow districts also 
recorded production. The total value of the output was $1,393 less in 1905 than 
in 1904, 

LEMHI COUNTY. 

In this county considerable activity was manifested and more work was done than 
in the preceding year. Several small mines which were in operation in 1904 were 
idle in 1905, but at the larger mines more activity was displayed. 
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The Gilmore mine is proving a regular producer oí lead-silver ore, and at the 
present time has the most important and largest ore bodies of the kiud developed 
in the county. The ore is shipped 80 miles by wagon to the railroad. Mining 
development in the lime belt in the Gilmore region has been very active, and 
several lead properties will probably be added to the producers’ list for 1906. 
Several mills are being constructed in the county. Among them is a 5-stamp mill 
on the Searchlight property, owned by the White Horse Company and located on 
Kirtley Creek. The mill of the Kittie Burton mine, one of the largest producers of 
gold, was destroyed by fire September 14. The plant will be rebuilt with an 
improved equipment. Another important property is owned by the Rabbitfoot 
Mining Company at Camp Ramey, on Silver Creek, where buildings for reduction 
works and a power plant are under construction. The output of the county for 
1904 and 1905 is as follows: 


Production of gold, silver, and associated metals in Lemhi County, Idaho, in 1904 and 


1905. 
Increase (+) or de- 
1904. 1905. crease (ía, 
Metal. NAAA ae 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
DEEP MINES. 
G01d..................fineounces.. 9, 952 | 8206, 726 3,309 | $68, 408 - 6,643 | -$137,323 
MUU GP ois E Re EDU drEs do.... 44,168 25, 286 38, 936 23,517 — 5,222 |- 1,769 
Copper ................... pounds.. 5, 000 AA ended - 5,000 |— 625 
Lesd oes Sie Peres cosa do....| 1,827, 400 79,949 | 1,796,000 84, 412 --31,400 |+ 4,463 
PLACERS. 

Gaal... fine onnces.. 2,236 | 46,222 1,440 | 29,768 | -- 796 |-- 16,454 
E A A A cues s do.... 7 176 421 255 + 114 4 79 
AA A | 357, 984 | dM emacs | 206,355 |............ — 151,629 

- g ERY | ud 

Production of ore in Lemhi County, Idaho, in 1904 and 1905. 
| 1904. 1905. 
Sees AS Increase 


Short Value Short | Value AEREE per ton, 
tons. per ton. tons. per ton. 


a m AA wo A 


l 
‘Short tons. 
$9.81 | 17,271 no | 14, 475 $0. 40 


Ore output. aus he es bee sce a Pan ues o 31, 746 


The origin of the precious metals by different kinds of ore is given in the table 
following: 


Source of gold and silver in Lemhi County, Idaho, in 1904 and 1905, by kinds of ore. 


[Fine ounces.] 


Metal. | Year. | Placers. [Siliceons Lead ore. | Copper | Total. 
ie e MEN 194 | 2,236 | 9,500 66 26 | 12,188 
| 1906 1,440 | 3,239 70 |... esee 4, 749 
DT MERE ERE RR A 1904 307 92 41,076 3,000 | — 44,475 
| 1905 421 336 38,0600 loco. 39, 357 


Nine deep mines and 10 placers contributed in 1905 to this 1905 output, as against 
16 deep mines and 15 placers in 1904. The total output of metals decreased mainly 
for the reason that a smaller number of deep mines produced in 1905, and the yield 
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from placers was retarded by shortage of water. Although the total average value 
per ton shows an increase from $9.81 in 1904 to $10.21 in 1905, there was a decrease 
in the gold and silver content of the ores from $7.27 per ton in 1904 to $5.32 in 1905, 
or $1.95 per ton, which occurred principally with the gold in siliceous ores and with 
the silver in lead ores. 

Eldorado district. —The White Horse Company, owning the Searchlight and Confi- 
dence claims, originally treated its ores in an arrastra. During the latter part of the 
year this company erected a 5-stamp mill, which is reported to be in successful 
operation. | 

Forney district. —From Ramey and Kane placers there were worked by hydraulic 
mining about 1,200 yards of gravel during the season. The gravel on these claims is 
from 6 to 8 feet deep on a soft bed rock. 

Geertson Creek. district.—The Last Chance and Eldorado claims operated a short 
time during the season. Very little gold was produced. 

Gibbonsville district. —The placer output from this district, secured by hydraulic 
mining, continues to be the greatest from any region of the county. Development 
work was done on the Clara Morris quartz claims, and a little ore was extracted, 
which produced some concentrates and bullion. From the Gibbonsville group of 
claims, developed by a tunnel 3,000 feet long, the ore produced was treated in a 20- 
stamp mill, equipped for amalgamation and concentration. 

Indian district. —The Kittie Burton Mines Company is the principal producer of 
precious metals in the district. Its mines are very exteusively developed, the ores 
carrying gold from $5 to $7 per ton. The stamp mill was destroyed by fire in Sep- 
tember. A new plant with improved equipment will be built. The property is 
located on Indian Creek, 6 miles from Salmon River and 30 miles from Salmon City. 

Leesburg district. —The production of this region came altogether from the opera- 
tion of placers, Richardson's placers leading, with the Nappias claims following. 
There were reports from several Chinese operators. 

Mineral Hill datrict. —The Clipper Bullion mine, which is developed by tunnels 
from 300 to 600 feet long, operated its5-stamp mill. The Pine Creek group of claims 
are developed by a tunnel to the extent of 1,000 feet. A 10-stamp mill is located on 
the property. The Boulder Creek Hydraulic Placer Mining Company is continuing 
to operate its gravel bars with good results. 

Texas district. —The Gilmore Mining Company, the most prominent producer in the 
county, turned out a good grade of silver-lead ore, which is shipped 80 miles to the 
railroad station of Dubois on the Oregon Short Line Railway. The mine is devel- 
oped by a shaft 300 feet deep, sunk from the end of a 300-foot tunnel level, which is 
70 feet under the surface. A small jig plant and crusher operate on the lower grade 
ores and are capable of producing about 13 tons of concentrates per day. "The Liberty 
Mining Company did mainly development work on its group of claims. 

Yellow Jacket district. —Production is recorded from the placers in this district, 
Development work the past season has proven these placers to be very rich. 

Parker Mountain district.—The new discoveries in this district have been extensively 
developed during 1905 by the United States Mining Company, of Salt Lake, and the 
Riebel syndicate. Theore is said to average about $30 per ton, its values being about 
two-thirds silver and one-third gold. A small trial shipment was made to the 
smelters by one of the operators. 


LINCOLN COUNTY. 


This county produced gold 156 fine ounces, silver 6 ounces, giving a total value of 
$3,229. The output came from placers located along Snake River. 


NEZ PERCE COUNTY. 


The total value of the mineral production of the county for 1905 is $25,129, of 
which the total placer yield was valued at $19,775. 
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Pierce district. —The Red Cloud group, located 8 miles southeast of Pierce City, did 
considerable development work and tested ore extracted from the mine in a 2-stamp 
plate amalgamation mill on the property. The mine is developed by a tunnel now 
"feet long. The Gateway Mining and Milling Company recently secured an option 
on the Wild Rose and a number of other mines which have been producers. The 
Wild Rose is developed by an inclined shaít 108 feet deep and provided with a 
dstamp mill. The Ozark Mining and Milling Company is operating 13.miles east of 
Pierce City. A mill of 50-tons daily capacity will be erected to treat the ore by 
amalvamation and concentration and the sands by cyanide. Among the placer com- 
ranies doing the greatest amount of development is the McClintock Mining Company, 
operating the Musselshell placers on a stream of that name, 12 miles east of Pierce City. 
Since the summer of 1904 the ground has been developed by driving open cuts and 
tunnels, and a ditch 6 miles long with a carrying capacity 1,000 miner’s inches has 
been constructed. The Rich Hill Water and Mining Company, owning placers 1} 
miles northeast of Pierce City, operated its hill diggings by means of a pumping plant 
consisting of a 60-horsepower boiler and large duplex Worthington pump. The 
testy on black sands from this property gave such good results that much of the prod- 
act will hereafter be saved for future treatment. During the year extensive tests 
were made of the City Park group of placers, consisting of 101 acres of ground at 
Pierce City. It was planned to erect during the spring months of 1906 a bucket 
dredye of 3,000 vards daily capacity, which was formerly in successful service in the 
Delta district of Shoshone County. Hundreds of acres of flat ground within this 
district are said to be suited for work by dredge. 

Burnt Creek region. —A number of productive placers were operated as follows: 
Pick and Pan, Cranberry group, Upper Swamp Creek group, Boise claim by McGann 
Brothers, and the Daylight and Venus placers. 


ONEIDA COUNTY. 


The total output, valued at $8,133, was produced entirely from placer operations 
along Snake River in the vicinity of Neeley. 


OWYIIEE COUNTY. 


This county continues to lead all counties of the State in its output of gold from 
deep mines, and also ranks as the greatest producer of both gold and silver from 
dievus ores. Four deep mines and three placers vielded an output valued at $818,317. 
The deep mines produced 43,031 short tons of ore valued. at $816,907, an average 
value of $15.98, which is entirely for the gold and silver contents. The total quan- 
tity of gold produced by deep mines was 14,798 ounces, valued at $305,902; silver, 
$45,035 ounces, valued at $511,005. The comparison of these figures for 1905 with 
those of 1904 shows that the ore decreased 16,005 short tons, and that its total value 
decreased $129,411. In 1904 the average value of the ore per ton was $16.02, but it 
increased in value to $18.98 in 1905, or $2.96 per ton. The decrease in the total ton- 
nare of ore treated was caused principally by the suspension of milling operations 
while installing new equipment at the De Lamar property, one of the principal pro- 
ducers in the Carson district. 

Carson district. —The De Lamar Company (Limited) has developed its property by 
tannels, aggregating 32,000 feet. The old mill was closed down August 15, 1905, and 
preparations were made for installing a new plant with a capacity of 120 tons. The 
track taken up several years ago in the mill level tunnel is being relaid, and an 
apraise connecting the tunnel with the upper workings will be made. The Trade 
Dollar Consolidated Mining Company has opened up its mine to the northern or 
Florida Mountain end and has proved this portion to be as valuable as the other 
end, from which the largest quantity of ore has been taken in past years. The 
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Dewey tunnel, which develops the properties of this company at 1,700-foot depth, 
is 11,300 feet long, and all the product is handled through it by electrie haulage. 
Employment is given to about 225 men in mine and mill. The ore is white 
quartz, containing the minerals chalcopyrite and argentite, and is treated by pan 
amalgamation in a 20-stamp mill equipped with vanners for concentration. Milling 
costs are $2.99 per ton, and the extraction of the precious metals is reported to he 
934 per cent. About two-thirds of the values are shipped to the smelter in the form 
of concentrates, while the remainder is produced as bullion. The Addie Consoli- 
dated Mining and Milling Company, with developments consisting of a 2,500-foot 
tunnel, operated its 5-stamp mill part of the year and shipped a small quantity of 
bullion. The Pioneer Mines Company, operating the Cumberland mine during the 
year, has kept 20 men working at the mine and mill. The plant is about to be con- 
nected with the Swan Falls power line running to Sinker tunnel. The mine is 
opened by an incline shaft on the vein, sunk 415 feet deep. The ore taken out in 
the development of the mine is treated by pan amalgamation in a 10-stanip mill. 
War Eagle Mountain mines.—The Sinker Tunnel Company employed about 30 men 
during the year, and extended a raise several hundred feet in'the direction of the 
old workings of the Golden Chariot mine, for the purpose of unwatering them, but 
it was found too dangerous to tap the great reservoir. The work has been aban- 
doned until suitable pumping machinery can be put in operation from the suríace. 
The tunnel was driven under War Eagle Mountain 6,350 feet to the Golden Chariot 
vein, cutting the vein at about 2,100 feet below the surface. The vein was drifted 
on 1,375 feet toward the Chariot shaft, where the upraise was started toward the 
old works and abandoned after 600 feet of work. Development work was done on 
the Banner property, which will probably be a producer in 1906, and the Potosi is 
to be opened up by a new company. The Commoner mine also changed hands and 
will be explored during the year. In the Flint and South Mountain districts inter- 
esting developments are occurring, and it seems likely that one or both of these dis- 
tricts will be added to the producing list. . 


SHOSHONE COUNTY. 


At the time of the placer-mining excitement on the headwaters of the Cur 
d'Alene River in 1883 rich quartz lodes were found to exist on Pritchard and Eagle 
creeks. The first silver-lead ore is stated to have been found during 1883, near the 
head of Beaver Creek. Since the time the first discoveries were made many changes 
have taken place. The value of the gold produced was maintained and increased 
for a number of years, but was eventually superseded by the values in silver and 
lead. The production of the latter metal is greater now than that of any other dis- 
trict in the United States. During 1885 two mills were built in the gold regions. In 
1886 Wardner camp became a producer, large concentrating works were constructed, 
and the Northern Pacific built a branch railroad. In 1898 the placers of the Coeur 
d' Alene district were practically exhausted, the hydraulic method of operation being 
superseded by dredges, which have worked large areas of lean ground left by the 
miners of the past generation, for the reason that the ground would not pay at that 
time. Since 1904 one of the two dredges working near Murray was moved to the 
Pierce district, in Nez Perce County. 

Previous to the year 1904 the mining region in the southern part of the county on 
the north fork of the Clearwater River, that on the headwaters of Orofino Creek, 
and camps Orofino, Dent, and Pierce were part of Shoshone County. These depos- 
its were discovered in 1860. During 1904 the division line between Nez Perce and 
Shoshone counties was readjusted and a portion of the county annexed to Nez Perce 
County. The Coeur d'Alene mining region of this county is the largest producer of 


a Reports of the Director of the Mint, 1853 to 1898. 
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silver-lead ore in the United States. The total output of silver and lead from deep 
mines is valued at $16,335,979, which is $2,968,035 greater than the output of 1904. 
The year 1905 has to its credit 8 new silver-lead producers, whose operations have 
greatly increased the proved mineral area of the district. Development work at 
deeper levels by the larger companies and the increase of the output are features of 
the year. The production of the county for 1904 and 1905 is given in the table 
following: 


Production of gold, silver, and associated metals in Shoshone County, Idaho, in 1904 
and 1906. 


Increase ( +) orde- 
1905. crease ( — ). 


Quantity. | Value. Quantity. Value. 


Gold............ fine ounces.. 1, 001 $20, 693 
SHwet 22:2 9 7s do....| 6,148,001 | 3,516, 868 
Copper ............. pounds..| 1,424,440 178, 055 
Lead IR do....¡225, 167, 443 | 9, 851, 076 


246 $5, 085 | -- 755 | — $15,608 
7,292,655 | 4,404, 763 | + 1,149,654 | + 887, 895 
5,225,606 | 815,194 | + 3,801,166 ' + 637,139 
, 855, 662 |11,931,216 | +28, 688,219 | +2, 080, 140 
144, 000 8,496 | + 144,000] + 8,496 


Gold............ fine ounces.. 1, 225 25,322 1, 640 33,902 | + 415 | + 8, 580 
Silver A A A dE DE 331 200 | + 831 | 4 200 
TOUT coz ieee A 18,592,014 |............ 17,198,856 |.............. +3, 606, 842 


Production of ore in Shoshone County, Idaho, 1904 and 1906. 


1904. 1905. Increase. 
Value Value Value 
Short tons. per ton. Short tons. per ton. Short tons. per ton 


Ore output ......................... 1, 410, 245 $9.62 | 1,626,927 $11. 24 116, 682 $1. 62 


The origin of the precious metals by different kinds of ore is given in the following 
table: 


Source of gold and silver in Shoshone County, Idaho, 1904 and 1905, by kinds of ore. 


[Fine ounces.] 


Siliceous| Copper Copper- | Lead-zinc 
Metal. Year. | Placers. | m ore. Lead ore. lead ore: ore Total. 
t Te | 1904 1,225 | ON MEC Pm: A ETETE 2, 226 
A 1905 1,640 |.......... O sates pel NN NR URN 1, 886 
Be TE al 1904 |.......... AAN 106,833 | 6,086,168 ......,..-..]. sess 6, 143, 001 


1906 sa | PEE 390,000 | 6,891,344 5, 894 5,417 | 7,292,986 


In 1906 there were 27 deep mines and 10 placers; in 1904 only 19 deep mines and 
8 placers produced. With this increase in the number of operating properties it is 
natural that the increase was general in all classes of mining, as is shown in the table 
above. The siliceous gold ore production in 1904 came from the Murray region; but 
in 1905 the properties were developing and no production was reported. Some gold 
was produced from copper ores. This source was also responsible for the heavy 
yield of silver, which increased on account of the greater tonnage produced over the 
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previous year, and for a like reason silver in lead ores increased. Future increase in 
production of copper-lead ore carrying silver may be expected, and likewise in the 
lead-zinc ores. In the total ore product lead concentrates amounting to 179,497 short 
tons were reported by 17 operators; the silver output was valued at $3,012,976, or an 
average value of $16.79 per ton; no gold was reported. Tailings in the creek beds 
were treated by 4 operators, who reported the treatment of 6,620 short tons, which 
yielded lead concentrates containing silver amounting to $5,372, or $0.81 per ton. 

The list of mines in Shoshone County numbers 170 names, 37 of which were pro- 
ducing mines in 1905; 24 of the number are lead mines, 2 copper mines, 1 zinc mine, 
and 10 placers, which are classified as 8 hydraulic, 1 drift, and 1 dredge. The prin- 
cipal mining districts or camps are Lelande, Yreka, Hunter, Summit, Evolution, 
Placer Center, St. Regis, Beaver, and Eagle. A brief review of the districts, giving 
sources of production, follows: 

Beaver district. —At Delta, in this district, dredging operations were carried on by 
the Mascot Gold Mining Company for about three months. Other operators pro- 
duced by sluicing. At Thiard some drift mining was carried on. The total placer 
yield was valued at $16,411. 

Eagle district. —This district produced $9,796 in placer gold, which came from Eagle 
Creek and tributaries by sluicing operations. 

‘Evolution districl.—No new developments were reported from this district. The 
only producer was the Yankee mine, which made several shipments of silver-lead 
ore carrying copper. | 

Hunter district. —The Gold Hunter Mining and Milling Company has its mine devel- 
oped by a tunnel 1,800 feet long and a shaft 200 feet below tunnel level. A new tun- 
nel is to be run to tap the ore bodies on a level with the mill. The capacity of the 
mill which is equipped with concentrators is 350 tons per day. The Morning and 
You Like mines were purchased by the Federal Mining and Smelting Company, 
which took them in hand on September 1, 1905. The mine is equipped with a nar- 
row-gage railroad and a concentration mill of 1,000 tons daily capacity. The most 
important development at the mine during the year was the completion of the No. 6 
tunnel, which is driven a distance of 2 miles. The Snowstorm Mining Company, 
reporting from this district, has its mine developed by tunnels to a depth of over 
1,200 feet. The production of siliceous, copper, and silver-bearing ore írom this 
property has gone on regularlv, the shipments being made to Butte and Anaconda, 
Mont., and to Tacoma, Wash. The leaching plant of 200 tons capacity, erected by 
the lessees of a portion of this property, was completed but was not operated any 
considerable length of time. The Monitor Consolidated Mining Company, another 
copper producer, located southeast of the 8nowstorm, reports from the St. Regis dis- 
trict. The property is developed by a 300-foot vertical shaft, and shipped to Tacoma 
ore which contained some gold and silver with the copper. 

Lelande district. —The Federal. Mining and Smelting Company continues to be the 
most extensive operator in the county, and, besides its Morning and You Like mines 
at Mullan in the Hunter district and the Last Chance mine at Wardner in Yreka 
district, it operates the Tiger-Poorman and the Empire State mines at Burke, and the 
Standard-Mammoth mine at Mace in this district. The Burke mines are developed 
by a shaft 2,000 feet deep. A 600-ton concentration plant treats the ores. The Mace 
mines are developed by a tunnel 3,000 feet long and a shaft 1,050 feet deep. The 
ores are treated in a concentration plant of 1,050 tons daily capacity. At Burkethe 
Hercules Mining Company develops its mine by four tunnels, three of which have 
opened the vein. The fourth has not yet been completed. The ore produced is 
shipped directly to the smelters and the milling ore is stored on dumps or in stopes 
awaiting the completion of the mill, which will greatly increase the mine's output 
in 1906. The Tamarack and Chesapeake mine, located in Nine-Mile Canyon, is a 
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new producer, developed by tunnels to a depth of 300 feet, with 6 feet of-clean 
shipping lead-silver ore. At Gem the Frisco, the Gem, and the Black Bear mines, 
all adjoining and consolidated under the name of the Frisco mine, are owned and 
operated by the Frisco Mining Company (Limited). Mining was not carried on 
by the company during 1905, but production was made by lessees. The mine is 
developed by several tunnels and a vertical shaft 1,400 feet deep below the lowest 
tunnel level. A wet concentration plant of 600 tons daily capacity is located on the 
property. The Hecla Mining Company at Burke has its working shaft 900 feet deep, 
with drifts to the ore body 750 feet. A 300-ton concentrator was operated and turned 
out concentrates regularly during the year. The 16 to 1 mine, operated by the Rex 
Mining Company, is another new producer. This property was in litigation fora 
number of years. The mine, which is equipped with a 250-ton concentration mill, 
has been under lease during the year to one of the owners. 

Placer Center district. —The Granite mine, an old property, was again brought to 
the producing stage during the year by the Success Mining Company. This mine 
was operated-a number of years ago, but the ore carried large quantities of zinc, 
which was detrimental then, but which now finds a ready market. The company 
has the onl y mill in the county that makes a separation of lead and zinc. The capacity 
of the plant is about 150 tons crude ore per day. The zine concentrates are shipped 
to the Kansas smelters. The Pittsburg Lead Mining Company has placed the Black 
Cloud and the California mines among the producers during the year. The mines are 
developed by tunnels and a 250-ton concentration plant is operated. Eighty men 
are employed in mine and mill. 

Summit district. —This district, with Murray as its main camp, located at the head- 
waters of the Cour d'Alene River, is the pioneer district of the county, and has 
been a steady producer of gold since 1884. From that year until 1895 the gold pro- 
duction steadily increased and from 1895 to 1905 as steadily decreased. In addition 
to its gold, the district had a large production of lead-silver ore during the year. 
A wagon haul of 23 miles is required to get the ore to the railroad. The Black Horse, 
the Rialto, and other claims, operated by the Idaho- Montana Summit Mining Com- 
pany, are opened by atunnel. Large bodies of high-grade ore are said to have been 
opened near the surface, and several shipments were made. The Monarch Mining 
Company, with development work consisting of a shaft 90 feet deep and tunnels 
azgregating 4,985 feet, reaches a total vertical depth of 1,400 feet by its lowest tun- 
nel. Its concentration mill is of 75 tons daily capacity and was operated two months 
ofthe year. The Bear Top Mining Company during development work of its mine 
by tunnel turned out a good product through its concentrator. The Cœur d’ Alene 
Mining Company, as well as a number of smaller hydraulic operators, produced gold 
from placers in the district during the year. The production as recorded shows gold, 
372 ounces; silver, 5,527 ounces, and lead, 843,768 pounds. The total value of the 
production was $50,686. 

Yreka district. —At Wardner, the main camp, the Federal Mining and Smelting 
Company and the Bunker Hill and Sullivan Mining Company are the largest pro- 
ducers. The most important event was the completion of the Bunker Hill's 2-mile 
Kellogg tunnel. This tunnel has developed immense ore bodies and has proved 
them to exist at greater depth then hitherto explored. Most of the ore is shipped 
direct to the smelters without milling. The opening of the Senator Stewart mine, 
the Highland Chief, and the Silver King claims were important events, each property 
making shipments of lead ore. The operation of jigging plants on tailings which 
have lodged in the creeks continues to be a source of profit. The value of the year's 
outpmt of concentrates from tailings for the silver and lead contents was reported to 
be $22,548. 
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The extension of the Pacific and Idaho Northern Railway, which was under con- 
struction during the year from Council to Meadows, is most important to the mining 
interests in the Seven Devils, the Warren, and the Thunder Mountain regions. From 
the operations during 1905 of three producers—a decrease of three from preceding 
vear—there were 6,773 short tons of ore shipped and treated, valued at $283,749, an 
average value of $41.89 per ton. The total quantity of gold produced from the ore 
was 1,449 ounces, valued at $29,953; silver, 57,700 ounces, valued at $34,851, and 
copper, 1,403,493 pounds, valued at $218,945, A comparison of these figures for 1905 
with those for 1904 shows that the tonnage decreased 1,957 tons and that its total 
value increased $87,819. In 1904 the average value per ton was $22.44, which 
increased to $41.89, or $19.45 per ton. The gold and silver value was $9.58 ‘per ton 
in 1904 and $9.57 in 1905. During 1904 some of the lower-grade copper-bearing ores 
were mined and reduced to matte in the Washington and the Seven Devils districts, 
while in 1905 the ore carried a much higher per cent of copper and was shipped 
directly from the mines to the smelters at Sumpter, Oreg., and Salt Lake, Utah. The 
total quantity of gold produced in the county decreased 689 ounces and $14,242 in 
value; silver, 12,664 ounces and $5,432 in value; copper increased 505,284 pounds and 
$106,669 in value. Included in the total quantity of metal produced is placer gold 
and silver bullion sent to the mint, valued at $726, which came from Meadows and 
the Seven Devils district. 

Black Lake district. —The Idaho Gold Coin Mining and Milling Company started a 
crosseut tunnel, which will be 1,200 feet long and will tap the ore body about 300 
feet below its present lowest level. The new 50-ton cyanide mill on the property 
was started and ran a short time, but was then closed down until spring. 

Seren Devils. district. —The Peacock group of claims produced ore taken out bv 
lessees. The ore was tested at Landore, and other shipments of higher grade were 
made to the Sumpter, Oreg., and the Salt Lake smelters. TheLadd Metals Company 
also made a number of shipments from properties under its control. 

Meadows district. —Four miles from Meadows, on Goose Creek, are located the Rock 
Flat placers, which produced in doing development work. In working 3,000 cubic 
yards of material the operators are reported to have saved about $600 in gold. The 
formation from which this gold was taken appears to be a mass of altered igneous 
rock which is very soft. It may be possible to work the deposit with hydraulic 
giants, A 600-foot tunnel has been contracted for, to run through the point of a hill. 
When the tunnel is finished the débris from placer operations can be readily handled. 

Snake River district. —Considerable interest is taken in dredging operations at Olds 
Ferry, 8 miles below Weiser. At this point there is a tract of about 2,000 acres sur- 
faced with shifting sands of various depths, which carry the values. A dredge of 
3,000 yards daily capacity is under construction by the Idaho Placer Mining Company. 


MONTANA. 
By ALEXANDER N. WINCHELL. 
PRODUCTION. 


The reports received by the United States Geological Survey from the producers 
show that the gold production of Montana during 1905 was 231,913.75 ounces, valued 
at 54,794,083, and the silver, 15,231,300 ounces, valued at $7,991,705. The State pro- 
duced 304,725,926 pounds of copper, valued at $47,536,870, and 6,264,998 pounds of 
lead, valued at $294,455. For the first time Montana also produced zinc on a con:- 
mercial basis, the ontput during the year amounting to 1,560,000 pounds, valued at 
$92,040, 

The production of metals during 1905 in Montana may be compared with that of 
the preceding year as follows; 
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Production of gold, silver, and associated metals in Montana in 1904 and 1905. 


. Increase (+) or 
1904. 1905. decrease (—). 
Quantity. Value. Quantity. Value. Quantity. Value. 
Guld..... fine ounces.. 206, 419. 45, $4, 267, 062 231,913.75, $4, 794, 083 +25, 494.301 +8527, 021 
SHYef A do....¡ 12,817, 285 57,384,119 13, 231, 300 7,991,705)  --414,015 +657, 559 
Copper ...... pounds.. 290, 681, 572 37, 274, 097,304, 723, 526 47, 536, 870| +14, 041,954 |+10, 262, 773 
Lead ........... do. ` 2, 299, 291 99,076| 6, 264, 998 294, 455) +3, 965, 707 +195, 379 
PANG ira dssdo scs pulsu 1, 560, 000 | 92, 010; 4-1, 560, 000 +92, 040 


Total A iaeaea 48, 974,381).........o.o.... | 60, 709, 153|. ....0 000000000 +11, 734, 772 

Mining conditions in the State as a whole were satisfactory during 1905, and all 
the metals show increases in production as compared with 1904. The increase of 
gold amounted to 25,494.30 fine ounces, valued at $527,021, or 12 per cent. The 
increase of silver amounted to 414,015 fine ounces, or only 3 per cent; but on account 
of a higher average price for silver the value increased $657,559, or 9 per cent. The 
production of copper was greater than ever before in the history of the State, and for 
this reason, as well as on account of the high price of copper and silver, the total 
commercial value of the entire metallic product for the year was considerably greater 
than that recorded in any previous year.4 

Considering the production more in detail, the various counties of the State con- 
tributed to the total output of metals won during the year in the varying quantities 
shown in the following table. In this table, and in others which follow, Chouteau, 
Meagher, and Ravalli counties are put in one group and Deer Lodge and Flathead 
counties in another group to avoid disclosing the output of individual companies. 


Production of gold, silver, copper, lead, and zinc in Montana in 1905, by counties. 


Gold. 
Se — ——— — Silver. 
County. Placer. Deep mines. 
! Quantity. Value. Quantity. Value. Quantity. Value. 
| Fine ounces. | Fine ounces.) . Fine ounces. 
Beaverhead............ | 35.31 ! $730 78.00 $1,613 48, 145 $29, 079 
Broadwater............ 238. 15 4, 923 5,547. 44 114,676 58,627 35, 411 
Cascade... ol eee eee. ERRARE yee cee 183. 18 3, 787 415, 708 251, 088 
Chouteau, Meagher, | 
and Ravalli.......... 194. 68 4, 024 7,539. 07 155, 846 5, 962 3, 600 
Deer Lodge and Flat- i| 
Bea oe era uae | 682. 04 14, 099 8, 739. 94 180, 670 37,759. 22, 807 
EO sala sesso tile elo eL cu od 60,719.80 | 1,255,190 3. 369 2,035 
Granite ooo | 135, 40 | 2,799 7,217.95 + 149,208 718,271 433, 836 
Jefférentk ous errs 289. 59 5, 986 8, 475. 86 175,212 434, 138 262,219 
Lewis and Clark ....... 574. 39 11,874 26, 929. 75 556, 687 153, 590 92, 768 
Madison ..0...0---.006. 13, 122.13 271, 258 22, 065. 62 456, 137 137, 840 | 83, 255 
Missoula ooo 0 eee 2, 067. 26 42,734 141.50 2, 925 5, 023 3, 035 
PATE. IQ tic 278. 83 5, 764 2,170.07 44, 859 | 840 507 
A 1,471.97 | 30,429 1,764. 62 36, 478 | 21, 012 12, 692 
Silver Bow... esses 110. 32 2,281 | 61,140.88 | 1,269,891 ^ 11,191,016 | 6,759,373 
A 19,200.07 396,901 | 212,713.68 | 4,397,182 | 13,231,300 | 7,991,705 


aIn regard to the lead production it should be stated that it has proved impossible to obtain com- 
plete data from the mines, The total returns from the mines for 1905 amount to 4,373,998 pounds of 
mad. [tis known from smelter returns that 6,264,998 pounds were actually produced, and this quan- 
tiy has been distributed in proper proportion among the counties. The returns from a complete 
mine sist are thus 1,591,000 pounds less than the actual output as reported by the smelters,—Note by 
W. Lindgren. 
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Production of gold, silver, copper, lead, and zinc in Montana in 1905, etc. —Cont'd. 


| Copper. | Lead. | Zine. uud 
County. M STU FC EE . ma xs : id "nlue. 

| Quantity. Value. Quantity. | Value. Quantity. | Value. Ma 

| Pounds. | Pounds. | E | Pounds. | 
Beaverhead ........... 109,009 ' $17,000 ' 177,000 — $8,947 OL. tee esee 256, 774 
Broadwater ........... ^ 49,647 7,745 | 656,006 — 30,861 ...........]......-- | 193, 616 
COSCON voci po A ENE oases a aars 747,086 | 35,141 pem 290,016 
Choutean, Meagher, | | i 

and VAN Sy cece sci As QUT MOM n A redu ias ' 163, 470 
Deer Lodge and Flat- | | 
head ............... O aUud deaf 1,462,881 | 68,756 l..occcccncccolocccncoooo, 286, 3:32 

Fergus .............-.- PEE: eM ' 10,000 FOr AA FE: | 1,257, 695 
Granite................ 6, 144 959 | 38,687 AP none essct 588, 620 
Jefferson ..............! 174, 073 27,155 ! 1,081, 817 50, 846 A A 521,418 
Lewis and Clark...... | 5, 705 RYO, 205,283} — 9,648 ON 671.867 
Madison............... | 25, 437 3,004 , 466, 828 21:9 T oues eue EMT EE 836, 559 
Missoula............... | 45, 056 7,034 | 31.516 ACID Ro M nct ees 57,209 
PATE die hus | RT MOS SONT Co A Pore nee Meera dE 51,130 
Powell ................ ' 532 83 | 245,488 | 11,535 |...........].......... 91,217 
Silver Bow ............ 301, 307,893 47,472,031 | 1, 140, 666 53,6111 1,560,000 | 892.040 55,613, 230 


Total. casio cc 590010 6,261,998 | 294,455 | 1,560,000 | 92,040 | 60, 709, 153 


On account of a steady increase in the output of auriferous copper ores and other 
gold ores in Silver Bow County and a slight decrease in the gold production of Fergus 
County, the former county this year takes first rank in the production of gold. 
These two counties together produce more than half of the gold output of the State. 
Silver Bow County easily leads in the production of silver and copper, its output 
amounting to 84.6 per cent of the total silver and to 99.9 per cent of the total copper. 
Granite County still holds second rank in the production of silver, in spite of a nota- 
ble decrease in its output. Beaverhead County yields second place as a copper pro- 
ducer to Jefferson County, which shows a very large percentage of increase in its 
copper record. Flathead County leads in the production of lead, with Silver Bow 
County second, and Jefferson County a close third. Zinc is produced only in Silver 
Bow County. 

Some of these changes are shown in the following table, which gives the increases 
and decreases in the production of metals in the various counties during the year 
compared with 1904. > 


Increase (=) and decrease (—) in production of metals in Montana in 1905. compared 
with 1904. 


| Gold. | Silver. Copper. 
County. E af a ——- = eer e gs See as o 
7 , Quantity. Value. | Quantity. | value. Quantity. Vulue. 
| 
| Fine ounces, | Fincounces. Pounda. 

Beuverhead.......... . 338. 61 - $7,000 | — 11,725 — $5,179 | -- 434, 117 — 52, 640 
Brondwnter.......... © 8,992. 09 + 80, 682 | + 16,396 + 11,214 | + 49, 647 + 1,145 
CASCO c coser vus ^o 176.93, + 3,08: «211,134 | 134,029 l..ociocconinns]orononan ue : 
Chontean, Meagher, | 

and Kavalli........ + 1,739.90 + 35,967 — 2,211 — 1,076 , — 75, 000 -— 9,617 
Deer Lodgeand Flat- | | 

heud AAA + 996.13 -- 20,592 + 14,34 dw AA II 
Fort : 448. 70 — 9,273: EO LEWS NOU er 
Granite 0.) 4 3,0025 | 62,478) 525,025 © 306, 200 2 6,144 | + 959 


Jelferson. cc... .ccee. | + 1,503.05 + 82,311 | — 103,047 — 4 72,7805 , + 162,972 | + BA, TB 
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Increase (+) and decrease ( —) in production of metals in Montana in 1905 compared 
with 1904—Continued. 


| Gold. | Silver. | Copper. 
County. disc P EMI DECEM i cee ee ae E ax apo 7 A wm 
Quantity. | Value. Quantity. Value. | Quantity. Value. 
Levis and Clark ..... — 1.993.61 | —$39,970  — 23,89 | — $8,799 — 1,362] — $16 
Madison ........-..-- + 3,802.55 | + 78,606 + 12,351 | + 11,449; + 14137 | + 2,519 
Misula ............. + 3944.26 | + 7,116 + 4,978| + 8,010] + 45,086 | + 7,034 
PEE voiced. — 624,10 | — 12,901 e. 129493: See A E 
Powell .............-- — 985.51 | — 20,371 + 4,344 | + 3,155] — 468 | — 45 
Silver Bow ........... | 414,276.80 | +295, 129 +660, 434 | +733,669 | +14,274,914 | +10, 281,102 
Totaàl........... | +25,494.30 | +527,021  +3414,015 | +657,559 | +14,041,954 | +10, 262, 773 
! 
Lead. Zinc. 
County. n "cuc AUREAM rus MESSER —, Total value. 
: Quantity. | Value. Quantity. Value. 
Pounds. | | Pounds 
Beaverhead ........................ + 70,519) + No Mu rm — $61,086 
Broadwater .......-.2cecceeseeeeeee + 360,857 | + 18,118 |.........ccecelececeeeceeee + 117,789 
Cascade ......lluueeeeeseee eene + 29378] + 4,189 .......... A + 141,876 
Chouteau, Meagher, and Ravalli ..|...........---locceeececce-|occceceececccclececeecccces + 25,274 
Deer Lodge and Flathead.......... + 915,012 | + 45,148 A A se teceee + 75, 480 
¡A aaae nre taa + 10,000: + 470 .............. | EE — 7,607 
Cl etuer reus + 38:687 AA adsoccd zt eke — 240,948 
A ee vede + 680, 302 | + 338,545 AA | Joy deu is + 164,353 
Lewis and Clark.................... + 169,595 | + 8,110 |.............. PECORA — 40,669 
MAIS. ee Sees ana hats ! 4- 980,947 | + 18,981 |... mto + 106,605 
MSIE ia MET AE ABI Rng (Re + 18,641 
AN NONI ONUS A AN EHE" — 14,301 
a AA ERAS ts. + 285,228 | + 11,295 1...... eer rrr en — 6, 036 
Silver Bow ... ...........-eesseees. +1, 140,666 | + 53,611 | +1,560,000 | --$92,040 | +11, 455, 551 
Total .....--scececececcscaece | +3, 965, 707 | +195, 379 | +1, 560, 000 | + 92,040 | +11, 734,772 


It will be scen by this table that increase in metallic production is quite general in 
all partsof theState. Beaverhead and Lewis and Clark counties show increases only 
in lead production; Park County shows no increase; Granite County has a large 
decrease in silver, but an increased production of gold, copper, and lead; Powell 
County shows a decrease in gold and copper, but in silver and lead an increase is 
reported. The copper product of Meagher County has decreased, and also the silver 
product from the group including that county, but the gold showsa distinct increase. 
Fergus County has a small decrease in gold output, but an increase in silver and 
lead. Broadwater, Cascade, Deerlodge, Flathead, Jefferson, Madison, Missoula, 
and Silverbow counties report increased production of all their metals. 

The number of producing deep mines has also increased notably in practically all 
parts of the State. The same is true of the total tonnage of ore sold or treated from 
the various counties. On the other hand, the changes in the average total value per 
ton and in the average value per ton in gold and silver commonly prove to be 
decreases, although the totals for the State show small increases on account of the 
increases in Silverbow County. These facts are shown in the table which follows. 
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Tonnage of ore sold. or treated, number of mines producing, and tenor of ores in Montana 
in 1904 and 1905, by counties. 


| Average value 


Total tons of ore sold | Mines produc- | Average value per ton in gold 


or treated. ing. | per ton, aud aver. 
County. 
Increase 
1905. (+) or de- | 1904. | 1905. | 1904. | 1905. | 1904. ' 1905. 
crease ( — ). 
Short tons. | Short tons. | | 

A oos PEA 1,320 | — 11,250 4 5. $9.15 | $42.46 | $3.24 | $23.25 
Broad WAVE: ciccccsescasctes 10,516 + 9,166 8 19 | 45.63 | 17.94 | 36.19 14. 27 
AA ptor quib M gi n 11,951 | + 9,680 4 6| 65.93 | 24.27 | 51.60 21.33 
Chouteau, Meagher, and 

RAVAL pois oa addis yo) 45, 600 4- 19,036 3 2 4.52 3. 50 4. 16 3. 50 
Deerlodge and Flathead .... 31,400 | — 3,282 4 3 5. 47 8. 67 4.79 | 6. 48 
o AA AA 224,273 | — 69 5 5| 5.04 5.61 5.64 5, 61 
o Loo dox teruedevr és disd 28,156 | — 5,543 10 19 |, 24.11 | 20.81 | 24.11 20.71 
JONOON ios E ia m e ek 34, 434 + 57 15 39 | 10.34 | 14.97 9.80 12.70 
Lewis and Clark ............ 151, 655 + 24, 825 9 24 5.51 4.35 b. 49 4.28 
Madli ideas 49, 204 + 11,002 28 55 11.81 11.46 | 11.56 | 10.94 
MIBOUIS cria 660 | + 660 0 &. err er RE: GOD: dia 8. 95 
POR E TEF ETES 4,021 | + 1,539 2 3| 25.78 | 11.28| 25.78 11.28 
Powell. A 7,647 | + 4,528 8 10 | 25.55 | 7.94| 25.42 6. 42 
o cie e eere nnt .4,419,300 | +316, 696 37 60 | 10.77 | 12.59 | 1.71 | 18 


DLE o cec oua v | 5,020,137 | +377,045 | — 137 | 254| 10.46 12.01 | 2.41 | 2.47 
| | 


The tonnage of ore, with its value, the quantity of concentrates produced and the 
value thereof, together with the quantity of old tailings treated and their value, are 
shown in the following table. The largest quantity of old tailings was treated in 
Lewis and Clark County, while the ores of Silver Bow County served to produce by 
far the greatest quantity of concentrates. 


Tonnage and value of ore, concentrates, and old tailings in Montana in 1905, by counties. 
[Short tons.] 


Total ore. Concentrates produced. — t 

County. Pr : Ga p 

Quantity. | Value. | Quantity. | Value. (|Quantity.| Value. 
Bos varbead. ..occvccacu ens ases 1,320 $56, 042 7 EMO usina os 
Brodd Water Lee sas A ERA 4054 10,516 188, 670 297 AI ETE EE 
A To (PEIEE ads A 11,951 ZI UI AAA AAA ounn A PE AA 
Chouteau, Meagher, and Ravalli. 45, 600 IN AD AN AA, IA ilu S ada See 
Deer Lodge and Flathead ....... 31, 400 272, 198 1, 685 E AA APA 
dor. AAA PA 224,273 | 1,257,695 1 2 ODS AAA AE 
DEDO rr Ara 28, 156 OOD, DLS: AAA eloxauiuesesuces 1,291 $s, 291 
A 34, 434 515, 399 1,939 | 45,455 640 8,341 
Lewis and Clark................. 151,655 | 659, 942 427 | 21,647 | 82,659 | 162,754 

A duoi said. 49, 204 564, 102 | 2, 882 ' 142, 641 235 2,7 
JOIN siae xx aveo ns 660 AA APS A A 
AAA | 4, 021 A O pressa: riire 
POWOll.2ices esse ox o wipe WA Sie x 7,647 60, 693 701 AG hi lt a esce ees + 
BILGE? CAMA 4, 419,300 | 55,640,936 | 1,223,632 | 5,301,042 11,590 | 45, 937 

TOM e d vaa oe 5, 020, 137 | 60, 310, 698 | 1, 231, 571 | 5,576, 221 | 96, 715 228,113 © 


I 


a ————— 


There were 332 mines of all classes that reported a production during 1905; of 
these 78 were placer mines, including 5 dredging placers and 1 drift placer. Of the 
254 deep mines gold was the chief product of 127, silver of 68, copper of 48, and lead 
of 11. The distribution of these mines, by counties, is shown in the following table: 


Digitized by Google 
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Vumber of mines classified by chief product in Montana in 1905, by counties. 


| | 


Non- | Gold placer mines. | Deep mines. Mines 
county dücing. Hy- E p E ron | sit. ! Co c “ing 
i ae araulie, Drift. predze. Total. Gold. Vor | per, Lead.| Total. prod- 
| a 
Beaverhead.......... 16 ` D NAM | TEM 1. 2) 3L Xo | 5 6 
Broadwater.......... 11 ` N EA 4: 13} 3) 1' 2! 19 23 
Cascade ............-. T M AMNES caribes. id as | 6 6 
Chouteau. Meagher, | .! | | 
and Ravalli........ | 12 LM MEE Minds | 3 2. | DR 2 | h 
Deer Lodge and Flat- | | i 
¡E E 19 2 MEER Bx ADT cese tees 1 3 8 
Fergus ............... | A e eR | A | 5 5 
Granite .............. 21 ral MM RP REM Zu d de. p hk, 19 26 
Jefferson ............. 47 3... 1! 4' mp| 21 | 3 3! 39 43 
Lewis and Clark ..... 18 2 Wiens nd oars 211 19 "S M E “24 45 
Madison ............. 23 10 l...a.. 1 11, 49 NE 3 55 66 
Missouli.............. | 16 Bus reote 8 1 a quen 4 12 
Park ...............-- i 6 1 1 1 3$. Bl OE 3 6 
Powell ............-.. 10 CH CM: ! 2 10 9 |...... EU 1 10 20 
Silver Bow........... 21 Discs KS ane 20; 40 ...... 60 61 
Total........... 198 72 1 5 78 1271 68 48 n: 2 332 


The gold won during the year was obtained from various sources, as shown in the 
following table. Nearly two-thirds of the gold was obtained from siliceous ores, more 
than 20 per cent from copper ores, and nearly 10 per cent from placer mines. Madison 
County is the source of two-thirds of the placer gold. Fergus County leads in the 
production of gold from siliceous ores, with Lewis and Clark County second and 
Madison County third. The gold from copper ores is of course nearly all from Silver 
Bow County, which also produced some gold from a complex ore containing gold, 
silver, lead, zinc, and copper. 

Compared with the production of 1904 the placer gold shows a slight decrease, 
while the gold obtained from lead ores increased by more than 100 per cent. [n 
the other classes the gold shows a normal increase. 


Source of gold product in Montana by kinds of ore in 1905, by counties. 
[Fine ounces.] 


Deep mines. 


| 
Sonn Placem. . Silioeous | Copper Lend ores. leadzine| ‘Total, | Tt: 
dii | j | | ores. : 

Beaverbead ....... P — 3531. 72. €0 | 6:00. renis seus bonos 78.00 | 113.31 
Broadwater ....... | 288.15 | 4,608.49 |............ | 938.95 .........- 5,547. 44 5, 755, 59 
Cascade .........-. ss 161.18 |. eese 22.00 ..canceees 183. 15 183. 18 
Chouteau, Mea- | | 

gher, and Ravalli. 194. 68 Tr 039. OT | da duele aca EE OR AR DRE S SG 7,539.07 7,133. 15 
Deer Lodge and | | | 

Flathead......... 682.04 | 8,202.00 ............ NN 8,739. H 9, 421. 98 
Fergus ..........-- E 60,719.80 |. 00... Lese esses TURN | 90,719.80 | 60,719. 80 
Granite............ 135.40 | 7,197.73 E 20.00" 2:6 ect 7,217.90 , 7,353.35 
Jefferson .......... | 289.59 | 7,723.36 6. 00 745. 30 1.90 — 8,475.86 8, 765. 45 
Lewis and Clark.. 574.39 | 26,759.72 120.93 | 49.10 2o aces | 26,929.75 | 27,504.14 
Madison ..........- | 13,122.13 | 21,158. 49 19.35 BNT.7À ..lllee- 2. 2,005.62 35, 187.75 
Missoula........... 2, 067. 26 100. 00 41.50 ............ p | 141. 50 2, 208. 76 
a oaisss sotsi 278.83 | 2,170.07 |............ MT DIEN ^ 2,170.07 2, 445, 90 
Powell .......... J|. 1,471.97 66. 59 | NP 1,098.08 .2.....00- 1, 704. 62 3, 256. 59 
Silver Bow ........ 110. 32 | 8,314.44 | 52,687.44... issus (039.00 61,140.85 — 61,251. 20 


Total ........ 19,200.07 | 154,792.94 . 52,881.44 | 4,899.10 140.20 212,713.68 | 231, 913. 75 
| 


Increase (+), de- | 
creuse (—)....-..| —1, 366.38 |--15,510.94 | +8,441.14 | 42,768.40 | +140.20 26, 8CU. G8 | +25, 494. 30 
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The source of the silver won during the year in Montana by kinds of ore is shown 
in the following table. About 80 per cent was derived as a by-product in the treat- 
ment of copper ores, nearly 6 per cent came from lead ores, and a little less than 14 
per cent came from gold-silver siliceous ores. A small quantity was derived from a 
complex ore containing gold, silver, copper, lead, and zinc. Granite County was 
the chief producer of silver from siliceous ores, with Silverbow County second. 
The latter county produced nearly all the silver from copper ores. Cascade County 
leads in the production of silver from lead ores, with Jefferson County second. 

Compared with 1904 the silver from siliceous ores shoyy a marked decrease, due to 
the decrease in Granite County. The silver from lead ores shows an increase of 
more than 70 per cent, due chiefly to the increase in Cascade and Jefferson counties. 


Source of silver product in Montana by kinds of ore in 1905, by counties. 


[Fine ounces.] 


Deep mines. | 


County. Placers. Siliceous | Copper Lead ns Lec cs Total. 
| ores. 
—————————— | a ———— 2 ee | | ———_— ———— SOOO 
Beaverhead ........... 4 7,200 $100] Ms | 48, 141 | 48, 145 
Broadwater ........... 38 A NLIS POPOTE | 58, 589 | 58, 627 
oT e Y. A EES MAI BUB APA | 415,708 | 415, 708 
Chouteau,  Meagher, | | | 
and Ravalli ........ P 23 BUND conces roni APA | 5, 939 | 5, 962 
Deerlodge and Flat- | | | | 
HONG. cc sicssccsceeca' 58 6 r ri ' T 1m 37,701 | 37, 759 
POUR oer EAEE ovem T EN AAA die sevens A | 3,369 | 3, 369 
co. v MERIDIA RUN 14 705,436 | ELI ARO ) «s | 718,257 718, 271 
o APO 55 180, 244 2,544 | 250,339 | 956 | 434,083 434, 138 
Lewis and Clark....... 85 147, 215 828 EU Loss | — 153,505 | 153, 590 
A ostio 1, 985 111,047 e| E o TII IS uuu 135, 855 137, 840 
MIE iori os Leu: 90 1, 438 LAN AA Aie 4, 933 5, 023 
POEM istics erra TE | 42 A NEN F NEA | 798 | 840 
PON PRA 157 7 E a ee lO LL oss | 20,855 21,012 
Silverbow ............. 22 569,714 | 10,614,680 |.......... 6.600 | 11,190,994 | 11,191,016 
"Toll 2i etus | 2,573 | 1,797,722 | 10,624,594 | 798,855 , 7,556 , 13,228,727 | 13,231,300 
Increase (+) or de- | | 
Grease a A _ +2,246 | 318,681 | +38, 475 | +334, 419 | +7,556 | +411, 769 | +414, 015 


The following statements give the rank of the most important counties of the State 
in the production of gold and silver in 1905: Silverbow, Fergus, Madison, and Powell 
are the leading counties of the various classes of gold production, and Silverbow, 
Granite, Cascade, and Madison lead in the production of silver from various sources. 
Placer gold: Madison, Missoula, Powell. Gold from siliceous ores: Fergus, Lewis 
and Clark, Madison, Silverbow. Gold from copper ores: Silverbow, Lewis and 
Clark, Missoula, Madison. Gold from lead ores: Powell, Broadwater, Madison, 
Jefferson. 

Silver from siliceous ores: Granite, Silverbow, Jefferson, Lewis and Clark, Madi- 
son. Silver from copper ores: Silverbow, Missoula, Jefferson. Silver from lead 
ores: Cascade, Jefferson, Beaverhead. 

The chief cause of the increased output of metals during 1905 was the high price 
obtainable for them during the whole year. As the prices are maintaining their 
range, the prospect for an increased production in 1906 is excellent. In fact, several 
companies organized in 1905 are already producing. The greatest activity naturally 
centers in Butte, the chief mining district of the State, but it is also notable in Jef- 
ferson, Beaverhead, Broadwater, Madison, and other counties. 
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REVIEW BY INDIVIDUAL COUNTIES. 
. BEAVERHEAD COUNTY. 


There was not much activity in mining in Beaverhead County during 1905, though 
the county has been an important producer of metals for years, first as a placer field 
and then as a silver-lead district, with subordinate gold and copper. During 1905 
the placers were nearly all idle, and the property of the Hecla Company, which has 
produced continuously for twenty years, was only worked in a small way by lessees. 
Development work was carried on by the Washoe Copper Company at the Indian 
Queen mine, and some high-grade copper ore was sent to the smelter. A 10-stamp 
mill was built at the Ajax mine, near Wisdom. At the Polaris mine preparations 
are made to install a 100-ton smelter. 


BROADWATER COUNTY. 


The production of Broadwater County shows a large increase in all the metals in 
1905. The chief districts in the county are Beaver Creek near Winston, and Cedar 
Plains near Radersburg. There is considerable activity also in the Park district 
near Hassel. 


Metallic production of Broadwater County, Mont., in 1904 and 1905. 


Gold. | Silver. Copper. | Lead. | 


Year. ee e — l- -——- 2 Total 
Quantity. Value. Quantity. Value. Quantity.) Value. quantity. Value, Value. 
| Fine oz. Fine oz. ^ | Pounds, | | Pounds. 

194. reote ires 1, 882. 60 | $35,917 42,231 $24,167 1.-.. ie rrt 295,749 812,743 | 875, 827 


E clos SE REESE 5, 785. 59 | 119,599 58, 627 | 35,411 49,647 ' 87,745 656,606 | 30, 861 | 193, 616 


Bearer Creek district. —At the East Pacific mine near Winston, the ore which carries 
values in gold, silver, and lead, is treated by concentration and plate amalgamation. 
The Custer mine in the same district is producing gold-silver ore. The shaft at the 
cloge of the year was being sunk to fhe sixth level. 

Cedar Plains district. —The Black Friday mine in the Cedar Plains district produced 
considerable gold-silver ore during the year, but was later closed down. The 
Blacker mine in the same district was operated with good results. The Eclipse-Argo 
Mining Company treated its copper ore in a 50-ton concentrator on the property. 

Park district. —À cyanide plant was built during the year to treat the ores of the 
Park-New Era group near Hassel. 

Backer «district. —Placer mining is still in progress in the Backer district near 
Diamond City, where some deep mines are also productive. 


CASCADE COUNTY. 


Montana district. —The value of the metals won in Cascade County during 1905 was 
nearly double the value of the output during 1904. The mining in the county is 
almost wholly confined to the Montana district at Neihart, in which the increased 
activity was due to the development of the Hartley and Alice and other properties. 
The American Smelting and Refining Company bought the dump at the Florence 
mine and shipped a large tonnage from it during the year. The lead-silver ores of 
the district are sent to the East Helena smelter for treatment. The mines are oper- 
ated chiefly through tunnels, but the Florence and the Hartley have winzes 400 and 
200 feet deep, respectively. 


N 
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Metallic production af Cascade County, Mont., in 1904 and 1905. 


Gold. | silver. Lead. 
vas "Wu Ew ou mt 
Quantity. Value. Quantity. Value. Quantity. Value. j ' 
| neo er 
| Fine oz. Fine oz. | Pounds. | | 
TE RN REIN E RE EE | — 625, $129] 204,574 | $117,059 ' 718,308 930,952 | 8148,140 
TU0D eis BO rex OE A | 183.18 | 3,787 315,708 | 251,088 | 747,086 | 35, 141 290, 016 


— cim * J SS AR E =- —M— — ——— ——————- 


CHOUTEAU COUNTY. 


Little Rockies district. —The Little Rockies district, about 50 miles south of the Great 
Northern Railway, has very recently brought Chouteau County into prominence as 
a gold producer. The ore is similar in its character and mode of occurrence to that 
of Fergus County—that is, it is a cvanide gold ore in the midst of sedimentary lime- 
stones penetrated by igneous rocks often in the form of laccoliths. One company 
was producing in 1904; two companies, the Alder Gulch and the Ruby Gulch, were 
producing during 1905, and it is expected that others will soon enter the producing 
class, The Ruby Gulch Mining Company has a cyanide plant of 120 tons capacity, 
built in 1904; the Alder Gulch Mining Company has a similar plant, said to have 
a capacity of 160 tons. 

DEERLODGE COUNTY. 


(¡eorgetown district. — The Georgetown district near Cable is easily the most 
important mining region in Deerlodge County. The ore of the Gold Coin mine is 
treated without concentration in a 30-stamp mill by plate amalgamation. Consid- 
erable gold ore from the Southern Cross mine was sent to the Washoe smelter at 
Anaconda, where it was used for fluxing and for furnace lining. A cyanide plant 
ix now in process of construction on this property. At the Cable mine underground 
development work was carried on during the year. Mr. W.R. Allen has a hydraulic 
elevator in operation on his placer ground along French Gulch in the Heber 
distriet. 

FERGUS COUNTY. 


The value of the metallic production of Fergus County for 1905 shows a decrease 
of about $10,000, but the general condition of the industry remains satisfactory and 
development work during the year has given good resulta. 


Metallic production of Fergus County, Mont., in 1904 and 1905. 


| Gold. Silver. | Lead. 


Wear. Ld Ne TED CONSU EN. NND ERE Total 
Quantity. Value. Quantity. Value. Quantity. Value. value. 
2 i Fs =, = ES i " I b ui m M7 
Fine oza. Fine 028. | | Pounds. | 
TN oes Bae OE PEE 61, 168. 50 | 81, 264, 463 1, ^19 S39- | esos ss OE $1, 265, 302 
D ORNA A | 60,719.50 | 1,255, 190 | 3,369 | 2,035 | 10,000 $1701 1,257,695 


North Moceasm district. —The most important district in the county is in the North 
Moccasin Mountains near Kendall. Here the Barnes King Mining Company has a 
220-ton cyanide plant; before being cyanided the ore is crushed dry and sized to 
one-fourth inch. The property is developed by a shaft 250 feet deep and a 500-foot 
tunnel. Some ore has been obtained by working open cuts. The cvanide mill has 
a erushing capacity of 500 tons and a treatment capacity of 300 tons perday. The 
mine is opened by means of a vertical shaft 600 feet deep and an 800-foot tunnel. 

Warm Spring district. —In the Warm Spring district, near Gilt Edge, the Gold Reef 
Mining Company has a 370-ton cyanide plant using the dry crushing system. The 
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mine Is opened by well-timbered tunnels aggregating 0,000 feet and a winze 200 feet 
deep. The Chicago Montana Mining Company operated for the first part of the vear 
only, The Maginnis mine is in the same mining district, but is located near Maiden. 
It has a 10-stamp mill, a Huntington mill with plate amalgamation, and a evanide 
mill to treat the pulp. It is opened by about 2,000 feet of tunnels and a winze 200 
feet deep. 


FLATHEAD COUNTY. 


Libby district, —At present the Libby district is the only productive mining district 
in Flathead County. The Rustler Mining and Milling Company is operating the 
Snowshoe mine. It has a 250-ton concentrator and sends the concentrates to the 
smelter at Everett, Wash. The mine is opened by a vertical shaft 450 feet deep and 
about 6,000 feet of tunnels. Several placer mines in the same district were operated 
during the year by the ordinary hydraulic methods. 


GRANITE COUNTY. 


The decrease in the silver production of (Granite County is due to the closing down 
of the Granite and Bimetallie mines and mill August 1, 1905. Since that time lessees 
have worked in the mines. The production of gold in the county is increasing rap- 
illy, and development work is being prosecuted vigorously in some parts of the 
county. Placer mining is still in progress along Flint Creek, but the output is 
leereasing. On the other hand, gold quartz mining, especially near Garnet, shows a 
substantial increase in output. 


Metallic production of Granite County, Mont., in 1904 and 1905, 


AAA eee ee — — ———-——-— == = —— 


Gold. Silver. | Copper. | Lead. 
Year. Sea fei st a En Total 
| Quantity. | Value. | Quantity. | Value. Quantity. Value, Quantity. Value, value, 
mer CR ie a E c. vae ih vues 
Fine NUNC. Fine ounces, Pounds, Pounds, 
WH. 4,331.10 | $89,532 | 1,293,296 | $740,036... LLL. I ellis IN ^ $529,568 
DT RAM 7,353.35 | 152,007 718,271 | 433,536 | 6, 144 | $959 | 38,687 $1,818. 580,620 


First Chance district. —Dr. Peter S. Mussigbrod has been developing and operating 
mines in this district, near Garnet, for several vears. In 1905 he operated, chictly 
through lessees, the Lead King, the Crescent, the Red Cloud, the Fourth of July, 
the Robert Emmett, the Free Coinage, and the San Jose. The mines are developed 
mainly by means of tunnels. Mr. S. I. Ritchie owns the Nancy Hanks, from which 
sime high grade gold ore was shipped to East Helena. 


Metallir production of the First Chance district, Granite County, Mont., in 1904 and 1905, 


[Fine ounces. ] 


i Gold. Silver. | M 
Year mE c a PI - E NA Total 
Quantity. | Value. Quantity. — Value. | value. 
UU T TER | 1,982,35 — 810,979 9700 — $1,515. $42,524 
¡E SA 6,133.95 = 126,800 | 7,052 4,259 131,059 


Flint Creek district. —The mines of the Granite Bimetallie Consolidated Mining 
Company are opened by vertical shafts to a depth of 1,700 feet. The company has 
à 100-ton stamp mill at. Philipsburg, to which the ore is conveyed by means of an 
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aerial tramway. Some old tailings were treated as well as crude ore. The Good- 
hope mine at Philipsburg is now owned by the same parties. It is opened by means 
of a 3,000-foot adit tunnel. This property is equipped with a 10-stamp wet crushing 
mill, using pan amalgamation. The Hobo mine is developed by a 3,000-foot tunnel. 
The Sweet Home mine, less than 2 miles from Philipsburg, has a 5-stamp, wet 
crushing, silver mill, with pan amalgamation. 

Red Lion district.—The Milwaukee Gold Extraction Company is operating the 
Hannah mine in the Red Lion district. The company has a 100-ton Chilian mill, 
with a cyanide plant. 

South Boulder district.—At the Gold Reef mine, in the South Boulder district, there 
is a 40-stamp mill using plate amalgamation. The mine is opened by about 2,000 
feet of tunnels. 


JEFFERSON COUNTY. 


Jefferson County had a prosperous year in 1905 in the mining industry. The out- 
put of all the metals shows a good increase, the smallest increase being in the gold 
product. There are several mining districts in the county, the most important at 
present being the Cataract, the Lump Gulch, the Elkhorn, and the Colorado. 


* 


Metallic production of Jefferson County, Mont., in 1904 and 1905. 


— l Gold. ] NOR: o . CORDES: : Lead. lends Total 
Quonnty. Value. Quantity. Value. ¡Quantity. Value, Quantity. tity. | Value. Value. in EU 
Fine oz. o Fino. Pounds. Pounds. | EN 
1904..... 7,202.40 | 148, 587. | 331,091 | S189, 454 11,100 $1,423. 401,515 | 817,301 | 57,065 
1905..... 8,765.45 , 181,198 | 434,138 | 262.219 | 174,073 27,155 1,081,817 50, 846 oes ped 418 


E 


Cataract district. —The Bullion mine was worked by the Cataract Copper mus 
Company, which installed a 150-ton concentrator at the mine; it was completed only 
in time to operate about two months of the year. The company also has a 200-ton 
smelter. The Basin Gold and Copper Mining Company operated the Hope and the 
Jib mines, sending the gold-silver ore to the East Helena smelter. The Gray Eagle 
mine was worked under a lease. The mine is opened by three tunnels, aggregating 
3,400 feet in length. Shaft sinking was in progress at the close of the year at the 
Eva May mine; the shaft was sunk from the 650-foot level to the 850-foot level dur- 
ing the year. Other properties operated include the Custer, Hiawatha, Minneapolis, 
Hattie Ferguson, High Ore, Garfield, and Apollo mines. 


Metallic production of the Cataract district, Jefferson County, Mont., in 1904 and 1905. 


Gold. Silver. | Copper. Lead. 
Year NOS be ads NN ee = T | m Total 
Quantity. | Value. | Quantity. ' Value. Quantity. | Valne. Quantity. | Value. value. 
Fineounecs. Fine ounces, Pounds, Pounds. | 
1904....... 977.00 $20,196 l4c, 444 883,797 rra tebe eos 150,000 | 86,464 — $110, 457 


1905 1, 408, 47 29, 116 131,965 ' 79,707 | — 132,073 $20, 603 | 173,529 , 8,156 137,582 

Colorado district.—In the Colorado district, near Wickes, the Helena and Living- 
ston Smelting and Reduction Company worked the Alta, Comet, and Gregory mines, 
sending the ore from all three, carrying values in silver, lead, and gold, to the East 
Helena smelter. The Minnesota mine was worked during part of the year. Coyle 
& Turner shipped tailings from the chlorination plant of the Minah mine to the 
smelter. Among other producing mines were the Reliance, Bell, Boston, and State. 
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Metallic production of the Colorado district, Jefferson County, Mont., in 1904 and 1905, 


| d ; | : 
Gold. ilver. i Copper. | Lead. 
Year js - | : ji: A p e Total 
i i - 
Quantity. ! Value. Quantity. | Value. | Quantity. Value.) Quantity. Value. value. 
— - |. OS! | = eem NOTAS = 
Fine ounces.’ Fine ounces, | Pounds. | Pounds. 
E 341. 00 27,019 21,198 $12,130 ! 11.100 | S1, 123 66,930 | 82, 881 $23, 486 
ST 777.11 | 16,064 66,368 ' 40,086 ' 23,380 3,047 | — 409,672 | 19,255 | — 79,052 
1 


Elkhorn district.—A large tonnage of gold ore was shipped from the Gould and 
Currie mines to the East Helena smelter, where it was used for fluxing purposes. 
Some shipments were made from the Union and Scioto mines. Other producers 
during the year include the Elkhorn Queen, Silver Hill, and Peacock. Mr.J. H. 
Lonzmaid is making preparations to reopen the Elkhorn mine. 

Limp Guleh district. —The Liverpool Mining Company is operating the Liverpool 
and Washington properties in the Lump Gulch district, near Clancy, on a large scale. 
The mine is opened by a vertical shaft 750 feet deep. The ore occurs in a fissure 
vein, and carries values in lead and silver. 

Warin Spring district. —The Carbonate Chief mine, near Claney, is in operation. 
The mine has a vertical shaft 200 feet deep, and three tunnels, each 1,400 feet long. 
Part of the dump from the Bell mine was shipped to smelter. 


LEWIS AND CLARK COUNTY. 


The metallic production of Lewis and Clark County for 1965 is slightly less than 
for 1904 in both quantity and value, except as to lead. The output of placer gold is 
decreasing, as well as the product of the deep mines. This decrease is chiefly due 
to conditions in the districts near Marysville. Elsewhere in the county the produc- 
tion is Increasing. 


Metallic production of Lewis and Clark County, Mont., in 1504 and 1995, 


Copper. Lead. 


V " 
| Gold. Silver. 
- TR LAO TA aca c w ADEM Total 
Year. TS a ee : ! A ; [es ! valne 
Quantity. Value. Quantity. Value. , Quantity. , Value. Quantity. Value. ` 
ee RA sone SSS POR RUE VES Em 
Fin» ounces. Fine ouners.| | Pounds, | | Pounds. i 
| 
vd] EA 29,437.75 08,531 1 177,489 $101,561 7,067 $906 | 35,688 $1,538 712, 536 
140..... íOX1.504.14.— 568,561 | 153,590 | 92, 768 5, 705 890 | 205, 283 | 9, 618 671, 867 


Helena district. —The Howard and Fargo mines in the Helena district were operated 
and the ore was shipped to the smelter. The Pittsburgh and Montana Copper Com- 
juny developed the Spring Hill mine, about 4 miles south of Helena, for the purpose 
of supplying the Pittsmont smelter at Butte with sulphide ore. The Spring Hill ore 
is an iron sulphide carrying some values in gold. 

Ottawa distrirt.—The Bald Butte Mining Company has a 40-stamp mill, with 16 
Frue vanners, the gold being amalgamated on plates. The concentrates, carrying 
values in copper and lead, are sent to the East Helena smelter. The mine is opened 
by 27,000 feet of tunnels, winzes, and raises, besides a vertical shaft of 400 feet 
extending from the 600-foot level to the 1,000-foot level. The Montana Mining 
Company (Limited) is working the Drum Lummon mine. It has a shaft 1,200 feet 
dep, and about 3,000 feet of tunnels. The company has a 40-stamp mill, with plates 
inl vanners, and also a 400-ton evanide plant. At present the company is working 
a large tonnage of old tailings in the evanide plant. The Penobscot Mining Com- 
pany worked the Belmont mine during part of the year, but late in the year the 
equipinent from this mine was transferred to the Elkhorn mine in Jefferson County. 
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Stemple district.—The Gould Mines Company, operating the Jay Gould and other 
mines in the Stemple district, has a 30-stamp mill with a cyanide plant to treat the 
tailings. The mine is opened by a 1,000-foot adit tunnel and a winze 265 feet deep. 

Unionville district. —The Whitlatch-Union mine has been reopened by the Whit- 
latch Mining Company. During the year the shaft was deepened to 500 feet, a 20- 
stamp mill was erected, and electric power was obtained to run the drills and the 
mill. The mill has plates for amalgamation and also Overstróm tables for con- 
centration. 

MADISON COUNTY. 


The production of metals in Madison County in 1905 shows a marked increase in 
quantity and value over 1904. The output of placer gold decreased slightly, but the 
gold from deep mines increased more than an equal amount. The placer product of 
the county, amounting to 13,122.13 ounces of gold, valued at $271,258, is obtained 
almost wholly from Alder Gulch, and a large part of it is obtained by dredging. 

The deep mines of the county are numerous and are found in all parts; the mining 
districts are, therefore, numerous. | 


Metallic production of Madison County, Mont., in 1904 and 1905. 


| = 
Gold. Silver. Copper. Lead. 
Year AAA A AAA ai s [- A a oe i — Total 
Quantity. | Value. | Quantity. | Value. , Quantity. i Value. Quantity. ; Value. value. 
E ] a | ` [- He | | a 
|Fine ounces. | Fine ounces. Pounds, | Pounds, . 
LO ea 31,385.20 (8648, 789 125, 489 |$71, 806 11, 300 | 81, 449 185,881 | $8,010 | $730,054 
1905......| 35,187.75 | 727,395 137, 840 | 82, 255 25,437 | 3,968 466,828 | 21,941 | 836, 559 


Lower Hot Springs district.—Activity in the Lower Hot Springs district near Norris 
was much increased, and small shipments were made from numerous properties, 
The Red Bluff mine was worked under leases. Some silver ore was shipped from the 
Hecla mine. The New York Belle mine was in operation, and the Black Hawk 
Mining Company recovered some gold and silver from the Black Hawk mine. 


Metallic production of the Lower Hot Springs district, Madison County, Mont., in 1904 
and 1905. 


Gold. Silver. Copper. 


Lead, 


Year. d = = «ec P—SÁ >j — TH RS = = E zi Total 
Quantity. | Value. | Quantity, | Value. | Quantity. | Value. | Quantity. | Value, | Value. 
Fincoun e Fine ounces. Pounds. | Pounds, | | 
| AA OO AAA voe RE ue e EP sisi. Dp dea daas $1,550 
| 32, 361 


o i22. 950. 99 | 19,659 19, 347 gu, 686 1,600 | $250 | 16, 290 | $766 


Mineral Hill district. —The Garnet Gold Mining Company operated the Galena mine 
in the Mineral Hill district near Pony. The mine is opened by a tunnel 2,000 feet 
long and is provided with a 20-stamp mill, with plate amalgamation and concentra- 
tion. The Mammoth Mining and Power Company worked the Mammoth mine by 
means of three tunnels having a total length of 1,500 feet. The ore is treated in a 
50-ton roller concentrating mill, and yields copper, silver, and gold values. Some 
work was done in the Ned and the Mountain Cliff mines, but much more work was 
done in the Clipper and Boss Tweed group, where a pyritic ore carrying consider- 
able gold is obtained. Some of the ore is smelted and some of it is treated in an 
amalgamating mill, and the concentrates are shipped to the smelter. 


Digitized by Google 
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Metallic production of the Mineral Hull district, Madison County, Mont., in 1904 and 1905. 


Gold. Silver. i Copper. Lead. 
Vear er "e De ED A uu i Total 
| Quantity. Value.| Quantity. | Value. Quantity. | Value.) Quantity. | Value. value. 
Fine ounces. Fine ounces. Pounds. | Pounds. 
19......... |. 8,426.50 $70,832 4.029.192. 902. AS dax PET | A EOE 273,134 
Dan......... 4, 321. 75 | 89, 339 4,356 | 2,631 3,205 | $500 85,325 | $4,010 | 96,450 
J 


Rabint district.—The Rabbit district shows a marked decrease in production in 
1905, the total value of the metallic product declining from $53,928 to $14,597. This 
was due chiefly to the closing of the Watseca mine early in the year. Since that 
time some tailings on the property have been treated by the cyanide process. Other 
properties worked during the year include the Abbie Alice, Anything, Legal Tender, 
Cooper, and Emma. 

Sheridan or Mill Creek district. —In the Sheridan or Mill Creek district the Bismarck 
Nugget Gulch Consolidated Mining Company closed down in August. The company 
was reorganized in October. The Toledo mine of this company has a 750-foot incline 
shaft, and the company has a 150-ton' concentrating mill. 

Silver Star district. —The Green-Campbell Consolidated Mining Company shipped 
some smelting ore during the year, and had work in progress on a 100-ton concen- 
trating mill with some novel features. The mill is to be run by electric power. 
The Hudson Mining Company shipped gold-silver ore from the Hudson mine. Work 
was prosecuted in the Broadway mine, which has an incline shaft of 550 feet, a 
2ó-«tamp mill, and a cyanide plant, which, however, were destroyed by fire. The 
Moonlight Mining Company shipped some gold-silver ore. 


Metallic production of the Silver Star district, Madison County, Mont., in 1904 and 1905. 


1 


e | " 
— uu Su: E Silver. 7 Copper. ; NS © | Total 
Quantity. Value. ; Quantity. | Value. Quantity. | Value. | Quantity. | Value. ' vue: 
— AAA -— - EN i7 — 1 - ` o = —— — — 
Fine ounces, Fine ed E Pounds. | | Pounds. 
Ct 2.083,15 $13,062 | O ER A dae ES $43,501 
Lies ie Se. 3,189.58 65, 93-4 4,1435 | 2,679 ! 6, 000 2036 , $3, 330 | 3,917 | 73,466 
] | 


Sammi district.—The Kearsarge mine was worked during the first part of the year; 
the closing of the mine about October 1 was said to be due to.lawsuits. The Easton 
and Pacific group near Virginia City has a vertical shaft 300 feet deep and two adit 
tunnels of a total length of 3,500 feet. There is a 10-stamp mill on the property, 
with four Frue vanners; there i8 also a cyanide plant. 

Upper Hot Springs district. —The production of the Upper Hot Springs district near 
Norris is increasing. Some gold ore from the Columbus mine was treated in a 
evanide plant. The Montana Revenue Mining Company operated the Monitor and 
Revenue group, recovering gold and silver values by means of amalgamation and 
evaniding. The Galena mine was also worked. 

Washington district. — The Lehigh mine was worked through an incline shaft of 
170 feet. Some gold-silver ore was shipped from the George McKee and the High 
Blníf mines. 

Whitehall district. —The Montana Mine Enterprise Company worked the Gold Hill 
ruine for a time; later it was worked by lessees. Other mines operated. include the 
Colorado, the Blue Bird, and the Mary Ingaber. 

Wisconsin distri. —The Noble Mining and Milling Company operated the Noble 
mine through a 2,000-foot tunnel, and sent the gold-silver-copper ore to the Washoe 
smelter. 
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MISSOULA COUNTY. 


The metallic production of Missoula County for 1905 exhibits a good increase over 
that of 1904. The placer gold, coming from various creeks along Missoula River, 
shows an increase; and deep mines in two different districts, idle in 1904, report a 
production in 1905. 


Metallic production of Missoula County, Mont., in 1904 and 1905. 


Gold, Silver. Copper. Lead. 
"X: in BE. NE. UNIT 
| Quantity. | Value. | Quantity. ! Value. | Quantity. | Value. Quantity. | Value. À 
[e ie s ecu cc dae SAT E ATA. 
| Fine ounces, Fine ounces. Pounds. Pounds. | | 
1904. ........ | 1, 864. 50 (838, 543 4|  $95,............ brane pride cir ope hades pan | $38, 568 
1905......... | 2, 208. 76 | 45, 659 5,023 | 3,025 45, 086 | $7, 034 31,516 | $1, 481 | 57,209 
| 


Trout Creek district.—The King and Queen Mining Company operated the Iron 
King mine in the Trout Creek district near Superior. The mine is opened by a shaft 
300 feet deep and a 1,200-foot tunnel. The Amador Copper and Gold Mining and 
Milling Company has done extensive development work at the Amador mine near 
Iron Mountain. The vertical shaft at this mine reaches a depth of 700 feet. 

Wallace district. —Development work is done in the Cape Nome group in the Wal- 
lace district near Clinton. A vertical shaft is down 300 feet. The Hidden Treasure 
mine is worked by the ov ner and by lessees. The ore carries copper, gold, silver, 


and lead. 
PARK COUNTY. 


The production of gold and silver in Park County in 1905 was less than in 1904. 
The production of placer gold shows an increase, but the deep-mine production 
decreased considerably. 

Metallic production of Park County, Mont., in 1904 and 1905. 


[Fine ounces.] 


Silver. 


VN s Sis ace ears i bad Soap os eti eo abaci EE | 2, 448. 90 50, 623 840 | 507 


Gold. 
Year. | P » 22 Total 
Quantity. | Value. | Quantity. Value. | Vtlue. 
TOT CR PE eA N EEA 3,073.00 , $63,524 3,333 $1,907, $65,431 
| 51,130 


Crerasse district. —The Anderson mine near Jardine was operated for a time. The 
Conrad Stanford Company worked the Crevasse mine through two tunnels, 500 and 
and 1,100 feet in length. The company has a 10-stamp plate amalgamation mill, 
with Wilfley tables. 

Sheepeater district.—The Kimberly Montana Gold Mining Company operated the 
Legal Tender group near Jardine. The company has a wet crushing plate amalga- 
mation mill, and also a cyanide plant. 


POWELL COUNTY. 


The metallic production of Powell County decreased in 1905 as compared with 
1904, except in lead and silver. The production of placer gold increased from 848.60 
ounces to 1,471.97 ounces, and the production from deep mines increased in the 
Ontario district near Elliston and the Zozell district near Deer Lodge. The placer 
gold is chiefly obtained along Gold Creek, where Kohrs and Bielenberg are working 
on a large scale. The Gold Creek Dredge Company put in a dredge in the same 
region, which worked part of the year. Some work was done also on Elk Creek. 
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Metallic production of Powell County, Mont., in 1904 and 1905. 


Gold. Silver. | Copper. | Lead. 
Year. Í = — - -— . - - ui idee. e .. | Total 
Quantity. Value. Quantity. ! Value. Quantity. Value. ! Quantity. | Value. value. 
————— = E i o cee e 
Fine vunces. Pine ounces. Pounds. | Pounds. | 
ee 4,222.10. 857,278 16,008 | 89,537 1.000; $128 7,700 $310 $97,253 
' 11,535 91,217 


Woe eee 8,236.59 | 66,907 21,012 | 12,692 532 ^ S3 245, 2N 
| 


Co oma district. —The Quantock Mining and Milling Company did some work on 
the Comet mine, in the Coloma district. The company has a 15-ton Huntington 
mill. 

Owtario dixtrict.—Handley and Vye developed the Big Dick mine near Elliston. 
The shaft is 300 feet deep; the ore contains gold, silver, and lead. Other mines 
producing during the year include the Youngbauer, the Lee Mantle, the Lone Hand, 
and the Beatrice. 

ZLozell district. —The Emery Mining Company has a concentrator for the ores of the 
Emery mine in the Zozell district near Deer Lodge, which is opened by an incline 
shaft of 700 feet and a vertical shaft 475 feet deep. The ore contains lead, silver, 
and gold. 

SILVERBOW COUNTY. 


The metallic production of Silverbow County in 1905, makes a new record in the 
history of the county, and results in a new record for the State so far as commercial 
value is concerned, as well as for the production of copperand zinc. The total value 
of all the metals produced during the year amounted to $55,643,230, as against 
$4,187,679 in 1904. 

The cause of this large production is to be found in the high average prices of the 
metals during the year, especially copper, and, toa less extent, silver. This resulted 
not only in the active exploitation of known ore bodies, but also in active exploration, 
and, in some cases, in the discovery of new ore bodies. It also resulted in vastly 
increasing the ore reserves in the Butte mines, since large bodies of ore that could 
not be worked when copper was at 12 cents yielded good returns with copper at 18 


cents. A goodly portion of the ore mined during 1905 consisted of ore of this 
character. 


Metallic production of Silverbow County, Mont., in 1904 and 1905. 


t 


Gold. | Silver. Copper. 


| 
| 
m MERC . "MM TT Es o 
| Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
T E huc e d pie el ——— -— - 
Fine ounces. | Fine ounces. ' Pounds. 
A MP 46, 974. 40 $971,046 10,530, 582 | $6,025, 704 290,032, 979 | 837,190, 929 
il too DR | 61,261.20 1,266,175 11,191,016 | 6,759,373 304, 307, 893 | 47,472,031 
Lead. Zinc. " 
Y ieee Woo e sb sae Total 
Year. VM: ; T value 
Quantity. Value. | Quantity. Value. . 
AAA ROTE zx RT ae Mem. xri EE di EDD Cd 
Pounds. Pounds, 
TOs pe wt O NR DEUM Din ass qubd els Ndr sacra? NR TON icq ir $44, 187, 679 


DI TENTE 1, 140, 666 pru, 1,560,000 — '$92,040 , 55,643,230 


— ——————— ÓÀ——  — 9 —— - -—— — - — —— 


Summit: Valley district. —Owitting a small amount of placer work, mining in Silver- 
bow County is confined almost entirely to the Summit Valley district at Butte, so 
that the production of that district is almost exactly the same as the production of the 

M R 1905—17 
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county. Thechief companies operating in the district include the Anaconda Copper 
Mining Company, the Boston and Montana Consolidated Copper and Silver Mining 
Company, the Butte and Boston Consolidated Mining Company, the Parrot Silver and 
Copper Company, the Trenton Mining and Development Company, and the Washoe 
Copper Company, which are controlled by the Amalgamated Copper Company; the 
Montana Ore Purchasing Company, the Corra-Rock Island Mining Company, the 
Hypocka Mining Company, the La France Copper Company, and the Belmont Min- 
ing Company, which are controlled by the United Copper Company; the Original 
Consolidated Mining Company, the North Butte Mining Company, and the Pitts- 
burg and Montana Copper Company. Besides these there are several other com- 
panies that are active and important producers on a smaller scale. Near the close 
of the year several new companies were organized to develop mining properties in 
the district. One of these was the East Butte Mining Company, which controls 
nine fractional claims in the southeastern part of the district. The company was 
able to ship some ore from the shallow workings on its claims while awaiting the 
arrival of machinery for deeper development. 

The North Butte Mining Company in 1905 developed and proved the importance 
of the vein found on the Jesse claim in 1904. The company increased its holdings 
by purchasing several adjoining claims and others in the eastern part of the district. 
It also retimbered the shaft on the Speculator from the 1,600-foot level to the surface. 
While this work was in progress the ore from the mine was hoisted through the High 
Ore shaft. 

The Anaconda Copper Mining Company deepened the shaft on the Anaconda mine 
200 feet to the 2,400-foot level. It sank the shaft of the Never Sweat mine 300 feet to 
the2,500-foot level, and the shaft intheSaint Lawrence 200 feet tothe 2,000-foot level. 
The Boston and Montana Company deepened the shaft in the Pennsylvania 200 feet 
to the 1,800-foot level, and that in the West Colusa 200 feet to the 1,600-foot level. 
The company is also constructing a new 4-compartment shaft in the Leonard. Work 
on this shaft was begun at several different levels at once. A large new hoisting 
engine was ordered for the Leonard. The Trenton Company sank the Gagnon shaft 
100 feet to the 1,900-foot level. The Parrot Company deepened the Parrot shaft 100 
feet to the 1,800-foot level. 

The Original Company deepened the shaíts in the Original and the Steward each 
200 feet to the 1,800-foot level. 

Crosscuts have been run to the vein at the deeper level in all of these mines except 
the Never Sweat, and the results have been very satisfactory in all cases. 

The La Frauce Copper Company secured a lease on the old Lexington mine and 
reopened it. Some ore was obtained in the upper workings above the 600-foot level, 
and preparations were made to unwater the lower workings, which extend to 1,700 
feet in depth. 

The Montana Zinc Company continued work at the Alice mill, and treated con- 
siderable ore from the Lexington and other properties by electrostatic separators, so 
as to produce a zinc concentrate and an iron-lead concentrate. These concentrates 
were then shipped to suitable smelters. 

In order to explore the district farther east the Boston and Montana Company 
began a shatt on the Greenleaf, located on the slope of the Continental Divide. The 
shaft was sunk about 100 feet during the year. It is intended to sink it to consid- 
erable depth. 

Among the interesting developments of the year were the arrangements made for 
the increased use of electrical power in and about the mines and smelters. To fill the 
contracte made for additional power, the Helena Power and. Transmission Company 
began the construction of a new dam on the Missouri River 12 miles below Canyon 
Ferry, and the Madison River Power Company started work on a new dam some 
distance above the old one. 
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Developments at the smelters have been along varied lines. Late in the year the 
Pittsburg and Montana Company succeeded in smelting low-grade ore without con- 
centration and made some shipments of pig copper. The same company sank a 
winze 100 feet below the 1,200-foot level, and thereby demonstrated the downward 
continuation of the ore body. 

The Butte and Boston Company closed its smelter in April, 1905, and has since 
sent its ores to the Washoe smelter. 

At the Washoe, smelter improvements and enlargements continue. Eight addi- 
tional roasters have been erected and two additional reverberatories have been con- 
structed of the mammoth size first successfully used here—each one is 112 feet long. 
Two blast furnaces have been thrown into one, thus making a furnace 51 feet long. 
Two of these have been constructed during the year. The arsenic plant built in 
14H is so successful that it is to be enlarged at once. Preparations are being made 
to install electric power instead of steam at the concentrator. The capacity of the 
smelter is now fully 8,000 tons daily. Since the closing of several old smelters, clean- 
inzs from them have been sent to the Washoe and large quantities of the metals 
have been recovered therefrom. 

At the Butte Reduction Works a new stack has been erected to accommodate new 
raasters and converters. It is of reenforced concrete, 18 feet in inside diameter, and 
32 feet in height. Dust chambers and flues for recovering the flue dust have been 
erected] and additional concentrating tables installed. Preparations are being made 
t» enlarge the reverberatory furnaces and install new roasters and converters. 

In conclusion it may be stated that the record for 1905 fully meets the expectations 
expressed in the last annual report, and it is very probable that the production of 
1906 will surpass considerably that of the year under review. 


NEVADA. 


By CHarLes G. YALE. 
GENERAL FEATURES. 


Nevada is at present attracting more attention from the mining and speculative 
public than any other mining State in the West. This interest is largely based on 
prospective values, but there is no doubt that some of the mines already productive 
are making such a showing as to give confidence both in themselves and in others 
still in course of development in the same camps. Moreover, while the present 
excitement has been brought about by the developments in the newer camps of 
southern Nevada, it is also true that many of the older camps known for thirty or 
forty years have again become the seats of great activity. 

Aiter the working out of the great and famous bonanzas of the Consolidated Cali- 
fornia and Virginia mine on the Comstock and the failure for many years to find 
new ore bodies of value in any of the mines in that extensive lode, the mining public 
turned its attention elsewhere. As a result Nevada became neglected. It became 
difficult to obtain capital for investment in any of the mining districts, no matter 
what prospective showing was made. The annual bullion production of the State 
continued to decrease until it became a small amount as compared with the output 
in the palinv days of the Comstock lode. 

The revival of interest in the mining industry of the State may be said to date 
from the discovery of ore at Tonopah about five years ago. As developments pro- 
gred at Tonopah it became apparent that the camp bid fair to become as per- 
manent as old Virginia City itself. It has taken strenuous development work and 
large investment to bring Tonopah to its present position, but during the progress 
of this work the swarms of prospectors and miners attracted there spread over the 
alicining region and discovered several other camps, some of them already over- 
shadowing Tonopah itself in point of productiveness. 
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As one aíter another of these new districts were discovered and rich bodies of ore 
were found the mining world began to realize the great importance of the region 
under development. Both miners and investing capitalists saw opportunities for 
enriching themselves. An abundance of money was forthcoming for any mining 
venture. Miners obtained grubstakes with ease, secured valuable leases, were 
enabled to sell their best ore for cash as soon as it was brought to the surface, or could 
sell their claims outright for good prices if they so desired. It was possible also to 
obtain the money at once for equipment and development of any claim making any 
sort of showing. Under these conditions, not always prevailing in new districts, it 
is small wonder that remarkable and rapid development has taken place throughout 
southern Nevada. Moreover, the claims themselves merited the work done upon 
them as has been shown by the financial results, the most potent factor in the suc- 
cess which has followed the opening of the districts referred to. 

The bailding of new railroads across Nevada had already been projected when 
these mines were discovered, but the mining developments have caused much more 
rapid construction of these roads and also the building from main lines of others 
designed to furnish transportation for the more important camps. These have not 
all been completed, or the State would have shown a far better record of bullion 
production for the year 1905. Only the richest of the ore could bear transportation 
where long wagon hauls were necessary to reach the railroad lines, but it is a matter 
of astonishment that such large quantities of ore were shipped under the circum- 
stances. The nearest smelting works—hundreds of miles away—became over- 
crowded with ore from the new mines, and thousands of tons of second-grade ores 
have been piled on the dumps waiting for cheaper transportation or local reduction 
works. 

It seems odd now, in view of subsequent development, that the first of the new 
camps, Tonopah, was held back a year or more by the lack of faith in the mines on 
the part of the companies which had bought the more prominent claims. Instead 
of proceeding on their own account, they adopted the leasing system, thus avoiding 
further investment and letting the lessees themselves prove the value of the claims. 
This they did, however, in short order, not only making fortunes for themselves but 
making great mines out of mere prospects, to the benefit of the more timid companies. 

It may be confessed that to the leasing system is largely due the magnificent devel- 
opments which have been made in many of the mines of the new camps. Some few 
of the companies have, of course, done their own work, but the lessees have really 
performed most of it. Some of these leases have resulted in the output of millions 
of dollars. Most of them expire early in 1907, and the companies themselves will 
thereafter conduct their own operations. 

The development work in some of the larger properties has resulted in the block- 
ing out of ore estimated in the millions in value, and these mines are now proceed- 
ing with the construction of their own reduction works, thus avoiding the shipping 
of any but the richest of the ores. 

The ore from some of the recently discovered mines in these newer camps is phe- 
nomenally rich, running into the thousands of dollars per ton, while the main bodies 
of ore from which this selected material comes are of a higher grade than that usually 
found in quantity in mining operations. This is one of the main reasons why the 
State is attracting such widespread attention, for the mines at once become profit- 
able so soon as ore is struck, since such ore will bear shipment and thus render 
immediate returns available. 

There is a wide area of the southern desert. section of Nevada over which prospect- 
ing operations are now being conducted, and this mineral belt has been found to 
continue over into Inyo County within the California boundary. 
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PRODUCTION. 


-Leaving aside further consideration of the general features of Nevada mining for 
the present, it will be well to take up the record made by the mines of the State for 
1905, though these figures by no means reflect the conditions prevailing at the time 
of writing this chapter. 

The following table shows the production of metals in the State in 1904 and 1905: 


Production of gold, silver, and associated metals in Nevada in 1904 and 1905. 


| a Increase (+) or de- 
1901. 1905. B crease | 

Quantity. . Value. Quantity. Value. | Quantity. Value. 

! , REIR RINT QUEE 
| 

Gold...... fine ounces. cess 24,801.18 244, 801. 18 | $5, 060, 494 254, 927. 51 | $5, 269, 819 10,126.33 + $209,325 
Silver........... (do. ..., 4,268,122.81 | 2,432,830 6,482,081 3,915,177 12,213,958. , 1, 482, 347 
Copper ....... pounds.. 29, 317 3,115 413, 235 64, 465 e 383, 918 + 61,350 
Leid. 2 ee cus do....| 4,229, 727 161,777 3,457,124 102,485 | - 772,603 + 708 
Aii os wanes ake dO ea Di eee miii EEE 697,757 | 41,168 4+ 697,757 + 41,168 
+1, 794, 898 


Total............. | ON AE CIP | 9458,11 


The output by counties is given in the following table: 


Production of gold, silrer, copper, lead, and zinc in Nerada in 1905, by counties. 


: Gold. Silver. C opper: 

County. ———————— — o——— 

Quantity. Value. | Quantity. | Value, | Quantity. | vidue: 

Fine ounces, Fine ounces, Pounds, 

Churchill and Douglas ............ 113.73 | $2, 351 DE A 
Ble cso: a MP 6,735.31 | 139, 232 PY 998 19,707 lees TN 
Esmeralda ooo nooo 96,027. 20 11,985,058 93,697 — 56,503 | 56,436 — $8,804 
o MEE IN 753.97 | 15,586 78,475 — 47,399 64 | 10 
Hemboldt ..........ccececceceee ees | 1,897.07 | 39,216 5,864 3, M2 Lus nén e 
A E | 20. 64 4,561 27,291 16,484 3,000 | 468 
A | 51,336, 28 11,061,215 63,291 ^ 38,228 22,808 ` 3, DK 
Donau comua E AA es | 1,927.11 39, 837 37,969 22,933, . 294,320 45, 914 
IN ' 64,945.70 1,342,047 | 5,451,535 3,292,727 ooo... ARINI 
s ARR | 29,674.41 | 613,424 B77, 747 348,959 24,326 3, 795 
QUO MR TEES | 100.29 | 22,559 417 Ne io AEE 
White Pine ..2....2..0.05. RT | 204. 77 4, ?33 119,124 ¡ 71.951 | 12,981 | 1,916 
Total oele Soe UE | 254,927.51 5,269, R19 | 6,482,081 3,915, 177 EE 236 — 64,465 

i Lead. : Zinc. mood 

County e We | SS c M . 
Quantity. Value. Quantity, | Value. value. 
Pounds, Pounds, 

Churchill and Douglas....................... 40, 000 $1,850 Loose A $6,573 
I NNNM E AN | 186,212 — 8, 752 | 78 g 161,756 
Fsmeralda......esee esee 1 109,915. 7,986 A A 2,058, 441 
ROE A ' — 525,304 | 24,089 | 12, 020 709 88, 303 
A Red nd Ron EE MeL sad De ME RUE, or E 42,768 
A A AN A A A E 21,513 
MA o AA dra 2a da 302,127 14,200 685, 659 40, 454 1,157, 655 
A E EA marie pM D iL EEEE A Desa A aa ee beeen’ uo 10%, 684 
D SP TTC ER: 223,340 | 10,497 ............ AH 4, 645, 771 
o DLE Aire a EE DELIA TETTE POETS DOM 965, 178 
A II RI ee er E id LE 22, 811 
White Philos tt aid rie 2.010.226 | 94,481. ooo MN. 172, 581 


TOUS Vo et arci rae nS SD E 3,457,124 | 162,485 697,757 | 4l, 168 9, 453, 114 
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By this it is seen that Nye is by far the county of the largest production, followed 
in order by Esmeralda and by Lincoln. As to mines the Tonopah Mining Com- 
pany of Tonopah, Nye County, is the largest producer in the State, considering both 
gold and silver, and the next in order is the Tonopah Extension Mining Company of 
the same place. In gold alone, the Florence Goldfield Mining Company of Gold- 
field, Esmeralda County, is the largest producer, the Tonopah Mining Company of 
Tonopah coming second, and the Bamberger-Delamar Mining Company of Ferguson 
district, Lincoln County, third in rank. | 

The relative rank of the counties in point of production of the various metals is 
shown as follows: 


Total product. Gold. Silver. Copper. 


1. Nye. 1. Esmeralda. 1. Nye. 1. Lyon. 
2. Esmeralda. 2. Nye. 2. Storey. 2. Esmeralda. 
3. Lincoln. 3. Lincoln. 3. White Pine. 3. Storey. 
4. Storey. 4. Storey. 4. Esmeralda. 4. Lincoln. 
5. White Pine. 5. Elko. 5. Eureka. 5. White Pine. 
6. Elko. 6. Lyon. 6. Lincoln. 6. Lander. 
7. Lyon. 7. Churchill. 7. Lyon. 
8. Eureka. 8. Washoe. 8. Lander. 
9. Humboldt. 9. Eureka. 9. Elko. 
10. Washoe, 10. Lander. 10. Humboldt. 
11. Lander. 11. White Pine. 11. Douglasand Church- 
12. Douglasand Church- | 12. Douglasand Church- ill. 
ill. ill. 12. Washoe. 


The following table shows, by counties, the comparative increase or decrease in 
output for the year 1905. 


Increase (+) or decrease ( —) in production of metals in Nevada in 1905 as compared 
with 1904, by counties. 


| Gold. | Silver. Copper. 
County. = : — SS A 
Quantity. Value. | Quantity. | Value. | Quantity. Value. 
Fine ounces. | Fine ounces. |. Pounds. 
Churchilland Douglas.| -  475.62| — $9,832| — 22,444 |— $12,661 |..............]............ 
ey aie — 426.04| — 8,807| — 166,778 |— 94,288/ — 7,20, — $79 
ESmerald i.e ooo — 20,626.55 | —426,391| — 36,722 |— 17,745 + 56,136 + 8,765 
iia) 6 Se NON — 1,388.85 | — 28,710| — 985,069 ¡— 45,821 | -— 18, 899 | — 1,370 
Homo RIP — 1,304.04 | — 26,957| — 4,181 — S ABB. lépss datoraa KEES SERRE OLE 
DANGEE Lo ocu b nén + 49.29 | + 1,019| + 7,282 |+ 5, 079 | -- 200 + 20 
DECO scr — 1,517.38 | — 31,368 | — 62,954 |— 83,737 | + 22,808 + 3,558 
LAO — 4,428,29 | — 91,541 — 32,608 — 17,295 --294,320 | 4-45, 914 
NWÉ A v +43, 335.40 | +895, 822 4-8, 269, 824 +2, 049, 152 | -- 70 | — 9 
PINS ARA -— 1.74 | — CERTE TOT EFE ie te Suet ees odd ASA 
ns PAPA -- 1,119.30 | — 23,139 | — 701,100 |— 379,983 + 24,326 , + 3,795 
TWIN. cs oct herr — 851.88 | — 17,610 | — 105 |— AM vos ss toe RR lobes n diens 
White Pine ............ — 1,118.67 | — 23,125 | + 48,813 + 31,874| + 7,09 | + 1,469 
co a E EE +10, 126. 33 | 4-209, 325 +2, 213, 958 1,489,947 | — -383,918 | +61, 350 
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Increase ( +) or decrease ( —) in production of melals in Nevada in 190648 compared 
with 1904, by counties—Continued. 


Lead. Zine. 


County. ae di 2 PELA 
Quantity. Value. Quantity. Value. 
Pounds. Pounds. 

Chorehili and DOUBLER s o.oo. 6s vica e ped desse wars + AO 0001 91880. Sassen sts0cssy | — ET 
MEO oiii A E etm riy Tn + 48, 943 + 3,230 + 78 + 85 
e A O RNS E OP — —110, 370 E. RA V RAPERE NS 
RA —— + 12,272 + 4,285 + 12,020 + 709 
TOMOS aci: 1 nt ss 026 a SALES ones AAA A a pa 
A A A EN OASIS p) SALE CL | LION re DO rr as MEE eine 
RI ARIS A 49,401! + 260 4-685, 659 +40, 454 
BIO ir sra AMA AA AS APA 
A A PERIA TE RI AS + 89,140 AA ae | is sahara ee RE 
II eos aleae a lode Pat VR ENTS OREN Pee RC a cwn «c teen ar RU A Whe eae eke E A ay edd 
Storey —————————— PPP n OPPIDI A E 
MU rta aa n——— | AS 
A A E SM errata aa AA 
A ERR AA -- 772, 003 + FOS | +697, 757 +41, 168 


Although there were onlv 122 deep mines producing in the State in 1905 compared 
with 142 in 1904, yet the output of ore was 432,202 tons, or 108,532 tons more than 
in 1904. The average value per ton was, however, lower; that is, in 1904 the average 
total value per ton was $23.57 and was $21.85 in 1905, and the average value per ton 
in gold and silver was $23.06 in 1904 and $21.22 in 1905. Even in the larger produc- 
ing counties of Esmeralda, Lincoln, Nye, and Storey is there a marked falling off in 
the value of the ores shipped or treated, as is shown by the following table: 


Tonnage of ore sold or treated, number of mines producing, and tenor of ores in Nevada 
in 1904 ond 1905, by counties. 


Number of 
deep minos 


| | 
ETRAS Average value 
| Average total , er ton in 


| : E | 
| otal tons of ore sold | 
value per ton. old and silver. 


| or treated. | producing. 
county. Increase 
(+) or de- , | 
1905. crease (--) 1904. | 1905. | 1904. 1905. | 1904. | 1905. 
compared | | 
with 1904. | | 
|! Short tons. | Short tons, | | 
Churchill and Douglas...... | 700 | — 780 | 5 6 $14.58 $9.36 $141.58 86. 68 
He Pe RA PRAE 16,106 | + 194! 9 6 16.07 9.66 15.67 9.11 
Druid 20 zraszrabupFPKes | 24, 203 + 5,491 24 30 133.40 8505 132.84 84. 36 
A dk ned AU 3, 640 — 4,503 10 11 19. 56 24. 23 16. 89 17. 30 
A ceo e Sacre ce 6,785 | + 695 5 i 9.91 6. 30 9. 91 6.30 
Un. as rr 425| = 688 | 7 7, 18.64, 50.62 14.00 49, 52 
A EAT ERE ET, 175,686 | + 31,466 15 12 $.11 6.58 8.08, 6.25 
D OWN vole teas 17,392 | — 15691| 10} 5 5.64 624 2561! 3.60 
A er ee ee 91, 651 + 68, 948 10 12 7493 50.09 71.69 | 50. 58 
Ny. A eA PT 89,484 | + 19,512: 15 13 19.51 10.80 19.51 10. 75 
Null: sc uc ce vici 3,642| + 1,348 11 | i- A? 063] — 4591" — Ss 
Wille Pia: i. oer PRA. 2,488] <= 50d 21 | i2. .54*L.. 0940] — 9975. 2027 


TOU 252 ig E roS 432, 202 | + 108, 532 112 | el: VU. 21. 5 700 21.23 


From the ore treated were obtained 1,023 tons of concentrates, yielding $265,063. 
The highest values in the concentrates were from Storey County, though the most 
tons were handled in Esmeralda County. As to old tailings, the total quantity 
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treated was 112,302 tons, vielding $330,341. The largest amount in tons and in value 
came from Storey County, as the following table shows: 


Tonnage and value of ore, concentrates, and old tailings in Nevada in 1905, by counties. 


[Short tons. ] 


t 


Total ore. EX E pro- | Old tailings treated. 
County. | CEPR | dE ccs ert Ms | e 
Quantity. | Value. Quantity. | Value. | Quantity. | Value. 

Churchill and Douglas............. 700 | $6, R53"... aaaea. TENUES NETTES EUN 
ERO A eed A ud cr cel 16, 106 | 155,515 | 31| $3,261 14,000 $46,100 
Esmeralda ..................s sees. | 24,203 2,058,441 610 — 60,818 3, 000 | 3, 148 
Eureka......... eese 3,640 | 88,399 |............ A RS A E 
Humboldt ccoo 6,785 | 42,758 OMNES 2 EMEN PUR 
AA 0000000 e eee eee 425 | 21,413 ......... T EO S 
Lincoln ......... lesse eee 175,686 [1,156,764 |... | "NOCERE 16.5 72. 507 
LYON: eb a a ra 17,392 | 108,554 | MONROE ER tg cele nets td 13, 628 39, 234 
Naiara oda 91,651 (1,645,771 | 158 19,886 Locaciones 
StoTey.... 000. cece cececeseeceeeees 89,484 | 966,178 | 215 "179,812 (5,174 — 169,352 
Washoe cu eerte veEEE ieee d 3,642 22,610 LS RSE di eum Et s SENS PRENNE 
White Pine ooo DARA. ATE UT A A dws cave | v 


| 


TOt Lo d cereos ees 432, 202 lá 144, 781 1,023 265,063 112.302 , 330,341 


The number of mines reporting production in the vear under review was 132, while 
828 mines sent in reports, but had no yield. Of the producing mines, 122 are “deep.” 
Of these having gold as predominating value in the ore there are 65; in 27, silver pre- 
dominates; in 23, lead; in copper, 4; in mixed ores, 2; and in zinc, 1. There are 
only 10 placers reporting product, 2 of which are hydraulic, and the others surface 
placers. The placers of the State were not operated to any extent in 1905, as the 
water supply was scant. They onlv vielded altogether some 400 ounces of gold and 
98 ounces of silver. The largest number of productive mines is found in Esmeralda 
County, and the largest number of. nonproductive is reported from Nye County. 
The following table shows the number of mines, classified by chief product, in 1905: 


Number of mimes, classified by chief product, in Nevada in. 1905. 


Son. Mines . Gold placer mines. | Deep mines. 
report- - -- ee x -—-—— 
County. prune iK | Eis m P l la, 5il- | Cop- | : Mixed! 
mines, , D id Sluice. | Total. ¡Go ; ver. | per. Pe ores, | Total. 
i I 
Churchill and | | 
Douglas...... 27 1 [eI 1 1 2 Lr pd 6 
T — 26 9. 2. 1 3, 2 2. Loses | 1 | ideae 1 6 
Esmeralda ..... 136 30 Lad uf FOODS rat 22 5 1 | A R 30 
Eureka ........ 15 Ll AA O PEA j A A O isses 1 11 
Humboldt ..... 58 | e cocoa qot 2 2.9 ne [MIN Pus IS 4 
Lander......... 35 rendere | A O | 1 5 il: Ls: PES 7 
Lincoln ........ 160 | 1M deese 2 2 10 I E A A ' lagu 12 
LYON. RENNES LE PPP 1 yl Bars an re 5 
A ru 0010 IX ee A ese ues 2 concen O CA 12 
Ormsby ........ IR A tiu ek | E A ÓN herbie tect J d PIU wate 
SOTO LL ais heck ou 30 . 13 its Sous A A | IS: ace ke ates | ieee | dura ds aaa 13 
Washoe ......... 60 TEER EL, 1 1 diia Lia sse MM T ACES 4 
White Pine .... 06 Mic 2 2 | 2 1 1 B ioni | Sabena d ! 12 


Total..... RON 132 2: 8 10 Go. 2 4 B 1 2 122 
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As to source of gold production, it will be seen that, with the exception of 400 
ounces from placers, 51 ounces from copper ores, and 1,460 ounces from lead ores, 
the entire output was derived from siliceous ores, and the largest amount was from 
Esmeralda County. This is shown in the following table: 


Source of gold product in Nevada in 1905 by kinds of ore, by counties. 


County. 


Siliceous 


{Fine ounces. | 


Deep mines. 


| Ores. pua Lead ores. 

Churchill and Douglas... 0. 97 101.59. |... ss 11.17 
(jh ^em c TN 299. 92 6,424.20 |.......... 1,22 
a eese 95,359.62 |.......... ^ 667.58 
i20) T p E ISA RR 753.97 
Humboldt ...............|....Luusees- 1,897.07 |.......... nets 
AAA SE eet feted 181.94 38. 70 | EMEN 
Lincoln ess eR CR RE RES 42. 96 51,293. 32 AA Ra iras 
Ljoti 2 cce nre aieia 4.81 1, 909. 65 12:02. oodd: 
jl ———— ERR 64,945. 70 |.......... De 
OPES A REX RENS i. Seuss e 292044. 4 T. o rodea dudes 
Washoe ........ssseeeeeee 9. 67 1,081.62 |.......... ro E 
White Pine .............. 41. 89 146. 43 | ae 16. 45 
Totaled 2e 400.25 | 58,015. 54 51.32 1, 460. 39 

Increase (+) or de- 

crease (—) ..... esee —1,060.28 | +12, 262.08 | +41.26 | --]1, 116. 73 


| Grand total. 


Total. 


112. 76 

6, 435. 42 
96, 027. 20 
753.97 

1, 897. 07 
220. 64 
51, 293. 32 
1,922. 27 
64,945. 70 
29,674.41 
1, 081. 62 
162. 88 


2H, 527. 26 


! 11,186. 61 


113.73 
6,735.34 
96,027. 20 
753.97 

1, 897. 
220. 
51, 336. 
1,927. 
64, 945. 7 
29, 674. 
1,091. 
204. 77 

254, 927, 


+10, 126. 33 


Of the silver yield, out of a total of 6,482,081 ounces, 6,183,588 came from siliceous 
ores, 291,953 from lead ores, 4,753 from zinc ores, and 1,689 from copper ores. The 
placers yielded only 98 ounces. The total increase of silver over the previous year 
was 2,213,958 ounces, by far the largest proportion of the increase coming from the 


siliceous ores. 


The details of this output by counties is shown as follows: 


Source of silver product in Nevada in 1905 by kinds of ore, by counties. 


Siliceous 


County. 
ores, 

Churchill and Doug- 

AAA A EIS 167 
AA 68 11, 950 
Exmeralda........... .......... 20, 750 
Eüreka Loto coo doc A Pesca qst 
Humboldt........... Po AE Pam 5, 864 
¡A A rREP PUES 27,093 
Lincoln.............. | 5 59,621 
(AAA A cud rure 36, 475 
NY Oo cee aeons E LEE 5, 443, 487 
SUITOR cca aed we thease ee 577, 747 
Washoe...........--- | 2 416 
White Pine.......... 23 15 

Total .......... | 98 | 6,183,588 

Increase (+) or de- | 

crease (—)......... | +98 |4-2, 257,123 


[Fine ounces.] 


Deep mines, 


Copper Lead Zine 
| ores, ores, | ores, 
| T | 
as 3.710 | PEE 
uude tcd 10.775 5 deca dud 
| En 72, 947 lI 
MEE | 77, 387 1, ORM 
4. 9 wa marrano. cee eee see 
|LETTRE 
m TREMENDO RENI Te 3,605 
1,490 12152274 te 
RAMS | RO Leu 
*+%. 4... 00000906 A MN 
sm NA ERE 
MSto ICE | 119,086 .......... 
1,689 | 291,953 1,753 | 
l 
--31 --47,185 «4.753 


| a 


Total. 


8,877 
22,725 
93, 697 
78,475 

5, 864 
27,292 
63, 286 
37, 968 

5, 451,535 
577, 747 
416 

119, 101 


6, 481, 983 


SS 880 | 


Grand total. 


3, 877 
22, 793 
93, 697 
78,475 


577, 747 
418 
119, 121 


6, 482, 081 


42,213,105 
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REVIEW BY COUNTIES. 
CHURCHILL AND DOUGLAS COUNTIES. 


The production from these two counties was very small in 1905, being only $2,351 
gold, $2,342 silver, and $1,880 lead, a total of $6,573. This is a falling off of $9,832 
gold and $12,661 silver, but an increase of $1,880 in value of lead. There are only 
7 mines in all reporting production—2 gold, 2 silver, 2 lead, and 1 placer. Practically 
none of the placers in Douglas County were operated, and there were no large pro- 
ducing deep mines in 1905, although some development work was carried on during 
the vear. The production for 1905 came from the Hot Spring and Westgate districts, 
in Churchill County, and the Gardnerville or Silver Lake district, in Douglas 
County. A number of new camps were established late in 1905 and in 1906. Among 
the prominent ones are Fairview, Wonder, Eastgate, and Chloride, in the southern 
part of Churchill County. Fairview is close to the Nye County border, and Wonder 
and Chloride are about 18 miles northeast of Fairview. The ore of the mines at 
Fairview runs in the proportion of about 7 ounces of gold to 100 ounces silver, and a 
number of properties there are expected to ship ore in 1906. Some of the most 
prominent of the mines are the Fairview, the Eagle Mining Company, the Cyclone, 
the Nevada Hills Mining Company, and the Dromedary Hump, at Fairview; and 
the Wonder Mining Company and the Jack Pot Mining Company, at Wonder. 


ELKO COUNTY. 


In this county the production was $139,232 gold, $13,767 silver, $8,752 lead, and 
$5 zine, a total of $161,756, which is a loss from 1904 of $100,652, principally in the 
silver output. There are 9 mines reporting output—2 hydraulic, 1 surface placer, 2 
gold, 2 silver, 1 lead, and 1 yielding mixed ores. Some 26 mines report no produc- 
tion. In the deep mines there was very little difference in the quantity of ore 
worked, though only two-thirds the number of properties produced that were pro- 
ductive in 1904. The average total value per ton fell from $16.07 in 1904 to $9.66 in 
1905; and the average value per ton in gold and silver fell from $15.67 to $9.11. This 
alone accounts for the reduction in output for the vear. The placer gold vield was 
very small in 1905, but the prospects for an increased output are good, as soine of the 
properties at Mountain City and Elko are being equipped with hydraulic plants. 
The largest producing deep mine in the county is the Lucky Girl claim of the Mon- 
tana Mining Company, at Edgemont, which has a 20-stamp mill. Other producing 
mines are the Aura King, in Blue Jacket district; the Greenback and the Nelson 
mines, in Cope district; and the Black Forest Mining and Smelting Company, in 
Spruce Mountain district. The last-named company produced nearly all the lead 
credited to the county and most of the silver. It operates a 30-ton smelter, using a 
mixture of coke and pine wood for fuel. The camp at Tuscarora, formerly a large 
producer, was virtually idle in 1905, lessees only working. Seven or eight proper- 
ties have since been merged into the Elko-Tuscarora Consolidated Gold Mining Com- 
pany, and extensive developments are being carried on. 


ESMERALDA COUNTY. 


The output for the vear from this county of $1,985,058 gold, $56,593 silver, $8,804 
copper, and $7,986 lead vields a total of $2,058,441, making it the second county of 
the State in point of importance of yield, only Nye exceeding it. In fact, in. gold 
output it is the leading county of Nevada, exceeding Nve County by $642,511. Yet 
even this was a falling off of $426,391 gold from 1904. There is also a falling off of 
$17,745 shown in silver, and of $2,551 in lead; at the same time there wasan increase 
of ore worked amounting to 5,491 tons, and 6 more deep mines were producers than 
in 1904. The loss is manifest in the material reduction of average total value per 
ton from $133.40 to $85.05, and also in the gold and silver average value per ton from 
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$152.84 to $84.36. This shows that lower grades of ore were shipped than previously 
from certain dumps. The ore worked in the year amounted to 24,203 tons, valued 
at $2,055,441, of which 610 tons were concentrates worth $60,818, and 3,000 tons of 
old tailings valued at $3,148. There were 30 deep mines worked, of which 22 pro- 
duced gold, 5 silver, 1 copper, and 2 lead. The gold was mainly derived from sili- 
ceous ores, although the largest proportion of the silver came from lead ores. The total 
decline in vield of $437,922 as compared with 1904 was caused entirely by the falling 
off of gold from Goldfield, the remaining camps of the State showing an inerease. 
The Goldfield mines vielded $1,882,051 gold, and $5,188 silver in 1905, a reduction 
of $459,028 gold and $6,186 silver as compared with 1904, as is shown by the follow- 
ing table: 


Production of Goldfield district, Esmeralda County, Ner., 1905. 


[Fine ounces.] 


| Gold. | Silver. 


Year. — 3 ue 

, Quantity. Value Quantity. Value. ` 
e RC REN ORE ' 113,793.23 | 82,341,979 | 19,954 ^ S11, 274) $2,353,353 
TY CRM ea NERA DROP DAE ^ 91,057.77 | 1,882,951 8,589 | 5,18% 1,588,139 
Increase (+) or decrease (—) -i — 22, 205. 46 -459, 025 — 11, 36b | -6, 186 - 105,214 


+ 


e 

This apparently surprising showing was caused by the cessation of active leasing 
by many of the producing properties of 1904, more attention to progressive develop- 
ment, and the desire to hold the lower-grade ore mined until either reduction plants 
were provided or the completion of the railway from Tonopah made shipping of 
ores more profitable to the mining companies. This policy, the revival of the leas- 
ing system and the coinpletion of the railway had the effect of increasing enor- 
mously the output of the district for 1906, and the 1906 report will probably show an 
output three or four times as great as that of 1905. 

The largest producer at Goldtield in 1905 was the Florence Goldfield Mining Com- 
pany. Other prominent producers were the Combination Mining Company, the 
Jumbo Mining Company, the May Queen. Mining Company, the Jumbo Extension 
Mining Company, the Kendall Mining Company, the Red Top Mining Company, 
the Diamondtield-Black Butte Consolidated, the Sandstorm Mining Company, the 
St. Ives Gold Mining Company, the Conqueror Mining Company, the Goldfield Min- 
ing Company of Nevada, the Goldfield Simmerone Mines Company, the Goldfield 
C. 0. D. Mining Company, and the Diamondfield Triangle Mining Company. 

The Mohawk Mining Company will be the largest producer in 1906 and in fact 
the largest. producer in Nevada. Of the numerous lessees several are shipping 
extremely rich ore, some of it running into thousands of dollars per ton. Other 
1206 shippers will be the Blue Bull Mining Company, the Butte Goldtield Mining 
and Reduction Company, the Jack Pot Mining Coinpany, the Goldtield Daisy Min- 
ing Syndicate, the Silver Pick Mining and Milling Company, the Laguna Mining 
Company, the Velvet Gold Mining Company, the Atlanta Mines Company, and the 
Goldtield Great Bend Mining Company. 

There has been a revival of interest in the Esmeralda district near Aurora, and 
although the Golden Fleece was the only producer in. 1905 there will be others in 
195. There were several small producers in the Columbus district (Candelaria), 
the principal one being the Georgine. 

The Lida Queen Mining Company in the Gold mountain district was a small pro- 
ducer, and numerous other properties are being developed in this district and also 
in the old Montezuma district, some of which will be shippers in 1906. The mines 
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in the Hawthorne district did not report any product. in 1905, although a number 
were actively worked. The Southern Klondike mine in the district of the same 
name was a small producer in 1905, and the Nevada Alpine Mining Company in the 
Lone Mountain district shipped ore that ran high in silver and lead. In fact, most of 
the lead and silver credited to the county was produced by the Nevada Alpine. 

The Nevada Rockland Mining and Milling Company in the Wilson district was a 
small producer. 

In the Silver Peak district the only producer in 1905 was the Mohawk-Alpine 
Mining Company, but many properties have changed ownership or have been 
absorbed by companies, and much development is in progress. Among the operat- 
ing mines are the Pittsburg Silver Peak Gold Mining Company, the Silver Peak and 
Drinkwater Gold Mining Company, the Nevada Smelter and Mines Company, and 
the Silver Peak Volcade Mining Company. 

There were a number of producers in the vicinity of Sodaville and also at Mina, 
Goldyke, and in the Silver Star district. The free-milling ore was treated at the 
Stewart mill at Sodaville. Among the more important properties were the Moho, 
which produced gold, silver, and lead, and the Blue Light, which was the largest 
copper producer in the county. 

A large number of claims are being operated at Palmetto, west of Lida, and some 
of these will ship ore in 1906. 

The Buena Vista distriet, adjoining the California line and in the vicinity of the 
old Indian Queen mine, has several mines under development, but produced no 


metal in 1905. ° 
EUREKA COUNTY. 


The county of Eureka yielded a total of $88,393, of which $15,586 was gold, $47,399 
silver, $10 copper, $24,689 lead, and $709 zinc. This shows a decrease from 1904 of 
$28,710 gold, $45,821 silver, and $1,370 copper, and an increase of $4,285 lead and $709 
zinc. There was not half as much ore worked from this county as in 1904, although 
there was one more deep producing mine; but the average total value per ton 
increased from $19.56 to $24.28, and the average value in gold and silver increased 
from $16.89 to $17.30. Of the 11 deep mines reporting product from the county, 1 
produced gold, 9 lead, and 1 mixed ores. The gold, silver, lead, and zinc came from 
lead ores. 

The principal producing mines in the Eureka district were the Bullwhacker Min- 
ing Company, the Cyanide, the Diamond Mining Company, the Excelsior Mining 
Company, the Standard, and the Laurel. The Eureka district mines were not as 
active as in 1904, and the production decreased, as is shown in the following table: 


Production of Eureka district, Eureka County, Ner., in 1905. 


Gold. | Silver. Lead. Zinc. 
Quantity. | Value. Quantity.) Value. Quantity.) Value. | Quantity. | Value. value. 
PEE Fine oz. Pounds. | Pounds. 

E ere cscs 1,653.21 $34,175 | 45,5558 ,825,968 | 490,306 $19,897 |............].......- $80, 040 

1909... io ds | 651. 85 13, 457 | 36,341 | 21,950 | 416,308 | 19, 566 9, 120 $538 55, 511 
Increase | 
a 
decrense 

(--)..... —1,001.36 :—20,718 —9,217 |—4,018 | —79,998 | —331 +9,120 | +688 |—24, 529 
| 


The Eureka Consolidated Mining Company, the Richmond Consolidated Mining 
Company, both idle in 1905, have been acquired by the United States Smelting, 
Refining, and Mining Company, and are now being worked. In the Mineral Hill 


GOLD AND SILVER. 269 


district the 1900 mine and the Mineral Hill Mining Company produced a small 
quantity of gold, silver, and lead—principally silver and lead. 

In the Cortez district the Tenabo Mining and Milling Company and the Rhoda 
were producers; and the Gold Quartz Mining Company, in the Bullion district, at 
Beowawee, near Cortez, produced a small amount of gold in 1905. Other mines in 
the same district, among which are the Bullion Hill, the Grey Eagle, the Indepen- 
dence, the Wenban, and the Rough and Ready, are under development. 


HUMBOLDT COUNTY. 


Humboldt County yielded $26,957 less gold and 32,183 less silver than in 1904, the 
production in 1905 being $39,216 gold and $3,542 silver, a total of $42,758. There was 
one less producing deep mine, but 695 more tons of ore were worked. The vear 
shows a falling off of an average value per ton from $0.94 to $6.30, or about one-third. 
Less than 10 tons of concentrates came from the ore worked. Of the 4 productive 
mines in the county, 2 yield gold and 2 silver. Both gold and silver came from 
siliceous ores. 

The largest producer is the Pine Forest Gold Company, in the old Vicksburg 
district, In the extreme northern part of the county. Other producers were the 
Bonanza King Mining Company, in the Fitting district; the Fourth of July, in the 
Kennedy district, and the Sheba Gold and Silver Mining Company, in the Star 
district. 

The placer mines at Golconda and Lovelocks were nonproductive in 1905. The 
Gold Run Development Company is, however, doing development work, and the 
Monte Cristo Mining Company and the Federal Mining Company, at Lovelocks, are 
engaged in extensive development work. The Nevada Superior Mines Company, 
operating near Humboldt House, commenced shipping ore in June, 1906. 


LANDER COUNTY. 


Only 7 mines reported production in this county in 1905, and 35 were nonproducers. 
Of the productive mines, l is gold, 1 copper, and 5 silver. The silver output, there- 
fore, predominates and amounted to $16,484 in 1905. The gold was 54,561 and the 
copper nominal, the total being $21,513, as compared with $19,905 in 1904. Lander 
is thus one of the 3 counties of the State of Nevada which show an increase of out- 
putover 1904. There were in fact 643 tons less ore worked than in 1904, but the 
total average value per ton advanced from $18.64 in 1904 to $50.62 in 1905, and 
the average per ton in gold and silver from $14 to $49.52. The yield came chiefly 
from 425 tons of ore, all siliceous. The principal producing mines are the Austin 
Gollfield Mining Company, the Austin Hannapah Mining Company, and the Double 
H. mine, in the Reese River district; and the Little Giant, the Old Humboldt, and 
the Morning Star, in Battle Mountain district. None of the mines in the Galena dis- 
trict are very active, but the Reese River and Butte Mountain districts will probably 
show an increased production in 1906. 


LINCOLN COUNTY. 


This county ranks third in output in Nevada, and is one of the three which yielded 
over a million dollars in 1905, though the total was somewhat less than in 1904, as 
is =hown as follows: 


Production of gold, «ver, lead, copper, and zinc in Lincoln County, Ner., 1904-5. 


Year. Gold. Silver. | Lead. Copper. Zinc. ' Total. 
TE corso Aba E ded pell utu $1, 092, 5x3 "^ $71,965 ! $13, 940 | A E A 81, 178, 488 
A ii here uaeiis Bon 1,061,215 | 38,228 | 14, 200 | 83,558 | $10,451 | 1,157,655 
| 
— ————————Ó————— —— ee SERES DO 
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It will be noted that both copper and zine are among the products for the vear, 
which were not apparent in 1904. Only 14 mines report production, of which 12 are 
deep and 2 surface placere. Less of gold and Bilver were produced than in 1904, but 
more of copper, lead, and zinc. Although there were 3 less producing deep mines 
than in 1904, the tonnage value per ton fell off from $8.17 to $6.58, and the average 
value per ton in gold and silver from $8.08 to $6.25. Some $72,507 were recovered 
from working over 16,500 tons of old tailings. The returns indicate that all the gold, 
except a few ounces from placers, was derived from siliceous ores. The silver was 
derived from both siliceous and zinc ores. 

The advent of new railroads is rapidly bringing life to old mining districts in the 
county and developing new ones as well. Among the more prominent new districts 
are those of Crescent, in the extreme southern portion of the county; El Dorado 
Canyon, near Searchlight; and Gold Butte, in the southeastern portion of the State. 
None of these reported any production for 1905. The older districts of Goodspring, 
Caliente, Bunkerville, Geyser, Logan, and Moapa were not productive in 1905, 
although several mines at Goodspring will probably be shippers in 1906. 

The Bamberger-Delamar gold mines in Ferguson district were, as in 1904, the 
largest producer in the county and the third largest in the State. This company 
handles a large tonnage yearly in a 400-ton amalgamating and cyanide plant. The 
Searchlight district is the most active one in the county, and the producers in 1905 
were the Quartette Mining Company, the Southern Nevada Mining and Milling 
Company, the Searchlight Mining and Milling Company, the Cyrus Noble Mining 
Company, and the Searchlight Parallel Mining Company. Other large operators 
reporting only development work were the Chiquita Consolidated, the Blackhawk 
Consolidated Mining Company, the New Era Mining Company, the Brockman 
Mines Company, and the Techaticup Mining Company. The production of this dis- 
trict in 1905 as compared with 1904 is as follows: 


Production of Scarchlight district, Lincoln County, Nev., in 1905. 


EOS : Lt Ae 7 
Gold, Silver. | Copper. Lead. 
ran- je D I ag Total 
Quantity, | Value. | Quantity. | Value. ‘Quantity. Value. ‘Quantity. Value. value. 
dp = nr - M NOD PEA ixi: v 
Fincounccs, ains , Pounds. Pounds, 
300 eio secus. 18, 401.16 $380, 386 | 13,477 | 87.682 L.......... m ae $398, 068 
19039: cec sus 19, 329. 43 | 399,575 28,528 17,231 22,808 $3,558 12,064 | $567 420, 931 
Increase. . 928. 77 | 19. 189 | 15.051 i 9, 519 22,808 , 3,558 12, 064 i 567 | 32, 863 
| | 


i 


The Eagle Valley district, near Fay, had two producers—the Iris mine, owned 
by Woody & Dameron, and the Newport Nevada Mining Company. 

Pioche district only reported one producer in 1905—the E. & F. Mining Company. 
Developinent work is now active, the Nevada-Utah Mines Company, the Janette 
Mining and Milling Company, the Raymond Ely West Mining Company, the Bris- 
tol Consolidated Copper Company, and the Gordon Mining Company being some of 
the properties now under development. 

In the Yellowpine district the Nevada Keystone Mining Company and the Potosi 
Zine Lead Mining Company were the only producers. The last-named company 
ships a zinc-lead ore carrying a small quantity of silver, and was the largest producer 


of zinc in the State. 
LYON COUNTY. 


The total output of Lyon County for 1905 was $108,684, of which $39,837 was gold, 
$22,933 silver, and $45,914 copper, a decrease from 1904 of $62,922, Both gold 
and silver show a material decrease, though the copper values were $45,914 more 
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than in 1904. There are 4 productive deep gold mines, 1 copper mine, and 1 surface 
placer. Only one-half the deep mines produced in 1905, as compared with 1904, and 
the decrease in tonnage amounted to 12,694 tons. The average total value per ton 
increased 60 cents, but the average value per ton in gold and silver was $3.60, as 
compared with $5.64 in 1904. The old tailings worked yielded $39,234 from 13,628 
tons. Both placers and copper mines yielded nominal amounts of gold, the greater 
part of both the gold and the silver being derived from siliceous ores. 

The principal activity is in the Mason copper district, near Yerington. The 
Douglas mine was the largest copper producer in the county. The Crabb mine, also 
in the Mason district, and operating a small 2-stamp mill, was also a producer. The 
Federal Gold and Copper Company, in the Palmyra district, having an 8-stamp 
will, was the largest gold-producing mine, and the Silver City mine, at Silver City, 
way a small producer. The larger portion of the gold and silver credited to the 
county in 1905 was obtained by the Nevada Reduction Works, at Dayton, which 
operated a 20-stamp mill and sixteen 100-ton tanks in the chlorination plant. At 
present the activity is in copper mines at Yerington. The shippers and prospective 
shippers are the Nevada Copper Company, the Douglas Nevada Copper Company, 
the Yerington Copper Company, and the Ludwig Copper Mining Company. 


NYE COUNTY. 


Nye is the most productive county in Nevada, its output being more than twice 
that of Esmeralda, the second in rank, and amounting altogether to $4,645,771. Of 
this, $1,342,547 was gold, $3,292,727 silver, and $10,497 lead. This is an increase for 
the vear over 1904 of $895,822 gold, $2,049,152 silver, and $5,126 lead. These 
increases are entirely due to the operations of the mines in Tonopah district, which 
produced altogether, during the year, $4,449,486, as is shown in the following table: 


Production of Tonopah district, Nye Coil; Ner., in 1905. 


(Fine ounces.] 


2. Gold. | Silver. 
Year. i A URN. Total 
l Quantity. | Value. Vale. | € guante Value. value. 
Lom T OA 18,698.18 | $386, 526 2.119,942 | $1,208,367 | 21,594, 893 
| MD ean oe es | 58,856.94 | 1,206,345 | — 5,369,439 , — 3,243, 141 | 4,419, 486 
Aa ' — 89,658. 76 ' 819,819 3, 249, 497 2,034,774 | 2,854,593 
i 


This result ie all the more surprising when it is realized that there were in the 
entire county in 1905 only 12 producing mines. Of these the predominating metal 
in 2 was gold, in 9 was silver, and in 1 lead. It is to be noted also that by far the 
larger proportion of values in these Tonopah ores is silver. ' Of this metal there were 
5,359,439 fine ounces produced, valued at $3,243,141. From this showing it is seen 
that the Tonopah ores average about three-fourths silver and one-fourth gold. 
Although only 2 more mines were producers in the county than in 1904, they treated 
91.651 tons of ore, which is 68,948 tons more than in 1904. The average values per 
ton, however, were about one-third less; that is, the average total value per ton in 
194 was $74.93 and $50.69 in 1905; the average value per ton in gold and silver was 
$74.69 in 1904 and $50.58 in 1905. Only the very richest ores were shipped in 1904, 
bnt the advent of the railway permitted the shipping of lower grades. From the 
ores treated, 158 tons of concentrates were obtained, valued at $19,886. The gold 
came entirely from siliceous ores, as did virtually all of the silver, though some 8,000 
ouncea of the latter metal were derived from lead ores. 
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The marked increase in output of the county was due to increased shipments on 
the completion of the railroad, and would have even been greater had the railway 
been able to furnish more cars and the smelters able to take all the ore offered. 

The largest producer in the county was the Tonopah Mining Company, which 
yielded over twice as much gold and silver as any other Nevada mine, and which 
shipped double the quantity of ore sent out by any other Nye County mine. Other 
Tonopah producers were the Tonopah Extension Mining Company, the Tonopah 
Belmont Mining Company, the Montana Tonopah Mining Company, the Tonopah 
Midway Mining Company, the North Star Tunnel and Development Company, the 
West End Extension Mining and Milling Company, and the Eureka-Alpine Mining 
Company. The Jim Butler Tonopah Mining Company and the MacNamara Mining 
Company will be among the shippers in 1900. 

Development and exploration in distriets tributary to Tonopah has been very 
active. Some of these districts are: Cloverdale, Kawich, Silver Bow, Round Moun- 
tain, Reveille, Lookout, Hannapah, Milletts, Clifford, Bellhellen, Golden Arrow, 
Jefferson Canyon, Ramsey, Cold Spring, and Lodi. 

Of the numerous properties in these districts only the Southwestern Nevada Mines 
Company, in the Reveille district, shipped some silver-lead ore, and the Quincy 
Mining Company, in the Cold Spring silver district, shipped some silver ore. Aside 
from this, none of these districts report any production for 1905. The Old Glory 
Mining Company and the Sitka mine, in the Reveille district; the Cirac Mining 
Company, Cloverdale distriet; the Illinois mine, Lodi district; the Gold Reed 
Mining Company, at Kawich, and some others in Silver Bow district will be ship- 
pers in 1906. 

In the Old Union district, at Berlin, the Nevada Company, which operates a 
30-stanip mill was a large producer. 

Development is very active in the Johnnie district in the southern part of the 
county, but no production was made in 1905. It is probable there will be some 
shippers in 1906. 

In Bullfrog district, including Beatty, Rhyolite, Transvaal, Gold Center, the only 
producer in 1905 was the Montgomery Shoshone Consclidated Mining Company. 
Some of the larger operators are the Providence Mining Company, the Bullfrog 
Mayflower Mining Company (shipper 1906), the Crystal Springs Mining Company, 
the Bullfrog Mining Company of Nevada, the Bullfrog Gold Bar Mining Company, 
the Amethyst Mining Company, the Gibraltar Mines Syndicate, the Golden Scep- 
tre Mining Company, the Montgomery Mining and Milling Company, the Bullfrog 
National Bank Mining Company, the Yankee Girl Mining Company, the Bonanza 
Mining and Milling Company, the Original Bullfrog Mining Company, the Tramp 
Consolidated Mining Company, and the Four Ace Mining Company. 

In Manhattan district there was no production in 1905. The following are the 
principal mines, some of which will ship in 1906 or 1907: Sevler-Humphrey Mining 
Company, Little Grey Mining Company, Jumping Jack Manhattan Mining Com- 
pany, Manhattan Gold Mining Company, Manhattan Consolidated Mines Company, 
Manhattan Consolidated Extension Mining Company, Manhattan Butler Mining 
Company, Manhattan Dexter Mining Company, Manhattan Giant Mining Company, 
Manhattan Nevada Mines Company, Manhattan Pinenut Mining Company, Man- 
hattan Standard Mining Company, and Stray Dog Manhattan Mining Company. 
In the Round Mountain district there was no production in 1905. Among the mines 
which may produce in 1906 are: Round Mountain Virgin Mining Company, Mackey 
Mining Company, Round Mountain Mining Company, and Round Mountain Con- 
solidated Mining Company. 

STOREY COUNTY. 


Formerly and for many years the largest proportion of the output of Nevada came 
from the Comstock mines in this county, but this is no longer the case. In fact, 
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these mines yielded in 1995 nearly $400,000 less than in the previous year. The out- 
put for 1905 was $966,178, of which $613,424 was gold, $348,959 silver, and $3,795 
copper. This output came alinost entirely from the Comstock mines and from old 
tailings originating from these ores. Returns were received from 13 producing prop- 
erties, all deep mines. There were 89,484 tons of ore and tailings, or 19,512 tons more 
than in 1904. The values fell off materially, however. The average value per ton in 
gold and silver fell from $19.51 to $10.75. Of the 89,484 tons of ore treated 65,174 
tons were old tailings, yielding $169,352. Some 215 tons of concentrates are also 
included, which yielded $179,812. The gold and silver product all came from sili- 
ceous ores. Of the producing mines the leading one is the Ophir Mining Company; 
the others are tbe Silver City Mining Company, the Kinkead Mining and Milling 
Company, the Potosi Mining Company, the Chollar Mining Company, the Andes 
Silver Mining Company, and the Cosmopolitan, the Lady Ryan, and the Overland 
mining companies. In addition to these mines the three cyanide plants of the 
Comstock Mining and Milling Company and of the Chas. Butters Company ( Limited) 
treated many thousand tons of old tailings by cyanide process, and besides the gold 
and silver recovered obtained about 12 tons of copper. 


WASHOE COUNTY. 


The production for this county in 1905 was $22,811 as compared with $40,466 in 
1904. It was nearly all gold, only $252 being silver. There were only 5 producing 
mines—4 deep mines and 1 a surface placer. The 4 deep mines yielded 3,642 tons of 
ore, which was 1,348 more than in 1904, but the average value per ton was $6.21 in 1905 
as against $17.64 in 1904. The largest producer is the Springfield-Nevada Mining | 
Company in the Whitehorse district. The Gold Center and the Renegade, in the same 
district, were small producers. The only other producer was the Reno-Mispah Min- 
ing Company, in Peavine district. In spite of the decline in output development is 
very active in the county. In the Whitehorse district many mines have changed 
ownership, and there have been many consolidations and more effective work has 
been done. The production will largely increase in the near future. Some large 
operators and probable producers are the Green Hill Mining Company, the Belcher 
Gold Mining Company, the Keystone-Nevada Mining Company, the Texas-Nevada 
Mining Company, the Whitehorse-Nevada Mining Company, and the Pyramid Min- 
ing Company. There were no producers in the Galena district in 1905, but the 
Rocky Hill Mining Company, the Nevada Commonwealth Mining Company, and 
the Galena Hill Gold and Silver Mining Company are probable producers for 1906. 


WHITE PINE COUNTY. 


The production of this county in 1905 was $4,233 gold, $71,951 silver, $1,916 
copper, and $94,481 lead, a total of $172,581, as compared with $169,375 in 1904. 
There were 14 mines reporting production, of which 2 are surface placers and the 
others deep mines. Eight of the latter have lead as the predominating metal in 
their ores. Of the 2,488 tons of ore worked, the average total value per ton was 
$59.01, as compared with $54.84 in 1904, and the average value per ton in gold and 
silver was $30.27, as against $20.75 in 1904. The lead and gold output show a reduc- 
tion, but there is an increase in both silver and copper. The largest proportion of 
the gold was derived from siliceous ores, but most of the silver was from the lead 
ores. 

In the Silver Canyon district, the Siegel Consolidated mine was the only producer 
in 1905. In the Gold Canyon (or Cherry Creek) district, the Hartford-Nevada 
Mining Company and the Wide West Mining Company were small producers. In 
the Duck Creek district the Success mine was a small producer. White Pine dis- 
trict, which is practically all silver-lead, and which produced $17,935 silver, $91,343 
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lead, and $270 gold, is the largest lead-producing district in the State, having yielded 
1,943,504 pounds out of 3,457,124 pounds credited to Nevada in 1905. The principal 
producers are the Rocco Homestake, the Nevada Mining Company, the Lead King 
Mining and Milling Company, the Whitepine Mining Company, the Ne Plus Ultra, 
the Julia, and the Young Treasure mines. 

The Newark Mining and Smelting Company, in the Newark district, was a small 
shipper of silver-copper-lead ore; while the Vulcan Mining and Smelting Company 
produced some silver and lead, and also nearly all of the copper product of White Pine: 
County for 1905. 

The new railway has given great impetus to the old copper district near Ely, Nev., 
and numerous consolidations of claims have taken place, while smelters are contem- 
plated. The principal active companies are the Nevada Consolidated Copper Com- 
pany, the Giroux Consolidated Mining Company, and the Cumberland-Ely Mining 
Company. 

The Black Horse district, near Osceola, is being explored. The two most promi- 
nent new companies are the Mabel Mining Company and the San Pedro Mining 
Company. 

The Osceola (Centennial district) quartz mines report no production for 1905, and 
only one placer mine, the White Rock Gold Mining Company, was operated in 1908. 


LATER DEVELOPMENTS IN NEVADA. 


This review of the conditions existing in Nevada, accompanied by the statistics for 
1905, refers only to that year, but it may not be out of place to write briefly of some 
features relating to a subsequent date as they have been largely influential in bring- 
ing about the present widespread interest in the mining affairs of the State. The 
most important development in any single mine has been that which has occurred 
in the Mohawk mine, at Goldfield, where the richness and quantity of the ores 
obtained by the lessees during 1906 have arrested the attention of the mining world. 
From published reports concerning the leases in this mine (not verified by the 
United States Geological Survey) it appears that from April 18 to November 20, 
1906, the gross value of the ores shipped by the various lessees in this mine amounted 
to $4,075,919, and the net values to $3,135,426. They also had ore stored and in transit 
amounting in value to $950,000 additional. It was estimated also that over $4,000,000 
would be recovered during the remainder of the life of the leases, which expire in 
January, 1907. On November 20, 1906, the Mohawk merger took place, by which 
the Goldtield Consolidated Mines Company acquired the Mohawk, the Red Top, the 
Jumbo, and the Laguna properties, and they will be hereafter worked as one. The 
company has been organized with 5,000,000 shares of capital stock, par value $10 - 
per share. Before the consolidation these separate properties had produced a total 
gross sum of $6,054,610. The Mohawk did not produce until 1906; the Jumbo 
began producing in July, 1904. The Red Top ore has been reduced in a small local 
mill operated under lease. 

The average freight and treatment rate on ores shipped to smelters for 1906 has 
been $23.50 per ton. The cost of treatment of .oxidized ores in the Combination 
Mines Company mill for the same period has been $5.82 per ton, with about 91 per 
cent extraction. This cost will be further reduced by a mill treating a large tonnage, 
and this mill has now been constructed. The mines are well developed considering 
the short time which has been occupied in the work. Under the leasing system, 
although the ore was exceptionally rich and the life of the lease short, there has 
doubtless been much robbing of the mine, which will not be the case when system- 
atic development work is conducted by the company itself. 

The wonderful output of these leases, occurring in such a brief period, has natu- 
rally attracted attention from all quarters. The stocks not only of the Goldfield 
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properties but of mines in all the adjacent districts have been placed upon the 
market and have been purchased with avidity by the speculative public. There are 
now some 400 mining stocks of these Nevada districts being sold at the San Francisco 
Stock Exchange. Many of the mines represented by these stocks doubtless possess 
merit, while it is equally certain that numbers of them are valuable for speculative 


purposes alone. 
NEW MEXICO. 


By WALDEMAR LINDGREN. ; 
PRODUCTION. 


The production of gold in New Mexico in 1905, as reported by the producers, 
amounted to $317,510, a decrease of $64,420 compared with the figures for 1904. On 
the other hand, the reported output of silver during the same year was 369,192 
ounces, representing an increase of 154,639 ounces. The precious metals were 
obtained from 21 placers and 52 deep mines, the latter yielding 145,629 tons, an 
increase of more than one-third over the tonnage of last year. The average value 
per ton of the ore from the deep mines in gold and silver was $3.03, a decrease of 45 
‘rents from 1904. The total value per ton was $16.21, a decrease of $1.98 from the 
figures of 1904. It should be noted that the larger part of the tonnage represents 
cipper and zinc ores very poor in gold and silver. After eliminating these low- 
grade ores, the average tenor of the gold and silver ores proper would be about $9 
per ton. 


Production of gold, silver, and associated metals in New Mexico in 1904 and 1905. 


1904. 1905. E ense (1). de- 
Metal. VE eo E u mM E eue 

| Quantity. | Yelne.. p Quantity. Value. Quantity. a Value. 
inodo isset fine ounces.. 18, 476 $351,930 | 15,359.56 $317,510 | — 3,116.44 — $64, 420 
CUT PRO do....| 214,553 124, 103 369,192 222,99? | 154,639 + 98, 889 
Copper ..........- pounds..| 4,972,170 646,382 | 6,126,025 | 955.660 | +1, 153, 855 --309, 278 
Lad RR do....| 3,122,872 184,283 | 1,510,209 | 70,980 | —1,612, 663 — 68,308 
OT MCN c S do....! 18,493, 835 674,692 | 15,142,251 | 893,393 | +1,648, 419 | +218, 701 


Total........... suse | SEN i 1, 961, 390 | AA | 2,460,535 lociones. +499, 145 


Production of gold, silver, copper, lead, and zinc in New Mexico in 1905, by counties. 


| 


Produc- Gold. Silver. 

County. ing |Tonnage. — - : e 

mines. Quantity. Iv Value. | Quantity. | Value. 

Short tona.| Fine ounces, Fine ounces. 

Coifax, Otero, Rio Arriba, and Taos... 13 134 1,673.70 $34, 598 276 $167 
bids ANA A NpeoniRi 5 6, 566 324.60} — 6,710 21, 776 13, 158 
cis M T 21 81,160 2,225.60 | 46,007 86, 629 52, 324 
A os e ea AREA r Ras | 6 3,060 | 361. 59 7,475 757 457 
LCUR ed un atte verset ease Aire i 5 A aaa 5,199 3, 140 
santa Fe, 8an Miguel, and Valencia | 8 400 802. 00 6, 243 42 | 25 
o RR | 6| 3,516| 4,791.16 99,042 8, 760 6, 291 
MOTTO.. A VE AERE ERU ERES 9 49, 447 5, 680. 91 117,435 245, 753 148, 435 
TOM itunes | 73 | 145,629 | 15,959.56 | 317,510 | 369,192 | 222,992 
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Production of gold, silver, copper, lead, and zinc in New Mexico in 1905, etc. —Continued. 


o Copper: EE , UPRO: y Zinc. | val 
County. value 
Quantity. | Value. , Quantity. | Value. | Quantity. | Value. : 
Colfax, Otero, Rio Ar., Pounds. Pounds Pounds 
riba, and Taos......... 53, 602 85 300 Tease A IA A 843, 127 
Dona Ana .............-. 96,058 | 14,985 | — 327,707 | $15,402 30,000 $1,770; 52,020 
Grant...................Ċ. 5,291,222 | 825,431 ' 3821, 035 15, 089 257, 203 | 15,175 954, 026 
Lincoln ................. 14,404 | 2,217. 7,511 A tenti A bee 10, 532 
BUA: piece "nr TERR Ra EE 463, 956 21, 806 225, 000 18, 275 38, 221 
Santa Fe, Sun Miguel, 
and Valencia.......... A ce A A o 7.656 
Sierra ................... 46, 661 FRU AMIA ARE AAA AA 111,613 
BOCOFTO. 5222. 2ee ee 615,175 | 95.967 ! — 390,000 | 18,330 | 14,630,051 | 863,173 | 1, 213, 340 
Total .............. 6, 126, 025 955, 660 | 1,510, 209 70, 980 | 15,142,254 | 893, 393 | 2, 400, 535 


Increase (+) or decrease ( —) in production of metals in New Mexico in 1905 as compared 
with 1904, by counties. 


Gold. Silver. Copper. 
County. mier iE. e as: ese Pix ie ee E Pa 
Quantity. Value. | Quantity. | Value. : Quantity. | Value. 
Colfax, Otero, Rio Arriba, and Fine onnces. Fine ounces. | Pounds 

THOS PO seen hae Sete Skee —3, 124.29 - $64,569] — 247! - $136 + 35.356] + 85,990 
DONA ANA rt + 324.60 + 6,710| — 2,325| — 788 + 56,058 | + 9,785 
GANG mc iii —1,094.40 — 22,421 | + 11,836 | + 9,062 |+ 862,714 | +249, 725 
¡Hi AAA eco ees p rere EE box - 1,021.41 — 21,121 | — 1,819; — 1,033 + 14,404 | + 2,247 
ETHER DDR RE — 8200 — 1,695 | — 8,350! — 1,804 — 16,000 | — 2,080 
Santa Fe, San Miguel, and Valen- 

A E S + 17.00 + 366 | — 408 | — 235 — 18,308 | — 2,149 
Sandovalisstin arcaicas — 92.00 — 1,899] — 1,085! — ÁB99 ............].......... 
DN "41,183.16 + 24,446 | — 8,295 | — 4,574 + 29.901! + 5,109 
BOOOELTO AA e a EE VRAG ee | + 762.91 + 15,763 4-160, 282 | +98,996 + 189,667 | + 40, 651 

A E E | —3, 116.44 — 64,420 | +154,639 | +98,889 41,153,855 | +309, 278 
Lead. i Zinc 
County. P EE CNN DAE uar ROPA Ecc 
Quantity. ! Value. Quantity. Value. 
Pounds. — | Pounds, | 
DONA ¿ANA PIC PETS —1, 253,781 ^ --852, 602 + 30,000 + $1,770 
GTA CUP ss o + 141,893 + 7,3836, + 257,203 + 15,175 
Lilcoll ceat cte d eviieUrebsacdelq Pastas iUe DIEN COINS ME Qtr EE 
LOTA Ges x De eh Oe ave Ste uic us Dens a xa RE — 207,816: — 7,080 | + 225,000 + 13,275 
SOUOPPO o cocus ed Sb sa ve Ano Aoc dads o hele ous — 298,209, — 11,263 , 41,136,216, +188, 481 


POR teach reeset bit decia A — 63,303 | +1,648,419 +218, 701 
l 
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T.» nage of ore sold or treated, number of deep mines producing, and tenor of ores in New 
Mexico in 1904 and 1905, by counties. 


Number of Average value 
! Tou tons cla? "old | mimea produe: | refe e. | ey gin god 
County. E O AA 
1906.  |Decremxe E| 1904. | 1905. | 1904. | 1905, | 1904. 1905 
Coifax, Rio Arriba, Otero, | Short tons. | Short tons. 

and Taos. ...........---- 134 — 506 22 4 | $13.47 | $66.62 | $9.88 | $4.11 
Dona ADa.......- suse | 6, 566 + 986 5 5| 15.62; 7.92) 250| 3.08 
ÓN 81,160 +34, 128 40 17 | 14.61; 11.62. 220| 1.08 
Lincoln ......... -..... ee, 3, 060 4- 2,240 16 3| 1229| 2.70 12.17 1.85 
Luna.........- c sess | 1,346 — 20 10 5 | 23.73 | 28.40; 4.21| 2.33 
Sandoval ...........-.eess Lees E — 46 Dl 82.28 ........ 32.28 |........ 

Santa Fe, San Miguel, and | | 
Valencia ................ | 400 + 185 15 7| 20.90; 9.08| 7.55 5.61 
Sierra ....... Lesser 8,516 + 2,221 12 3| 49.15 18.09 | 47.47 | 16.02 
SOCOITO ... 22. ee eeeeeeeeee | 49, 447 + 4,882 21 8 915. 95.14 | 8.34 | 5.38 
Total................ /— 145.629 43,2900 | 150 52| 18.19| 16.21! 3.48| 3.08 


| i 


Number of mines classified by chief product in New Mexico in 1905, by counties. 


| ¿sola an mines. | Deep mines. Total 
County. aC ’ | Gold | Gold, mules 
raul. placer. wash, | Gold. ver. | per | ame. pog cedi ead. ducing. 
¡| ee e — 2: 
Colfax ais 5 loce bes oo NN NE E. PCT EN 7 
Dona Ana ......... eese e Er NS b2 |...... 1 | end | 2 5 
A eee ene Dr aca das e5| 5| 1 1 | dg | 2 20 
Lincoln ...........]......-- | Suse: e dene ld E A El cn 6 
PETERE ONE PTS. PNE emu: ran NOR doo AE | a b 
A O 1 a IR ERR 1 | TUS NET | 1 | E 4 
Rio Arriba......... y A AN A A A A A QA Res ¡tamano 1 
San Miguel........!.......- | SNP NOS E ER 2 |...... | ae | ee NEN 2 
Senta Fe........... lesse eese P CNN DRE DUM NOE IMP HOS b 
Sierra PEN 2 | CUN Dada | 1 A emer Sree | 1 | OS 6 
a O dauid res | Eseries A enses f3 1 1 1 9 
MOORS RI ccm PENES 1 | JR Ren he kl SUCHE TRE | — Pn nesses 2 
Valencia ..........|........ AUN. reer eene | Moke, I eee | roots MANO brida 1 
Total ........ g 9 A ERG ES 3 7 9 73 
a Dredge. d One gold, silver, copper, zinc mine. 
b One copper-zinc mine. eGold-silver, copper and lead, 
c One silver-copper mine. f One copper, silver, lead zinc mine. 


Source of gold production in New Mexico, by kinds of ore, in 1905, by counties. 


[Fine ounces.] 


| Deep mines 
County. Placer. 


"T Total. 

Siliceous Copper Lead 

ore. ore, ore, 
Colfax, Otero, Rio Arriba, and Taos............ 1, 649. 68 22. 02 ZONEN. is HER 1,673. 70 
UPC a PRESE FA E A PRA 924.00 |.... = zl» 2. 2 224. 60 
BEEN AA A iste Ted AND aa vexs2? 529. 37 1, 560. 78 1, 84 130. 6] 2, 225. 60 
EE TAE de ds shan 109. 33 "AD. UU. a iaia 1.26 361. 59 
san Miguel, Santa Fe, and Valencia........... 193. 60 | 302. 00 
"lerra 2, 9 1, 791. 1( 
NEED a cedit beside dans qe eax 2» es j , 680. 91 

Total 37. 87 
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Source of silver production in New Merico, by kinds of ore, in 1905, by counties. 


[Fine ounces.] 


Deep mines. 


el. . PCM EOS dl discum um fcf a Yo 
County. Placer. | aiticeous Copper | Lead Total. 
ore. ore. Ore. 
Colfax, Otero, Rio Arriba, and Taos.............. 185 2 R9 luas 276 
Dona A octets ak ht ce E AA AA BAT ae ' 91, 429 21,776 
Gran bos ae mateo cassia caine ta NON | 202 59, 053 6, 339 21,035 86, 629 
A A oe bated beech aep mee RN | 5 131 d A | a 621 757 
LUDA so peat ise tts a aa Ca es ectetur rrr 5,199 5, 199 
San Miguel, Santa Fe, and Valencia ............. | 35 7 AN do | 42 
Sek Riu E pau uas 235 4,514 42011, eco 8, 760 
BOCOTTO Sco tese TIO CN E VS Boies whee ex a 231, 430 9,523 | 4,800 245, 7^3 
O E E | 662 | 295,454 | 19,962 53,084 ' 369,192 
| i 
a Copper-lead ore. bTwo thousand ounces from copper-lead-zinc ore. 


New Mexico contains producing gold and silver mines in 15 of the 25 counties, and 
the mineral-bearing belt extends diagonally across the State from Rio Arriba, Taos, 
and Colfax counties on the north, down to Dona Ana, Luna, and Grant in the 
Southwestern corner of the Territory. The metallic production, though not large, 
is extremely scattered, and was derived in 1905 from 73 mines. 

The larger part of the metallic production is obtained from contact-metamorphic 
deposits or veins closely connected with the many intrusive bodies of granite- 
porphyry, monzonite-porphyry or granite, which are found in the Paleozoie lime- 
stones or sandstones of the Territory. A smaller part is derived from veinsin surface 
flows of andesites or rhyolites like those of the Mogollon and Rosedale districts in 
Socorro County. Not much success has as yet attended the mining of the dissemi- 
nated chalcocite and oxidized copper ores so universally occurring in the sandstones 
of upper Carboniferous or Mesozoic age. 

As stated above, the gold production for 1905 showed a decrease compared with 
the figures of 1904. This is largely due to decreased yield of the placer operations in 
Colfax County, though the increase from Sierra County forms a partial compensa- 
tion for this. The total placer yield in gold was $99,335, against $149,424 in 1904. It 
is possible that more active operations in the deep mines of the Pinos Altos and 
Mogollon districts may result in a slightly greater gold output in 1906. 

The notable increase in the yield of silver is chiefly due to the mines of the 
Mogollon district, and a still larger production may be reported for 1906. 

Lead ores appear to be more difficult to obtain than formerly; most of the lead- 
producing districts in the Territory show decreases in output of the metal. The 
smelters compete for these ores in a manner which should stimulate the production. 
At present the output of lead, 1,510,209 pounds, is fairlv evenly divided between 
Dona Ana, Luna, Grant, and Socorro counties. 

Copper, on the other hand, is produced in increasing quantities, chiefly from the 
Santa Rita, Fierro, and Burro Mountain mines in Grant County. Socorro County 
contributes a notable quantity from the Mogollon Mountains, and Dona Ana County 
comes third. The prospects are good for further progress in 1906. The copper ores 
of Grant County contain very small quantities of gold and silver. 

The zinc production of New Mexico has in the last few years increased wonder- 
fully, the whole industry practically centering in the Magdalena district of Socorro 
County. Smaller quantities of zinc ores are produced in Luna, Grant, and Dona 
Ana counties. The zinc ores contain no gold, and only a few ounces of silver per 
ton. This silver is not recovered, but the same mines produce silver-bearing leuu 
and copper ores. 
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The combined value of the copper, lead, and zinc approaches $2,000,000, while the 
value of the gold and silver together scarcely amounts to one-fourth of this sum. 

The smelters in operation were the Fl Paso plant of the American Smelting and 
Refining Company and the Deminy plant of the Luna Lead Company. Both are 
lead smelters, and the latter was only in operation during part of the year. The 
Comanche Mining and Smelting Company has a 400-ton copper plant in operation at 
Silver City. The lead smelters of Los Cerillos and Socorro, the copper plants at 
Frazer Mountain, in Taos County, and at San Pedro, in Santa Fe County, remained 
closed. 


PRODUCTION BY INDIVIDUAL COUNTIES. 
BERNALILLO COUNTY. 


A few prospects containing copper ores, with a little gold and silver, occur in 
Tijeras Canyon, in the foothills of the Sandia Range, and are reported to be con- 
tained in pre-Cambrian granites and schists. There is no production. 


COLFAX COUNTY. 


In 1905 Colfax County produced $31,138 in gold and 170 ounces of silver. This 
represents only about one-third of the production for 1904. The chief cause of this 
decrease is in the diminished output of thedredge of the Oro Dredging Company, 
located just below Elizabethtown. The gravel is said to have become poorer in grade, 
and in the latter part of the year operations were discontinued and the company 
went into bankruptcy. 

The many creeks heading in the porphyry stock of Elizabethtown, intrusive into 
Carboniferous and Cretaceous strata are all gold bearing, and a fair quantity of placer 
gold was obtained during the year from the Moreno, Poñil and Ute Creek districts. 

Some gold was also obtained from quartz mines, among which the old Aztec mine 
on the slopes of Baldy Mountain is the only one of importance. This mine, which 
many years ago produced much gold, is equipped with a 40-stamp mill. 


` 


DONA ANA COUNTY. 


The principal mining region in Dona Ana County is the Organ district, where an 
extensive mineralization of copper and lead ores has taken place along the contacts 
of a large bodv of intrusive granite. The granite itself contains gold and silver veins. 

At Organ the Torpedo mine of the Copper Bar Mining Company and the Memphis 
Copper Company reported some production, chiefly of oxidized ores in contact with 
metamorphosed limestone. The Torpedo mine is opened by shafts 158 and 278 feet 
in depth. The ore contains very little gold and silver. 

The lead production is of more importance. The Stephenson-Bennett mine, work- 
ing on a fissure vein in limestone near the contact, shipped ore during part of the 
vear, and preparations were made to open the lower levels by a shaft 500 feet in 
depth. The ore carries a few ounces of silver per ton. The Modoc mine, 9 miles 
south of Organ, was also a producer part of the year, and an experimental dry con- 
centrating plant, later dismantled, was installed. On the eastern side of the Organ 
Mountains, in the Black Mountain district, the Mormon vein, a fissure in granite, 
was worked fora time. This gold property is equipped with a Huntington mill. 
Development work was carried on in the Dona Dora, in the same district, and in 
the Texas mine, about 12 miles southeast of Organ, both gold properties. 


GRANT COUNTY. 


Grant County occupies third rank among the gold-producing counties of the Terri- 
tory, being exceeded by Socorro and Sierra. The amount of gold produced in 1905 
was $46,007. It is the second in importance among the silver-producir x. 
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the output being 86,629 ounces. Socorro yielded nearly three times this amount. 
The lead and zinc production does not amount to very much, the principal value of - 
the total metallic production (excepting iron) of $954,026 being in copper. The 
county produced 5,291,222 pounds of copper, valued at $825,431. 

The county contains a great number of mining districts, the more important of 
which are mentioned in the following pages. The mineral deposits are veins or con- 
tact metamorphic bodies, occurring in close connection with bodies of granitic por- 
phyry intrusive in Paleozoic strata. 

Silver City district. —There is not much activity near Silver City at present. Some 
silver ore is occasionally mined at Chloride Flat. Theold smelting works of Silver 
City have been rebuilt by the Comanche Mining and Smelting Company, and a 
narrow-gauge railroad was in process of construction between Pinos Altos and Silver 
City. 

Pinos Altos district. —At Pinos Altos, 9 miles north of Silver City, Paleozoic lime- 
stones near an intrusive mass of porphyry are cut by narrow fissure veins, replaced 
along the walls by copper and zine sulphides. Veins in the porphyry carry copper 
and gold with smaller quantities of silver, lead, and zinc. Four producers con- 
tributed to the production of 1905, among which the Comanche Mining and Smelting 
Company was the most important. 

Burro Mountain district.—The principal copper mines in this district, which have 
lately achieved prominence, are owned by the Burro Mountain Copper Company, at 
Leopold, and by the Comanche Mining and Smelting Company. The ore occurs as 
disseminated chalcocite in porphyry, which is concentrated to shipping grade. The 
first- nentioned company has a mill of 250 tons capacity. Very small quantities of 
gold and silver are present but are not recovered. 

Central district. —The Central district, situated about 10 miles east of Silver City, 
contains many and varied deposits, some of which are of the contact metamorphic 
type. The principal valuable metal is copper. Among the operating companies are 
the Santa Rita Copper Company, the Hermosa Copper Company, the Copper Queen 
Mining Company, and the Empire Zine Company. The famous old mines of Santa 
Rita are developed by tunnels and shafts, the maximum depth of the latter being 
400 feet. The ore is treated in a 100-ton concentrating mill. 

Other districts.—In the Kimball district, near Steins Pass, the Beck mine of the 
National Gold and Silver Mining Company reported production in 1905. In the 
Pyramid district, near Lordsburg, the Nellie Bly, the Silver Tree group, and the 
Viola group were worked, producing some silver and silver-copperore. The Eureka 
and Apache districts, near Hachita, yielded some silver, copper, and lead. Some 
oxidized lead ore was al«o shipped from the Red Hill district, in the extreme south- 
western corner of the Territory. In the San Simon district the Granite Gap and 
the Louise mines produced a high-grade oxidized lead ore with a moderate quantity 
of silver. 

LINCOLN COUNTY. 


Although reports have been received from all of the principal mines, Lincoln 
County has nota large production to its credit in 1905. Placer operations in the 
Jicarillo Mountains north of White Oaks were continued on a small scale. 

White Oaks district. —At White Oaks development work was done on the Old Abe 
mine, owned by the Eagle Mining and Improvement Company. The shaft is being 
sunk to 1,500 feet and is reported to be dry even at that depth. The South and the 
North Homestake properties, which are developed by several shaíts up to 1,000 feet 
in depth, were reported to be operated as one property. 

Bonita district.—In Bonita mining district the Eagle Mining and Improvement 
Company was working the Hopeful group. Ore derived from an open cut is treated 
in a Huntington mill with amalgamation. At Alto, in the same vicinity, small ship- 
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ments of gold and silver ores were reported by the Alto Mining and Milling Com- 
pany. Many other properties are prospected in this district. 


LUNA COUNTY. 


Cooka Penk district.—In the Cooks Peak district, north of Deming, several smaller 
mines continued the production of silver-lead ore. The deposits occur in limestone 
close to the contact of an intrusive body of porphyry. As the ore must be hauled by 
wagon 14 miles, only high-grade lead ores are shipped; they contain from 5 to 10 
ounces of silver per ton. 

The principal producers were the Desdemona group, the Faywood Lead Mines, the 
Gold King-group, and the Summit group. 

The following table shows the production in the Cooks Peak district in 1904 and 
1905: 


Metallic production of Cooks Peak district, New Mexico, in 1904 and 1906. 


Silver. Lead. 
Year ec as | a | Total 
Quantity.| Value. Quantity.: Value. value. 
Fine oz. Pounds. 
Id ace eae Ue oe Maes eae boas eee tea M E eL 4,401 | $2,545 | 576,795 $24,802 | $27, 347 


TERRY —— —— Ó— — Sat gra (A ———Ó— HA 5,198 | 3,140 | 463,956 | 21,506 | 24,946 


Florida district. —Only prospecting operations were recorded from the Florida 
Mountains southeast of Deming and from the old silver-lead camp of Victorio, at 
Gage, 20 miles west of the same town. 

Tres Hermanas.—In the Tres Hermanas camp, 30 miles south of Deming, Lindauer 
and Thurman opened an important body of oxidized zinc ores, and a nuniber of car- 
loads were shipped during the fall months to the Empire Zinc Company at. Gas, 
Kana. 

QTERO COUNTY. 


The mining activity in Otero County centers at Brice, in the Jarilla Mountains, 50 
miles north-northeast of El Paso, the deposits occurring as fissure veins and contact 
metamorphic ore bodies in and around a mass of intrusive porphyry. The year 
witnessed considerable activity in the district, mainly in the way of development. 

Dry placers are operated at Jarilla by the Electric Mining and Milling Company 
and by several other parties. The Southwest Smelting and Refining Company began 
work on the Nannie Baird, Lucky, and other properties, and intends building a 
local smelter. The Three Bears Mining Company continued its operations and 
shipped some copper ore carrying a little gold and silver. 

At Tularosa, in the northern part of the county, copper ore was shipped by the 
Tularosa Mining and Milling Company. A 50-ton concentration plant was placed 
in commission in February, 1906. 


RIO ARRIBA COUNTY. 


The activity in Rio Arriba County, in the Bromide and Hopewell districts, was 
cnfined to prospecting. The Lower Flat placers prepared for operation, but the 
run was shortened by an accident. 

The quartz veins are contained in pre-Cambrian granitic rocks and carry gold, silver, 
andcopper. Development work was continued in the Tampa mineof the Tusas Peak 
Gold and Copper Mining Company, which has a vertical shaft 600 feet in depth. A 
mill is to be erected in 1906. 
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Among other developing properties are the Bromide, Red Jacket, Sixteen-to-One. 
Dillon Tunnel, Jawbone, Strawberry, Elliott and Kennedy, and Copper Knob group. 

The copper deposits in Triassic sandstone north of Abiquiu were not worked, but 
it is reported that they will be reopened. 


SANDOVAL COUNTY. 


No production is reported from Sandoval County, which includes the old and tor- 
merly productive district of Cochiti, located about 50 miles north of Albuquerque in 
the Valles Mountains. 


SAN MIGUEL COUNTY. 


San Miguel reports a small production of copper, partly from a 50-ton leaching 
plant of the Blake Mining and Milling Company, near Tecolote, in the vicinity of 
Las Vegas. 

The Pecos Copper Company continued dendo ment work in the Hamilton copper 
mine at Cowles, on the upper Pecos. 


SANTA FE COUNTY. 


As usual, placers were worked on a small scale by Mexicans in the New Placers 
mining district near Golden. The amount received has been estimated as closely 
as possible. The Gold Bullion Mining Company at Golden are preparing to install 
a dredge. 

At San Pedro the extensive works and smelters of the Santa Fe Gold and Copper 
Mining Company remained closed down. Some gold, however, was produced near 
San Pedro from the San Lazarus, McKinley, and other veins in San Lazarus 
Gulch. Experiments were made by the Racine Concentrating Company on the 
lower Lazarus Gulch with a new type of dredge, designed to use only a small quan- 
tity of water. 

Only assessment and development work was done in the Los Cerillos district, in 
which silver bearing lead-zinc veins cut across an intrusive body of monzonite- 
porphyry. Some experiments were made to ascertain whether some of the oxidized 
zinc ores from the upper levels could be profitably shipped. 


BIERRA COUNTY. 


Hillsboro (Las Animas) district. —More activity is noted at Hillsboro than for some 
time past. The Empire Gold Mining Companv is an important producer from the 
Bonanza and Good Hope mines, and has a 10-stamp plate amalgamation mill. The 
ore contains gold, a little silver, and copper. The deposit is a fissure vein opened by 
three tunnels aggreyating 2,200 feet in length. Important development work was 
done by the Sierra Consolidated Gold Mining Company on the Snake vein, and a 
mill is being erected. Development work is also carried on by the Black Peak Gold 
Mining Company. Sinall placer operations continued near Hillsboro. 

Pittsburg district.—lmportant placer mining operations were carried on at the 
western part of the Caballo Mountains near Rio Grande. Two companies are 
operating: The Shandon Mining Company and the Union-Esperanza Mining Com- 
pany, the latter having begun work in 1905. Both are pumping water for sluicing 
purposes from the underflow of Rio Grande. 

Apache and Cuchillo Negro districts. — These districts are located near the northern 
boundary line of the county, near Chloride, Fairview, and Phillipsburg, and are 64 
miles from the railroad. The deposits are fissure veins in andesite, and contain 
chiefly silver and copper, with some gold. The Black Range Copper and Gold 
Company reports some production of silver and copper, and is equipped with a 
40-ton concentrating mill. The Black Knife, the Alta, and the Sierra mines report 
development. 
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The following districts contain silver ores in Carboniferous or Ordovician limestone: 

Kingston (Black Range) district. —Little is now being done in this old silver-mining 
district, located 7 miles east of Hillsboro. The Moffett Mining and Milling Company 
has leased the Virginius mine and is erecting a 100-ton concentrating mill. 

Lake Valley district. —The Lake Valley district, well known as a producer of large 
amounts of silver chloride, is idle. 

Tierra Blanca district. —In the Tierra Blanca district, not far from Lake Valley, 
the Log Cabin mine is worked on a small scale. 

Palomas district. —In the Palomas district, at Hermosa, 30 miles north-northwest 
of Hillsboro, the Palomas Chief is prospected. Silver ores occur here in limestone 


and talcose clay. 
SOCORRO COUNTY. 


Socorro is the largest county in New Mexico, and embraces a great number of min- 
ing districts, among which the Magdalena and the Mogollon (Cooney) are the most 
important. The former is a zinc-lead camp; gold, silver, and copper are produced 
in the latter. 

The Oscura and San Andreas ranges are situated in the eastern part of the county. 

From the low grade copper deposits in sandstone at the eastern foot of the Oscura 
Range no production is reported. + 

In the San Andreas Range many copper and lead prospects exist, but their value 
ig as yet problematical. 

Magdalena district. —The Magdalena district, situated on the western slope of the 
mountain range of the same name, was formerly a lead-silver camp, but has now, 
since 1903, taken a place among the most productive of the zinc districts. The ores 
occur as replacement of carboniferous limestone in the vicinity of an intrusive mass 
of granite-porphyry. The oxidized ores consist mainly of the carbonates of zinc, 
lead, and copper, while the sulphide ores, which are found at a depth of from 200 to 
300 feet, are composed of zincblende, galena, pyrite, and chalcopyrite. In 1904 the 
shipments consisted chiefly of oxidized ores, but in 1905 payable sulphide ores were 
found in large quantities, both in the Graphic and the Kelly mines, and will in 1906 
make up the greater part of the output. 

A small quantity of silver is present in the copper and lead ores. There is also a 
little silver in the zinc ores—about 3 ounces per ton, but this is not recovered. 

The principal mines operating were the Graphic, owned by the Graphic Lead and 
Zinc Company, The Kelly, owned by the Tri-Bullion Mining Company and the 
Juanita, property of Mr. T. B. Catron. A total of 30,411 tons were shipped, of 
which 28,561 were zinc ores, 1,500 tons copper ores, and 350 tons lead ores. This 
compares with a total of 28,000 tons for 1904. 


Metallic production of Magdalena district, Socorro County, N. Mex., in 1904 and 1905. 


Gold. Silver. Copper. Lead. Zinc. 
Year CEN DEI MC EÓ ZIP E te ERA ey POL a © eee Total 
. ry » = * - » - j: LÀ ] m. 
P. ? alue. bns Value. Es valies pi Value. | Quantity. | Value. | V*!ue 
ee decre "xmi ee Sy tee Es 
Fine oz Fine oz. Pounds. ' Pounds, Pounds. 
194... 7.44 | $154 | 5,021 | $2,906 | 8,200 | $416 ' 588,209 29.593 | 13, 493,835 8674, 692 8707, 761 
q AA 29i 4,800 | 2,899 ¡ 320,000 | 49,920 390,000 | 18,3380 14,630,051 | 863,173 | 934, 322 
| 


In the corresponding table of the report for 1904 the assay values of zine were 
given; in the table above one-quarter of this amount has been deducted in order to 
coniorm to the method adopted in this report for the recording of the zine production. 

A little lead-silver ore was shipped from the Water Canyon district, and some gold- 
bearing quartz was treated at the mill of the Wall Street mine in the Silver Moun- 
tain district, both in the Magdalena Mountains. 
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Rosedale district. —The production of the Rosedale district, situated 30 miles south- 
west of Magdalena, decreased last year on account of a temporary suspension of 
operations. The mine is working on a gold quartz vein in rhyolite, and is developed 
by a shaft with 3,500 feet of drifts on four levels. A 10-stamp amalgamating and 
cyanide mill reduces the ore. | 

Cooney district.—The northwestern part of Socorro County is occupied by barren 
lava flows, but in the southwestern corner is the important Cooney district. The 
district is situated in the Mogollon Mountains near the Arizona line and on the San 
Francisco River. In spite of its isolated position, 80 miles northwest of Silver City, 
which is the nearest railroad point, this district is making great progress and has a 
large production to its credit. Among the producing mines are the Last Chance, 
- operated by the Ernestine Mining Company, and the Cooney mine, worked by the 
Mogollon Gold and Copper Company. Development work and mill construction is 
reported by the Enterprise Mining Company, the Helen Mining Company of the 
Confidence mine, and by the Little Fannie mine. The deposits are veins in Tertiary 
andesite; the prevailing values are in silver, gold, and copper, and much of the copper 
ores consist of bornite. The Ernestine mine is developed by 780 feet of shaíts, and 
5,000 feet of crosscuts and drifts. The reduction works consist of a 20-stamp mill of 
50 tons capacity, with cyaniding and concentrating. The ores are crushed in cyanide 
solution. The Cooney mine has a vertical shaft 585 feet in depth with drifts and 
crosscuts aggregating 5,000 feet; also a concentrating plant of 100 tons capacity. 


Metallic production of Cooney district, Socorro County, N. Mex., in 1904 and 1905. 


Gold. | Silver. Copper. | 
Year. - i = pudet . BL LINE Total 
Quantity. | Value. , Quantity. | Value. | Quantity. | Value. | value. 
Fine az. Fine oz. Pounds. 
E ais See o Rec eruca 2,993.45 | $61,580 79.014 | $15,704 422,308 | $54,900 $162, 484 
(aaa 4,700.02 | 97,158 | 240,913 | 145,530 295.175 | 46,017 | 288,735 
OREGON. 


By CHARLES G. YALE. 
PRODUCTION. 


According to direct returns from the producers the State of Oregon yielded in 
1905 the sum of $1,405,235 in gold and $54,744 in silver, a decrease from the output 
of 1904 of $6,951 in gold and $20,540 in silver. The copper yield was 846,815 
pounds, valued at $132,102, an increase of 577,305 pounds, worth $97,090. The lead 
yield was nominal—only 1,610 pounds worth $75—, and the platinum produced was 
118 ounces, worth $2,000, or $88 more than in 1904. The total metalliferous yield of 
the State for the year was $1,594,156, an increase of $69,452 over 1904, this being 
wholly due to the copper. The output of precious metals was derived from 233 
mines, of which 66 were deep mines and 167 placers. Of the deep mines, 63 pro- 
duced chiefly gold, 1 chieflv silver, 2 copper, and the lead came from association, 
with silver. Of the 167 placer mines operating, 104 were hydraulic, 2 drift, and 
61 were surface mines using sluices, etc. Reports were received from 751 non- 
producing and 233 producing mines of all classes. 

The 66 deep mines of the State produccd in the year 150,268 tons of ore, of an 
average value per ton in gold and silver of $8.03 and a total average value of 
$8.91. From this ore came $1,339,362, which includes $252,117 from 6,132 tons of 
concentrates, and $3,000 from 1,800 tons of old tailings treated, all this including 
gold, silver, copper and lead. The gold alone from the deep mines amounted to 


-————— —— 
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$1,153,616, the silver to $53,569, the copper to $132,102, and the lead to $75. 
Nearly all the deep-mine gold came from siliceous ores, except a small quahtity 
from copper ores in Josephine County. The same may be said of the silver, with 
the addition that a small quantity of it was obtained from lead ores. The deep mines 
increased $90,644 in gold; $97,090 in copper; decreased $21,660 in silver, and $235 in 
lead. l 

The 167 placer mines reporting product show yield of $251,619 in gold, of which 
$227,040 came from hydraulic mines and $24,579 from surface and drift mining opera- 
tions. Only a small amount of silver—1,945 ounces—came from the placers. All 
the platinum was derived from the surface gold-bearing deposits, either the black 
sands of the ocean beaches or from the hydraulic nines. The placer production was 
much reduced in 1905, many small properties not being operated owing to shortage 
of water. More placers were worked in Josephine than in any other county, and the 
yield of gold in that county was the largest from this source. The decrease for the 
year from placers was $97,595 in gold. 

There were no special changes in smelting features in Oregon in 1905, except that 
the Takilma smelter was more largely operated than in the previous year, even 
though the coke supply was scarce. The most productive county in the State is 
Baker, with an output for the year of $805,423, followed by Josephine and Lane 
counties, with $538,361. The onlv other county in the State which yielded over 
$100,000 was Grant, the others all showing a less output than those figures indicate. 

The following table gives in a condensed form a statement of comparative output 
of Oregon mines in the years 1904 and 1905, with amount of increase or decrease in 
quantity and value: 


Production of gold, silver, and associated metals in Oregon in 1904 and 1905. 


Increase (+) or de- 
1904. 1906. | crease (—). 

' Quantity. | Value. Quantity. Value. Quantity. Value. 
Gold.......... fine ounces.. 68,314. 44 | $1, 412, 186 67, 978. 23 | 81,405,235 — 336.21 , — $6, 951 
Silver. ccoo. do..... 132,077 | 75,2841 90,636 54,744 ' — 41,441 —20, 540 
Copper ........... pounds..' 269, 510 35,012 | 846,815 132, 102 | +577, 305 +97, 090 
LAO ces lex cage do.... 8, 621 310 1,610 75} — 7,011 — 235 
Platinum. ..crude onnces.. 112 1, 912 | 118 2,000 | + 6 | + 8 
Total .....ccecsseceees TR | 1,524, 704 | DONE | 1,594, 156 '....cccceceece +69, 452 


The following table gives the output, by quantity and value, of the respective 
counties of the State for 1905: 


Production of gold, silver, copper, lead, and platinum in Oregon in 1905, by counties. 


Gold. Silver. Platinum. 
County. " yn E Hut Se ee ee 
Quantity. Value. Quantity. | Value. | Quantity. | Value. 
Fine ounces. Fineounces. Crude ozs. 
Bakerpi A arsenate pay sheeted 37, 326. 50 $771, 607 95,161 | $33,317 |............]..--- e eee 
Coos and Crook.................. 66. 76 1, 380 21 13 40.5 $80 
CUMY A A aaa 382. 69 7,911 62 37 14.0 243 
DOURIAS oi ds 897. 54 18, 554 1, 404 848 2.5 40 
Cota 4, 268. 90 88, 246 24, 755 14:952. A A 
A A e mcer 4, 858. 59 90, 100 897 DIZ A uus Eos sts 
Josephine and Lane ............. 19, 446. 05 401, 986 6, 471 3, 908 60. 0 1, 020 
Malheur o Uiere Der ERE 894. 70 18, 495 132 A eer T Sa 
Union and Wheeler.............. 336. 50 6, 956 1, 733 1,047 1.0 17 


— M — — | M P —— se— | Má—— |S | TT 


Toll. cds 67,978.23 | 1,405,235 90, 636 54, 744 118.0 2, 000 
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Production of gold, silver, copper, lead, and platinum in Oregon in 1905, etc. —Continued. 


| copper. Lead. 
County. z Sg = sen deed = | Er 

|Q Quantity. Value. | Quantity. Value. | 

5 Pounds. | Pounds. 
BOR S aos oe oe eee eee eae ees pax | 8, 200 : S499 CR $805, 423 
Coos and Crook.................... eee eese Me RAE pP. ERR cece 2, 073 
CUT dT —— — —M Á—————— M ————— M coc oa r——— ——À—— a 8,191 
Douglas ee neces eet utes A EAR M Vete | E A ed c ce | 19, 442 
GNI. scorched soe hee vi CE ELEC cb : 1, 000 is A Pica 108,354 
A lado OUS A A A ae 90, 642 
Josephine and Lane. .............- esses sese. ! — 842,615 | 131,447 |............ EE ^ — B3s,36l 
MAUTROUP S la an sia eco aD E er A etus boa ee nda Es TENERE 18,575 
Union and Wheeler ......................-... epe IPSE 1.610 $75 8, 095 

AO de EE ASIBIAMESR A RAN D | 816, 815 132, 102 1,610 | 79 l 1, 594, 156 


The differences between the year 1905 and the preceding year, with the increase 
or decrease in each county, are shown in the table which follows: 


Increase (+) or decrease (—) in metallic production of Oregon in 1905 as compared with 
1904, by counties. 


t 


Gold. Silver. | Copper. | Lead. | Platinum. 
AAA ERA APEC dA dM EUR. A i 
County. | 
pans Value. Quantity.| Value. Quantity, Value. ; pne Note. E Value, 
l 1 . 
— — — — 0 o 1 ——MMÁ—— — Se PS SU a == cs - — — - -— AA 
Fine | Fine Crude 
ounces. | Ounces. Pounds. Pounds. DENOCBS. 
Baker....... — 929. 77, —819, 221 — 22, 655, — $11, 038 + 1,400 + S267 -8,121, —$8290 ........ poer 
Coos and' | | | | | | 
Crook..... T 153. 2 3, 168 — 1, 743, - "n rr RM PEE: AS | +8. 5 +$130 
Curry ....... e kU s. E | n RE eases ! -$5 — 60 
Douglas..... + 470.98 + 9, 15 4 1,4014 A O PONERET USE MEN | + 1 
| ! 
Grant....... + 288.601 + 5,966 —26, 5H — 14, Adi — 3,710 — 431 — SO — 29............... 
Jackson..... — 892.67 — 18,483) + 7H; 4 Dillon... IR Me LA | PUN 
Josephine | ! | 
and Lane . +1, 369. 79 + 28,316; + 5,796 + 3,523 +579,615 497,2»1........ | educa J lomancono + 500 
Lincoln.....|-  26.12|1— 540...........].........].. esses. | cmi operate A ass -- 500 
Malheur....— 21,21— 4,574) + 115+ ri) oo A cc cede M hoe ! baseu abl eese 
Union and | | | | | 
Wheeler .. — 151. 42|— 3, 130, + 1,698 + ‘id Ads aids rU sls +1,610' + 19 +1.0 + 17 
WAloWaescc 90499 m^ AS AA aa ttis ve tse Satu ids PEAN E E ERN 
+60 + 88 


Total.. — 336.21 — 6,951 —41,411,— 20, 40 +577, 305 +97,090) —7,011| — 235, 


| 


By this it is seen that the counties showing increase in gold output are Douglas, 
Grant, Josephine, and Lane. The largest decrease in gold is shown in Baker and 
Jackson counties. Six counties show a slight increase in silver output, and three 
show a decrease. In copper the principal increase is from Josephine and Lane 
counties, and the largest increase in platinum is from the same source. 
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The following table is an analysis, by counties, of the tonnage and average values of 
the deep mines, with their number and the increase or decrease for the year: 


Tonnage of ore sold or treated, number of producing mines, and tenor of ores in Oregon 
in 1904 and 1905. 


Tétal tans of oresold Number of Average total | Average value 


of ested, | Geen nines. | Ma pe" pannel 

County. Increase 

1905. RA iun 1904. | 1905. | 1904. | 1905. | 1904. | 1905. 

with 1904. 

Short tona. | Short tons. 
BR 75, 053 + 5,080 31 18: $11.20 | $10.39 | $811.19 | $10.38 
A AA hes esee sehen — 351 e 3.09 oa a 3.09 Nec 
A E 25 + 25. Iesse ss PA ES 980. 40 |........ 50. 40 
DA da E Od US 207 + 0207 1.222 By eise sius 66. 41 |........ 66. 41 
GAT RR 12, 662 + 1,563 20 11 8.10 6. 25 8. 05 6. 24 
IRONS A 5,919 + 4,430 8 8, 15.72 7.78 | 15.72 7.78 
Josephine and Lane ........ $3,207| +18, 380 19 19 7. 58 7.81 6. 60 5. 34 
Malheur .................... 3,179 — T7] 3 4 3.92 .90 3.92 . 90 
Union and Wheeler......... | 16] e 16l... l conde GR. 44 |........ 63. 75 


From the above table it may be seen that whilethere were eighteen fewer in num- 
ber of deep mines worked in 1905 than in the preceding year, there were 29,079 
more tons of ore produced, the larger proportion of increase of tonnage coming from 
Josephine and Lane counties. In the case of those counties the average total value 
per ton was slightlv raised—from $7.58 to $7.81. Yet the average value per ton in 
gld and silver shows a reduction of from $6.60 to $5.34. The general average total 
value per ton fell from $9.68 to $8.91 and the average in gold and silver from $9.39 
to $5.03. 

Às to proportions of concentrates in the ore and old tailings worked, the following 
table shows results for the vear: 


Tonnage and value of ore, concentrates, and old tailings in Oregon in 1905. 


[Short tons]. 


Total ore. ‘Concentrates produced.! Old tailings treated. 
County. auc C ed ND EM NE UP REEL 
Quantity. Value. Quantity. | Value, | Quantity. Value. 
Baker......... Mee Eden 75,053 | $779, 763 | 4,996 | $799,852 | A, ead 
Cs Du ia cued 25 1:900 da lur AAN oun tates mcm 
DONG las. ci odclors Bases pes 207 13,747 22 rio Ui RUNE: PERS 
Donc EE 12,662 79,139 1, 009 46030 Mode ads A 
Jacken mMMERCR 5,919 46, 024 80 ¡E Manag altace oe 
Josephine and Lane ......... 53, 207 415, 472 25 2,447 | 1, 800 $3, 000 
Malheur o.oo... se ee cess eee 3, 179 D RU om EE eee s MC ie eee 
Union and Wheeler.......... i 16 1:005. 15 0 Goo qoe aie dale ICAA | Td 
Te ds | 150, 268 | 1, 339, 362 | 6,132 | — 352,117 1,800 | 3, 000 


From this table it is seen that about five-sixths of the sulphurets are produced at 
the mills in Baker County, Grant County coming next, and 3 other counties 
showing nominal quantities. Old tailings reworked are reported from Josephine 
and Lane counties, only, and the quantity is small. 
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The classification and number of deep and placer mines as to production and chief 
product are shown in the following table: 


Number of mines classified by chief product in Oregon in 1905, by counties. 


Gold placer mínes. Deep mines. Total 
ee a oe 
County. pide z ic- TE Wi 
mints, draüiie. dredg. | img. | Total. Gold. Ve | per, | Lead. Total. qp 
ing. uet. 
Baker .............. 212 17 sd 2 19| 17 [..... Ms ARTS l5, F 
Coos occ mu esce c 2 ^ NEM. RAPERE NNI: RE b 
Crook .........seees A MA E ME so lie: Lot | 
Curry......eseenene 17 ^» NER GU Her Al | donc | 2, n 
Douglas ............ 53 7d PAN 9 16 8 LE 31 ,Dn 
GraNticcvecscccecses 117 11 1 1 13 Ife | prod | Moses 1 A 
Harney............. D dosi d ved A exse tn e brts a sess A d | winked oup 
Jackson ............ 96 |) NETS | 9 31 Bl... NM: RS | 8 9 
Josephineand Lane| 197 $1 1) 2 | 54| 18 | dre Tons il 3 
Lake .............-- lj. vem | VADE ot LU LM a DESERUNT E IÓ A 
Lincoln ............ Dasa vce prs NE [NS es SX OUS. UE stress A 
Malheur............ 11 25 LOROS: - 6| 8 4 | e ern MNT 4 u 
Marion ..........-.-. LB PRSE AMORE. TOUR ORA PE ONE NIU MES Meise ene 
A (s necem MEX. ROME ead eee | losses ess l | 
Wallowa ........... 19 ursus |eeeecee enn rere) A O Perce i d eges vs EC ME 
Wheeler..................... eee eet 2 i ear | — E Me eem | 
Total ......... | 751 | 101 | 2| 61] 167| 6 | 1 | z|..4 e, 9 


According to this table 984 mines reported in 1905, of which 751 were nonproduc- 
ing and 233 were producing. Of the latter, 167 were placers and 66 were quartz 
mines. All of the latter except 3 have gold as their chief product, 1 having silver 
as its chief product and 2 copper. There were more productive mines in Josephine 
than in any other county, there being 54 placers and 15 deep mines in that county. 
Jackson County, which comes second, has 31 productive placers and 8 productive 
quartz properties. The third in rank is Baker County, with 37 active mines, 19 
placers and 18 deep mines. Baker County has 212 nonproducing mines, which is 
more than in any other county, and Josephine comes second with 197. Of the placer 
mines the largest proportion are hydraulic, totaling 104—the largest number being 
in Josephine County. There are only 2 drift mines, 1 in Grant County and 1 in 
Josephine County. Of ordinary surface placers there are 61, and 22 of these arein 
Josephine County, Douglas and Jackson coming second in this respect with 9 each. 

The source of the gold product as to placers and kinds of ore in deep mines mày 
be seen in the following table: 


GOLD AND SILVER. 289 


Source of gold product in Oregon by kinds of ore in 1905, by counties. 


[Fine ounces. ] 


Deep mines. 
County. Placers. Siliceous | Copper stai Total. 
Ores. Ores. 

Baker oydir uuo aee rise E edis 1,232.40 | 36,089.00 5.10 | 36,094.10 37,326. 50 
Coos and Crook .................... e cee eee 60.16. | oc su open A epu E Ee 66. 76 
A bere De edo de ed ee 322. 22 60.47 |... us 60. 47 382. 69 
DORIA a, 213.12 624. 42 |.......... 624. 42 897.54 
GATE cess Des We EL Waco ox doe eS REESE 1,163. 76 8, 105. 14 |.......... 8, 105. 14 4, 268. 90 
JU ESO. cecus On EAE IIS Dd dre ' 2,145.00 | 2,210.59 |.......... 2, 210. 59 4, 358. 59 
Josephine and Lane........................ ' §, 872.23 | 12,742.98 830.84 | 13,573.82 19, 446. 05 
Malheur....ui.ecoosil dis 797.07 197.03 |... 137.63 894. 70 
"nion and Wheeler ......... o UE | 336. 50 1. cue oy Sere ERS PEDE 336. 50 

Tollos e | 12,172.06 | 54,970.23 835.94 | 65,806.17 67, 978. 23 
Increase (+) or decrease (—) .............. —4,721.15 | +3,875.34 | +509.60 | +4, 384. 94 —836.21 


The siliceous and copper ores show an increase in deep-mine production, and 
diminution in output for the year of the placer properties makes the total gold out- 
put of the State 336 fine ounces ($6,951) less than it was in 1904. 

The source of the placer gold product as to character of mines is shown as follows: 


Source of placer gold in Oregon in 1905, by counties. 


[Fine ounces.) 


Total. 


Hydraulic mines. Surface placers, drift | 


and dredging. 


County Ae cada A gee E EA 
Quantity. | Value. | Quantity. | Vulue. | Quantity. | Value. 
BAO JEEP tel gine Plas. 1, 184. 03 24, 176 48. 37 $1, 000 | 1, 232. 40 | $25, 476 
Cora and Crook .................... ee EE Beit — — : 66. 76 1,380 66.76 | 1,380 
Culver do E E ups cec: | 213.38 | 4,4 108. 84 2, 250 32.92! 6,061 
A eue ca ie d ocn 172.02 3,5 101.10 | — 2,090 273.12 ' 5, 646 
A exu ed | 1059.99! 21,912 103. 77 2.145 1,163.76 ^ 24,057 
FARO coccion. 2,054.15 | 42,463 93.85 1,980. 2,148.00: 44,403 
Josephine and Lane ............... 5,456.11 | 112,788 416.12, 8,602 | 5,872.23 121,390 
Mallet eris esenee ee | 524.27 ' 10,850 232.20, 4,800 757.07 | 15,650 
Union and Wheeler................ | 318. 50 6,581. 18.00 | 372 336.50 | 6, 956 
Total............. cesses. | 10,953.05 | 227,010) 1,189.01 — 24,579 12,172.00 251,619 
Decrvase . 


eee 3,189. 12 , 65,925 | 1,532.08 | 31,670 — 4,721.15 97,65 
| | 


A A A: I I IS es 


From this table it is evident that all classes of gravel deposits made a smaller yield 
than in the previous year, due, as has been stated, to a short supply of water during 
the mining season. Naturally, the hydraulic mines which require the most water 
show the larzest comparative loss, which loss, combined with that of the surface and 
drift mines, amounts in the total to $97,595 less than in 1904. 
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The following table shows the details of the silver output of the State with its 
derivation as to classes of mines: 


Source of silver product in Oregon by kinds of ore in 1905, by counties. 


[Fine ounces.] 


Deep mines 
County. Placers. Siliceous | Copper Lead Fotai Total. 
ores. ores. ores. : 

BOOP AM" 297 A nus 54, 864 55, 161 
Coos and Crook .................... y) Wi rec enc A Snecma does; 21 
CUTTY AMETE este tenrian tie 45 jn E 17 62 
DouüglB88........:. 2 et e trn 15 L389 arl A 1,389 1, 404 
Gran ts cc oec vespa vaL beoe a ers 262 24,493 iius eer RRYS 24, 493 24, 755 
JACKSON cri 356 BAL A sexu Ree 541 897 
Josephine and Lane ............... 793 3, 853 1,82 |.......... 5,678 6,471 
Malheur c 112 20 T.i seo dal onaauk S ida 20 182 
Union and Wheeler................ A EE Ser 1, 689 1, 689 1,733 

Total ic ccecdeduessiediedocs 1, 945 85,177 1, 825 1, 689 88, 691 90, 636 
Increase (+) or decrease ( —)...... +1, 849 —34,968 | —10,011 | +1,689 — 43, 290 | —41, 441 


It appears from this table that the total of silver yield in 1905 was 90,636 fine 
ounces, or 41,441 fine ounces less than in 1904. Most of the decrease came from the 
siliceous ores, though the copper ores also show a falling off. 


PRODUCTION BY INDIVIDUAL COUNTIES. 


BAKER COUNTY. 


The total output of Baker County for the year 1905 was $805,423, of which $771,607 
was gold, $33,317 silver, and $499 copper. This was $19,221 less gold, $11,038 less 
silver, and $290 less lead than in the previous year, and $267 more in copper. There 
were 75,053 tons of ore treated, or 5,080 tons more than in 1904, though 13 fewer 
quartz mines were operated. There is only a nominal difference in the total average 
value per ton of the ores in the two years. Nearly 5,000 tons of concentrates were 
produced from the ores. There were 37 mines producing in the county, of which 19 
were placers and 18 deep mines, and there were 212 nonproducing properties which 
reported. Most of the gold and silver output came from the deep mines. The 
placers produced $25,476 of the total gold output of $771,607, but virtually all of the 
silyer came from the deep mines. 

Cracker Creek or Bourne district.—The most productive district in the county is 
Cracker Creek, near Sumpter, the comparative output of which is shown as follows: 


Production of gold and silver in Cracker Creek ( Bourne) district, Oregon, in 1904 and 
1905. 


[Fine ounces.] 


Gold. 
Year. : : gus ds | Total 


Quantity. | Value. | Quantity. | Value. value. 


Silver. 


1904... o heen ts E ER 21, 772. 89 | $450, 086 25,279 | $14,409 | $464, 495 
1900. a cde croceo dev a eR E ED BEC aua ed 23,807.45 | 492,114 25,677 15,509 | 507,653 
| 
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All this gold and silver came from quartz properties and was derived from 49,991 
tons of ore. The properties producing it were the E. & E., the Columbia, the 
North Pole, the Mountain View, the Tabor Fraction, the Climax, and the Oro 
Fino. There are 71 stamps operating in the district and 1 Chile mill. From the ore 
there were obtained 465 tons of concentrates, valued at $75,923 gold, and $3,549 
silver. No old tailings were treated. The most productive mine is the Eastern 
Oregon Mining Company. 

Elkhorn district. —At Baker City, Elkhorn district, the Elkhorn Consolidated Gold 
Mining Company is at work, as is also the United Elkhorn mines. 

The mines adjacent to Burkmont, Cableville, Connor Creek, Durkee, Newbridge, 
Rye Valley, Weatherby, Geiser, Hereford, Bridgeport, Bear Creek, and Austin are 
few in number, and are all small producers, except the Imperial mine at Cableville. 
No production was reported from Cornucopia district. A small quantity of copper 
was produced from the mines near Burkmont, north of Powder River. 


coos, CROOK, AND CURRY COUNTIES. 


The only deep mine operated to any extent in these counties was the Cooley-Mil- 
ler, at Harbor, in Chetco district, Curry County. There are no large placers in any 
of these counties, but there are quite a large number of small placers in Johnson 
Creek, Chetco, Mule Creek, Ophir, Sixes River, and Rogue River districts, in Curry 
County, and also in Coos County, in the Hinch district. Crook County has nothing 
but a few small placers, none of the quartz mines being operated last year. 


DOUGLAS COUNTY. 


The only prominent quartz mines in Douglas County are the Tina H. Mining Com- 
pany, in the Dothan district, and the Continental and Little Chieftain mines, in the 
Nugget district. There are a number of small placers in Ollala, Perdue, Excelsior, 
and Green Mountain districts, but there are no large producers. 


GRANT COUNTY. 


This county in eastern Oregon had a total output of $103,354, of which $88,246 was 
gold and $14,952 silver. This shows an increase of nearly $6,000 in gold, but a fall- 
ing off in silver production. There were but 11. producing deep mines, as compared 
with 20 in 1904, and the grade of ore worked was lower. Of the total gold and eil- 
ver, $46,037. came from concentrates. There are 11 producing hydraulic mines, 1 
drift, and 1 surface placer and these placers yielded forthe year $24,057. The placers 
at Canyon City, Marysville district, produced about $14,000 and were 7 in number. 
At Granite, in John Day district. the gold yield was $8,045. The quartz mines are 
at Comer, in Quartzburg district; Granite, in the district of the same name; Green- 
horn and Susanville. Among the principal ones are the Bull of the Woods mine 
(Homestake Gold Mining Company) and the Badger, at Susanville; Dixie Meadows 
and Equity, at Comer. The Ajax and the Blue Bird, at Granite, expect to increase 
their output in 1906. The Hidden Treasüre and the Worley, at Greenhorn, are also 
producers. There are 5 companies vsing stamp mills, 2 roller mills, and 1 set of 
Tremaine batteries in the county. 


JACKSON COUNTY. 


Jackson has no very large producers, but the total output of the county was 
190,642, nearly all gold. There are 39 mines reporting production, of which 31 are 
placers and 22 of these are hydraulic properties. The largest producing deep mine is 
the Opp Consolidated Mines, at Jacksonville. Other prominent ones are the Bill 
Nye Gold Mining Company and the Pacitie American, at Gold Hill, in Galls Creek 
district; the Corporal G., at Gold Hill, and the Enterprise Mining Company, in 
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Wimer District. The largest producing placer section is near Jacksonville, called 
the Southern Oregon district, where the principal producers are the Spaulding Vance 
hydraulic and the Sterling. In the Foots Creek district, there are a number of small 
producers. The same is the case at Phoenix, Sams Valley, Applegate, and Wimer. 


JOREPHINE AND LANE COUNTIES. 


In this report these counties are combined to avoid divulging private operations in 
one of them. Next to Baker County the operations are more extensive than else- 
where in Oregon, the total output for the year being $538,361. Of this $401,986 was 
in gold, $3,908 in silver, $1,020 in platinum, and $131,447 in copper. With the 
exception of a few hundred pounds from Baker and Grant counties, all the copper 
in the State in 1905 came from these counties. There was an increased output for 
the year of $28,316 gold, $3,523 silver, $97,257 copper, and $500 platinum, showing 
quite à marked advance in the yield from mining operations. 

Of the 53,207 tons of ore worked, yielding $415,472, only about 25 tons of concen- 
trates were obtained, worth $2,447, and 1,800 tons of tailings were treated, which 
yielded $3,000. This was 18,380 tons more ore than was worked in 1904 from the same 
number of deep mines, and there was only a few centsdifference in the average total 
value; but theaverage value in gold and silver per ton was $5.34, as against $6.60 in 
1904. There were 19 deep mines operating in the 2 counties, and 54 placer mines, 
and there were 197 nonproducing mines. Of the placers 31 are hydraulic, 1 drift, 
and the remaining 22 surface placers. The hydraulic mines yielded $112,788 in gold, 
and the drift and surface properties $8,602, a total of $121,390 in gold thus coming 
from placer mines. With the exception of a few hundred ounces the silver was 
derived from the siliceous and copper ores, and amounted altogether to 6,471 fine 
ounces. 

The principal deep-mine producer in the two counties is the Greenback Gold Min- 
ing Company, in Grave Creek district, Josephine County, and it is the largest pro- 
ducer in eastern Oregon as well. Other prominent producers in Josephine County 
are the American Goldfields Company (Granite Hill mine), in Louse Creek district; 
the Mountain Lion Mining Company, Missouri Flat district; the Capital City Gold 
Mining Company, and the Mount Pitt Company, in the Jump Off Joe district. The 
Queen of Bronze mine, at Waldo, is operated by the Takilma Smelting Company, 
and produces most of the copper. The operation of the smelter is limited on account 
of the difficulty of obtaining coke, which must be hauled at certain seasons by wagon 
from Grants Pass. In Lane County, the larger mines are the Oregon Securities Com- 
pany and the Vesuvius Gold Mining Company, in the Bohemia district, and the 
Great Northern Development Company, and the Lucky Boy Mining Company, in 
the Blue River district. As to placers there are many small producers in Althouse, 
Sucker Creek, Silver Creek, and Selma districts. In the Galice district the largest 
producers are the Old Channel Mining Company, the Galice Consolidated, and the 
Harmon and Green. At Dry Diggings, the Golden Drift Mining Company is the 
largest producer. In Josephine district, the Morrison and the Wilson are thelargest 
producers. The Steam Beer is the only important producer in Mount Reuben dis- 
trict. In Grave Creek district there are a number of small mines, but the only one 
making a yield of note is the Columbia Mines Company. The Deep Gravel Mining 
Company is the most important in Waldo district, being oneof the largest hydraulic 
properties in the State. There are no placers in Lane County. 


MALHEUR, UNION AND WHEELER COUNTIES. 


Malheur County produced $18,575 in gold and silver, the gold amounting to 
$18,495. "The principal deep mines are the Black Eagle, the Golden Eagle, and the 
Red, White, and Blue, all near the town of Malheur. The largest placer is the 
Uncle Sam, at El Dorado. 
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In Union and Wheeler counties the production is confined to one quartz mine in 
Union County and a number of small placers in Spanish Gulch district in Wheeler 
County. 


SOUTH DAKOTA. 
By WALDEMAR LINDGREN. 


PRODUCTION. 


The producers reported from South Dakota $6,989,492 in gold and 182,749 ounces 
of silver in 1905. Compared with the output of 1904, this indicates a decrease of 
$374,485 in gold and an increase of 21,138 ounces of silver. The precious metals 
were obtained from 12 placer mines and 20 deep mines. The latter yielded 1,837,411 
tons of ore, with an average value per ton of gold and silver of $3.86. 


Production of gold, silver, and associated metals in South Dakota in 1904 and 1905. 


| Increase (+) or 
| 1908; | 1305; decrease (--). 

| Quantity. iu Value. Quantity. Value. Quantity. Value. 
I PE — ee 
Gold.......... fine ounces... 356, 232. 40 $7, 363, 977 | 335,116.70 | $6,989,492 | —18,115.70 | —8374, 485 
o JENNI IMS do. 161,611 92, 522 | 182,749 110,381 | --21,138 + 17,859 
Copper ........... Sout: ; (a) (a) 38 6| + 38 + 6 
Total......... eese i oe | 7,456,499 !.....LLuLL. 1/000 800. AN — 356, 620 


a Not reported. 


The important gold-mining industry of the Black Hills remains in a very prosper- 
ous condition. The decrease noted is small, and chiefly due to incidental causes 
relating to the reduction of ores. The output from the free milling ores of the Home- 
stake type will probably besomewhat increased during 1906, while that of the refrac- 
tory ores treated by the cyanide process will most likely remain stationary. The 
placer mines in South Dakota reported a production of $9,163, an increase of $5,549 
over 1904. 

The Golden Reward smelter, as well as that of the National Smelting Company at 
Rapid City, have remained idle, most of the ores formerly supplied to them being 
treated by the cyanide process. 

A little copper ore and probably also an insignificant quantity of lead ores are 
shipped from the Black Hills. No lead has been reported to the Geological Survey, 
but it is possible that a small scattered production of a few thousand pounds may 
have escaped notice. 

The following table shows that Lawrence County contains the chief producing area. 
Pennington County shows, however, an increase compared with 1904, and will prob- 
ably increase still further in 1906. 


Production of gold, silver, and copper in South Dakota in 1905, by counties. 


rold. Silver. 
| Pro- | "PET Gol T a Silver ein S 
County. ducing Tonnage. | Quan- vitre 
! mines. | Quantity. Value, Quantity.) Value. | tity. y alue. . 
| X A A | ME DE 
| Short tons. | Fine oz. Fine oz. | Lbs. | 
Custer ...... ð 16 | 34. 16 $706 3 2 | 38 $6 $714 
Lawrence . 19 4 1,826,177 336,481.53 | 6,965,690 | 182,597 | 110,289 ....... iue | 7, 065, 979 
Pennington ' 11, 218 : 1,601.01 33, 096 119 UD rosse s ao ue 33, 186 


———— ——À a | € ——Ó— € — |, —À—HÀ€—— M ————MM a — M À —— 


|| 
| 
Total. | E 1,837, 411 | 338,116.70 | 6,989,492 | 152,749 | 110,381 | d 6 | 7,099, 879 
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Increase (-+-) and decrease ( —) in production of gold and silver in South Dakota in 1905 
as compared with 1904, by counties. 


[Fine ounces.] 


Gold. Silver. 
County c —— ÁA-—— ——— — — 
Quantity. Value. Quantity. Value. 
CUSLOP serius mee ss lees Mo p pa ak ee bee DL E — 27984 | — $5,785 | — 118; — Y 
TAWION CG oii 5 och ores SR Ss own S Fea dii QUE ced —18, 928.93 | — 391,296 | +21,381 +17, 993 
lenungtolacziissvewd s E EE ERFRSCIEAU EE EN RM E ES + 1,093.07 + 22,596; — 15| — 67 


LRT ee ee eee ne — 18, 115.70 ~ 374, 485 | +21, 138 | 4-17, 859 


The number of mines, as well as the tonnage and the average value per ton, are 
shown in the following table. An increase is noted in tonnage and a slight decrease 
in the value of the ore, due to improved milling processes. A considerable number 
of small mines producing in 1904 reported no production in 1905. 

In the free-milling group the only large mine closed down was the Clover Leaf; 
the cause is reported to be difficulties in handling the large quantity of water 
encountered. On the other hand, the Gilt Edge Maid was added to the list of 
important producers among the low-grade cyanide properties. The Hidden Fortune 
suspended operations during the year. 

The State miue inspector reports that the producing mines employed 3,547 men 
during the year. 


Tonnage of ore sold or treated, number of deep mines producing, and tenor of ores in 
South Dakota in 1904 and 1905, by counties. 


Number of Average value 


Total tons of ore sold deep mines | per ton in gold 


or treated. 


producing. and silver. 
County. = 
Increase 
1905. (+) orde-| 1904. 1905. 1904. 1905. 
crease (— ). 
E 
Short tons. | Short tons. | 
CIBER seu A S IE eee dete de 16 — 1,884 1 2, $3.12 | $16.06 
Lüwreleueg s s ox etes ERE ad Fare 1, 826, 177 +25, 128 37 15 4.13 3. 87 
Penninglon. 4s ovr ek dex loe edu uod 11,218 + 9,707 10 3 6.62 2. 49 
Total add eucen aed hee 1,537, 411 | --32, 951 4s| 20 | 4.13 | 3. 86 
| 


The total number of mines classified according to chief product is as follows: 


Number of mines classified by chief product in South Dakota in 1905, by counties. 


Mines re- Gold placer mines. Deep mines. 
portiug 
County. produc- | Hydrau-| Drift | Surface | mota] Gold and |Gold and | rotal 
tion. lic. mines. | placers. silver. | copper. i 
CUSIOf unesco D losers ree 1 2 3 1 1 2 
Lawrence............. EA deinde 4 á 15 cst en 15 
Pennington........... 8 2 1 2 ð "d i 8 
Total.......... 382) 2| 2| 8] wl  19| 
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Source of gold and silver production in South Dakota, by kinds of ore, in 1905, by counties. 


(Fine ounces.] 


Gold. Silver. 
County. Deep 
Placers. pm Total. Placers. | mines,sili-| Total. 
ad ; ceous ores. 

A 2.0636 Se REX RPM UREC RE 21. 73 12. 43 31.16 n AA 8 
Lawrence............- ecce 170. 38 336, 311. 15 336, 481. 53 18 182, 579 182, 697 
Pennington.................... | 251.16 1, 349. 85 1,601.01 81 118 149 
Total. tania | 443.27 | 337, 673. 43 338, 116. 70 52 182, 697 182, 749 
Increase (+) or decrease (—)..| +268. 44 | —18, 384.14 | —18,115.70 |.......... +21, 086 |.......... 


To the statement regarding siliceous ores should be added that 249,571 ounces of 
gold are derived from free milling ores and 88,102 ounces from refractory replace- 
ment ores. Of the silver, 76,522 ounces were obtained from free milling ores and 
106,175 ounces from the cyanided refractory ores. 


PRODUCTION BY COUNTIES. 
CUSTER COUNTY. 


Custer County is the most southerly of the three producing counties of South 
Dakota and contains the southern part of the isolated area of pre-Cambrian rocks 
which forms the center of the Black Hills. A small quantity of gold, $706, was 
reported from this county in 1905, together with a little silver and copper. Part of 
the gold was derived from placers along French Creek. There are also a number of 
lode claims under development, and small shipments were made from two of them. 
From the Maggie mine some concentrates were shipped, containing copper and gold, 
and also, it is stated, a large percentage of nickel. 

Many claims are located on the Mineral Ridge belt, some 14 miles northeast of 
Custer, and are being developed by several prospecting companies. 


LAWRENCE COUNTY. 


The great producing mines are all located in the central part of Lawrence County, 
and most of them are within a circle with a radius of 10 miles. The northern part 
of the schist and granite area of the Black Hills is comprised within the southern 
part of Lawrence County, but contains few deposits. The principal mines are, how- 
ever, situated within a small projecting area of pre-Cambrian rocks about the town of 
Lead, or in the Cambrian dolomites and limestones overlying the granites and schists. 
This district is described by Mr. J. D. Irving, of the United States Geological Survey.4 
The ores in the schists are, in general, free milling of the Homestake type, while 
those in the limestone are known as refractory siliceous ores, and are either cyanided, 
sinelted, or chlorinated. In the contest between these three modes of reduction, the 
cyanide process has evidently gained the victory. 


Production of gold and silver in Lawrence County, S. Dak., in 1904 and 1905. 


[Fine ounces.] 


Gold. Silver. 
Year NER NAE REL E A (OE eee ERU SER ERE ER RR RE Se) Total 
Quantity. Value. Quantity. | Value. value 
1901.12.21 uL een Saeed Sous eek eee VOL 355, 410. 46 $7, 346, 986 161, 216 $92, 296 i $7, 439, 282 


PNG E E E E E E ec 836, 481. 53 6, 955, 690 182, 597 oaas 7, 065, 979 


alIrving, J. D., Economic resources of the northern Black Hills: Prof. Paper U. 8. Geol. Survey 
No. 26, 1904. 
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A little less gold was produced in 1905 than in 1904, but the decrease has little 
significance and was chiefly due to incidents affecting the mills and smelters. 

The output of the placers is not large; in 1905 only 170.38 ounces were reported 
from Bear Gulch, Beaver Creek, and Whitewood Creek. 

As is well known the Homestake is the most important mine in the State, and, in 
fact, by far the largest gold producer in the United States. 

The Homestake is a low grade but very large stringer lead deposit in pre-Cambrian 
mica-schists, quartzites, and amphibolites. Its ores probably average about $4 in 
gold and a few cents in silver per ton. The mining developments consist of vertical 
shafts from 600 to 1,450 feet in depth. The reduction plant comprises 1,000 stamps 
with amalgamation, and a crushing capacity of 4,000 tons per day; also cyanide 
plants of a total capacity of 5,600 tons per month. Further improvements now 
under way in the treatment of the slimes consist in cyaniding under pressure and 
separating the solution from the slimes by filter presses on a large scale. The slimes 
to be treated are said to contain from 80 cents to $1 in gold per ton. The total prod- 
uct of the Homestake mine since 1878 amounts to about $52,000,000.¢ The pub- 
lished annual report of the company indicates that the production for 1905 
amounted to $5,177,073. 

The Homestake Extension, the Columbus, the Oro Hondo, and the Clover Leaf 
mines are nonproducing properties in the same formation and are said to have the 
same kind of free milling ores. Near Rochford, in the same county, are properties 
of the same type, but none of them have reported production for 1905. 

The siliceous, refractory ores occur in blanket form in the Cambrian limestone and 
dolomite, and have been formed by replacement of this rock; the mineralization is 
intimately connected with intrusions of trachytesand trachyte-phonolites of Tertiary 
age. The richer ores are smelted either in the local smelters or at Denver, while the 
bulk of the ore, which may average $6 or $7, is treated in large cyanide mills, some 
of which use dry-crushing and others the wet process. A few companies are, how- 
ever, treating ore containing only two or three dollars in gold per ton. 

The following companies comprise the principal producers in 1905: 
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Principal producing companies of Lawrence County, S. Dak., in 1905. 


Company. | Development. Reduction plant. 


Gilt Edge Maid Mining Co....... By shaft 350 feet deepand drifts 


on two levels; open cuts. 
By tunnels in flat limestone.... 


Spearfish Gold Mining and Re- 
duction Co. | 


Alexander Maitland properties... By a vertical shaft and a drift 
| 3,800 feet in length. 


Lundberg, Dorr & Wilson........: By tunnels 1,800 feet in length.. 


Cliuton Mining and Mineral Co.., By tunnels several thousand 
feet in length. 


Dakota Mining and Milling Co..'...................Lelellllleeeeee 


Golden Reward Consolidated | By vertical shafts, up to 587 
Gold Mining Co. feet in depth; about 25 miles 
of tunnels and drifts. 


Hidden Fortune Gold Mining Co.| Crosscuts and drifts ............ 
Horseshoe Mining CO. sa cule Geese teehee Ec RIS ON EdERE NU EE 
Imperial Gold Mining Co........ By tunnel 2,000 feet long....... 


Monarch Gold Mining Co........ By tunnel 1,150 feet long....... 
Portland Mining Co.............. Tunnels about 2 miles in length. 
Wasp No. 2 Mining CO... il EE eX dr ERR RA d a ope 


Dry-crushing cyanide plant with 
rolls. 


Cyanide plant; capacity, 200 tons. 


40-stamp wet-crushing cyanide 
plant. 


Wet crushing cyanide plant; 
capacity, 90 tons. 


To custom mill. 


Wet crushing cyanide mill; 
capacity, 120 tons. 


Dry-crushing cyanide mill; capac- 
ity, 200 tons. 


Wet-crushing cyanide mill; ca- 
pacity, 250 tons. 


Cyanide plant destroyed by fire 
in 1905. 


Dry-crushing cyanide mill; capac- 
ity, 150 tons. 


Ore sent to smelter. 
To smelter and custom mill. 
Cyanide plant; capacity, 125 tons. 


ako nomic resources of the northern Black Hills: Prof. Paper U.S. Geol. Survey, No. 26, p. 62. 
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New cyanide mills are being constructed for the Annie mine of the Reliance Gold 
Mining Company and the Puritan Company; also for the Victoria and the Eleventh 
Hour companies in the Spearfish district. The Branch Mint Gold Mining Company 
completed a large cyanide mill near Galena which is expected to be operated in 1906. 

Electric power is to be supplied to the mines in 1906 by the Consolidated Power 
and Light Company at Pluma, and this, it is hoped, will materially reduce mining 
and milling costs. 

PENNINGTON COUNTY. 


This county embraces the central part of the large granite and schist area of the 
Black Hills, and contains a great number of deposits, most of them little developed. 
They comprise placers, low-grade copper deposits, and gold-bearing veins, mostly 
likewise of low grade. The latter two classes are, in all probability, of pre-Cambrian 
age and the gold deposits of the same general type as the Homestake and the Southern 
Appalachian veins. Most of the gold veins are reported to be free milling. 

The gold production of Pennington County is increasing and in 1905 amounted to 
$33.096; the quantity of silver produced is insignificant. The placers are found at 
numerous places along the creeks which traverse the county from west to east, the 
principal localities being at Mystic on Castle Creek, Rockerville on Spring Creek, and 
in the Last Chance district. In 1905 the placers produced 251 fine ounces of gold. 

The gold veins are widely scattered, but the two principal districts are the Horn- 
blende, near Rochford, and the Keystone, 7 miles east of Hill City. In the former 
district the Golden West Company has operated the Benedict mine, equipped with 
a Chile mill and amalgamating plates. Production is also reported from the James 
Cochran mine in the same district. 

At Keystone the Mainstay Gold Mining and Milling Company has a 40-stamp mill 
with amalgamation and cyanide plant. The Bullion Company is reported to be con- 
structing a mill; the old Holy Terror-Keystone mine is nonproducing at present. 

Many prospects are being developed along Spring Creek above and below Hill City. 
A 10-stamp mill is reported in course of construction on the Clara Belle mine, south of 
Hill City. Below Mystic on Rapid Creek as far down as Silver City are many prospects 
which are being developed. Galena and stibnite are reported from the Silver City 
district, as well as from the Spokane district, 5 miles southeast of Keystone. 

Copper ores occur at many places. The Central Black Hills Copper Company is 
reported to have a body of oxidized ores at Copper Butte, 6 miles from Redfern 
station. 


THE SOUTHERN APPALACHIAN STATES. 
By WALDEMAR LINDGREN. 


The Southern gold belt comprises an elongated area in Maryland, Virginia, North 
Carolina, South Carolina, Georgia, and Alabama. Its length is about 700 miles, and 
its greatest width 170 miles. The gold occurs in placers and quartz veins, in some 
places also in copper deposits, and is contained in the northeasterly striking schists, 
slates, and gneisses of the States mentioned. The veins are geologically old compared 
with the majority of western deposits, and are believed to have been formed in pre- 
Cambrian times, possibly in part during the early Paleozoic era. 


PRODUCTION. 


The Southern belt for many years has yielded about $300,000 in gold annually, and 
it bids fair to continue a similar or a moderately increased production for many 
years in the future. 

The following tables sum up the production of gold and silver in the Southern 
States. The gold shows little change from previous years, but a substantial increase 
is shown in the silver production, mainly due to increased yield of the Tennessee 
copper mines. The tonnage was not estimated in 1904, nor were the number of 
mines recorded. ° 
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Production of gold and silver in Southern Appalachian States in 1905, by States. 


[Fine ounces.] 


Gold. Silver. Increase (+) or de- 

AAAAAxxxxx«=j= | Total | crease (—) in value. 

Quantity. Value. |Quantity.| Value. ° Gold Silver. 

Alabama o — 2,009 | $41,530 336 $203 | $41,783 | +$12,230 | + $87 
Georgia...................... 4, 688 96, 910 1, 040 628 97, 538 + 10; — 242 
Maryland ................... 717 14, 821 93 56 14,877 | + 12,421 | + 56 
North Carolina .............. 6,080 | 125,685 20,230 | .12,219 | 137,904 | + 1,785 | + 3,635 
South Carolina .............. 4, 601 95,111 111 67 95,178, — 26,689 | — 223 
Tennessee ..................- 211 4, 962 95, 522 57,695 62,057 + 62 | +23,359 
Virginia ocre 241 4, 982 177 107 5,089 | + 1,182| — 3,779 
Total cia caso 18,547 | 383,401 | 117,509 | 70,975 | 454,376 | + 1,001 | +22,898 


Number of producing mines, ore production, and average value of gold and silver per ton 
in Southern Appalachian States in 1905, by States. 


Number of mines. Average 
2 | + | Ore pro- value DS 
gold an 
State. duction silver per 


es. 
Short tona. 

AlIBDRIB o oisi A eive a bal 1 2 8 16, 525 $2. 46 
Celda ía 12 10 2 16, 000 4.18 
S MAFVIATÓO ra tdt aaia 2 2 2, 698 5.61 
North Carolina... elo EE bw hee seta eq 7 16 23 18,831 6.76 
South Carolina «uec eh we verte laos 2 2 49, 493 1.92 
TeDIlessea euer secours exse dI Ses piene ene ees 1 2 3 399, 830 . 15 
Virginia p eh ES RE RGNKESRE UNE A NT 3 4 7 800 5. 85 
Totali eoe UE ett E UU dE ECCE. 24 88 62 503, 677 82 


The low average value in gold and silver is due to the copper ores. Of the gold 
ores proper 96,047 short tons were treated, yielding an average of $3.45 in gold and 
silver. 


Source of gold and silver in Southern Appalachian States in 1905, by States. 


{Fine ounces.] 


Gold. Silver. 
State. : : Dry or 
Dry or sili-| Copper ; Copper 
Placers. ceous ore." Toros: Placers. | siliceous ores: 
AIR DANG decrease er ces au eee Ege 50 19959 |.......... 
o 2 iios cos opi OO RR Sca due 1,451 8, 159 78 
Maryland A as os Exe Rus macer WLU oss ks erelesussexees 
North Carolina......................... 484 5, 224 372 
South Caroling — 4,60l |... cosas [vo duh RP 
yyond- o MEM — I0 Ministra 201 
Virginia usina 89 202 lse annin 
TOU iis ee ada 2, 034 15, 862 651 
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ALABAMA. 
PRODUCTION. 


During 1905 the State of Alabama produced 2,009 ounces of gold, equivalent to 
$41,530, and 336 ounces of silver, valued at $203. This represents an increase of 
$12,230 in gold and of $87 in silver as compared with the production of 1904. 

Copper, lead, and zinc are not produced in the State. 

Two quartz mines and one placer mine were dus There was also a sided 
production of placer gold which is difficult to reach, but which has been estimated 
at 50 ounces. Approximately 16,525 tons of ore were treated by the quartz mills 
with an average extraction of $2.46 per ton. 

The gold belt enters Alabama from Georgia along the eastern boundary line, but 
occupies a much smaller space than in the latter State. The gold-producing counties 
are Chilton, Clay, Cleburne, Coosa, Elmore, Randolph, Talladega, and Tallapoosa, 
including an area of about 3,500 square miles. The quartz veins are contained in 
probably pre-Cambrian schists or gneisses, and have the characteristics of the bedded 
and lenticular veins of the Southern belt. The course of the veins is usually south- 
west and. northeast, and they occur in several more or less well-defined belts with 
the same direction. Cleburne County contains the shallow placers of Arbacoochee 
and Chulafinney, which have been worked in a small way for many years. During 
1905 the Clear Creek Gold Mining Company, near Heflin, experimented with a small 
dredge, but their operations have been discontinued. The quartz mines in the Kemp 
Mountain and Turkey Heaven districts are idle. 

In Clay County the Idaho gold mine has been closed for three years. 

Randolph County contains the Pinetuckey mine, which is developed to a vertical 
depth of 200 feet, and is equipped with a 20-stamp mill. This, too, was idle in 1905. 

Tallapoosa County was the scene of nore extensive operations along what is known 
a: the Goldville belt. At Hog Mountain the Hillabee Gold Mining Company con- 
tinued its successful career. The ore is heated in a 75-ton dry-crushing plant, fol- 
lowed by cyanide treatment. The Tallapoosa Mining Company is working in the 
same vicinity, and joined the ranks of the producers in 1905. A 20-ton amalgama- 
tion and cyanide plant is now being erected. The Dutch Bend or Romanoff mine, 
in the same county, was not operated in 1905. It is equipped with a 20-stamp mill 
and cyanide plant. 


GEORGIA. 
PRODUCTION. 


It is estimated that in 1905 the State of Georgia yielded 4,688 ounces of gold, 
equivalent to $96,910, and 1,040 ounces of silver, valued at $628. Compared with 
19%, gold increased $10 and silver decreased $242. It is estimated that 12 placer 
mines and 10 deep mines were in operation, a total of 22. The tonnage from the 
deep mines is estimated to be 16,000 shorttons. It is further estimated that $30,000, 
or 1,451.25 ounces, of gold were derived from placers; $65,303, or 3,159 ounces, were 
derived from quartzose ores, and 78 ounces, or $1,612, from copper ores. Of the 
silver, it is estimated that 100 ounces, or $60, were derived from placers; 271 ounces, 
or $164, from quartzose or dry ores, and 669 ounces, or $404, are known to be derived 
from copper ores. In addition the State produced 8,841 pounds of copper and 
19,394 pounds of lead. 

À considerable number of Georgia producers failed to report their production 
during 1905, the first year in which the method of direct inquiries has been attempted, 
and it has proved necessary to complete the returns by estimates. 

The gold belt occupies almost the whole of northern Georgia, north of Macon and 
Milledgeville. The extreme northwestern corner, northwest of Cartersville, is, how- 
ever, outside of it. In the southeastern half of this gold-bearing area there is only a 
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small number of mines working; these are situated in Wilkes, Lincoln, and McDuffie 
counties, near the South Carolina boundary line. The veins often contain a large 
quantity of sulphurets, which are sometimes rich in copper and lead. In Lincoln 
County the Sale and Lamar mine did development work, while the Pascal was idle. 
In McDuffie County are the Columbia and the Parks mines. The Seminole mine, 
in Lincoln County, is developed by two vertical shafts, respectively 220 and 150 feet 
in depth. The mine is equipped with a 40-ton concentrating mill, a roasting furnace, 
and a 15-ton blast furnace. Matte, concentrates, and ore were shipped from this 
mine by Mr. Carl Henrich. 

The principal gold belt of Georgia is narrow and well defined; it extends from 
the North Carolina boundary, in the western part of Rabun County, down to Ala- 
bama, through White, Lumpkin, Dawson, Cherokee, Paulding, and Haralson coun- 
ties. In White County the principal locality is at Nacoochee, where the Blow dredge 
was working in the Chattahoochee River. A large part of the production was, as usual, 
obtained from the vicinity of Dahlonega, in Lumpkin County. Reports were 
obtained from the Crown Mountain Mining and Milling Company and the McAfee- 
Lind mines, but many others were producing, among them the Dahlonega Consoli- 
dated Gold Mining Company and the Standard Gold Mining Company, as well as 
the dredge boats along the Chestatee River. The total gold production of the county 
was probably between $40,000 and $50,000. The larger part of the production of 
Georgia, outside of Lumpkin County, is believed to have been derived from Chero- 
kee County. 

A gold-bearing belt of less importance lies some 20 miles to the east of the princi- 
pal one just described, while many scattered occurrences of gold kre found to the 
west of the main belt in Towns, Union, Fannin, and Gilmer counties. 

At Pierceville, near the Tennessee line, copper prospects are found in the same 
formation which contains the great Ducktown deposits a few miles northward. 


MARYLAND. 
PRODUCTION. 

The State of Maryland produced, in 1905, 717 ounces of gold, equivalent to 
$14,821, and 93 ounces of silver, valued at $56. Compared with the production of 
1904 this represents an increase of $12,421 in gold and $56 in silver. The small 
quantity of silver reported is contained in bullion derived from amalgamation. No 
placer mines were operated in the State. A little copper was obtained from working 
the dumps of the old Liberty mine in Frederick County. Two gold quartz mines 
were worked, both located in Montgomery County at Great Falls, on the Potomac, 
about 15 miles above Washington. The Great Falls Gold Mining Company operates 
the Anderson mine. The Maryland Gold Mining Company is actively developing 
the Maryland mine from a shaft 180 feet deep, and the ore is milled in a 10-stamp 
plate amalgamation mill. The gold-bearing quartz forms a number of parallel len- 
ticular veins in sericite schist. The occurrence is of interest as forming the most 
northerly point of the Appalachian gold belt, which from here almost without 
interruption extends through Virginia, North and South Carolina, and Georgia, to 
its southerly end in Alabama. The total quantity of ore treated in Maryland was 
2,698 tons, containing an average value of $5.51 in gold and silver per ton, the value 
latter metal being almost negligible. 


NORTH CAROLINA. 


PRODUCTION. 


From reports from the producers, supplemented by conservative estimates, tne 
yield of the State of North Carolina in 1905 is placed at 6,080 ounces of gold, equiva- 
lent to $125,685, and 20,230 ounces of silver, valued at $12,219. This represents an 
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increase over the production of 1904 of $1,785 in gold and of $3,635 in silver. The 
reported product for 1905 was $98,685 in gold, to which was added a careful estimate 
of $3,000 for &mall placers and $19,000 for unreported small mines. 

The gold and silver was produced from a total of 18,831 short tons, óf which 3,000 
tons are estimated, having an average yield of gold and silver per ton of $6.76. Some 
of the milling ores vielded as much as $10 or $15 per ton. The copper ores con- 
tained approximately 3 to 4 per cent of copper, 40 cents in gold per ton, and 2 
ounces of silver per ton. 

Of the gold, 484 ounces were derived from placers, 5,224 ounces from quartzose 
ores, and 372 ounces from copper ores. 

Of the silver, 100 ounces were derived from placers, 3,000 ounces from quartzose or 
dry ores, and 17,130 ounces from copper ores. 

The number of mines is estimated to be 23, of which 7 were placers and 16 were 
deep mines. The reported quantity of copper from the State is 480,000 pounds, 
equivalent to $74,880. 

The condition of the mining industry is satisfactorv, although the increase, com- 
pared with the preceding year, is small. A number of mines were closed during the 
year, but this was compensated by increased production in Montgomery and Cabarrus 
counties. 

The gold belt of the Southern Appalachians attains its greatest width in North 
Carolina. Gold is found in at least 35 counties, leaving as unproductive 62 counties 
in the eastern third of the State and in a belt along the northwestern boundary. B. 
C. Nitze 1 divides the general field as follows: 

l. Eastern belt. —This comprises the counties of Warren, Halifax, Franklin, and 
Nash, and has no correspondent extension northward into Virginia or southward 
in North Carolina. Among the placersthe Farley dredge is actively working in Nash 
Countv, while there is little work being done among the quartz mines, both the 
Portis and the Mann-Arrington being idle. 

2. Carolina slate. belt. —This belt begins in Granville and Person counties, the 
copper deposits of which form the extension of those in Halifax County, Va. The 
Yancev mine, in Person County, is said to have been in operation, but the Blue 
Wing. in Granville County, was closed. 

Nothing has been done recently in Alamance, Orange, or Chatham counties. The 
most important mines on this belu are in Randolph, Davidson, Montgomery, Rowan, 
Cabarrus, and Union counties. In Davidson County, the Emmons and the Cid 
mines, the ores of which carry some copper, were idle. They are owned by the 
Hercules Gold and Copper Company. The Silver Hill mine, described in detail by 
Nitze in the report quoted, was not worked. It is one of the deepest mines in the 
South, being developed by an incline shaft 800 feet in depth. The Silver Valley 
mine was also idle. 

In Montgomery County the Iola mine continued its successful and but recently 
begun career. [t was the largest producer of gold in the State in 1905, and is 
developed by a vertical shaft 289 feet in depth. The ore is reduced in a 20-stamp 
mill and a cyanide plant with capacity of 40 tons. In consequence of the great suc- 
ces at the Hola, the Golconda and the Montgomery mines have been opened in the 
same vicinity. 

In Stanley County the Barringer mine, owned by the Whitney Company, was 
closed after having been worked in 1904. 

At Gold Hill, in Rowan County, the Union copper mine was the principal pro- 
ducer of silver and copper in the State, besides yielding some gold. lt is owned by 
the Union Copper Mining Company, and is developed by a vertical shaft 600 feet in 
depth. The copper belt extends over into Cabarrus County, where the MeMakin 
mine, owned by the Yadkin Mines Consolidated Company, was idle. 


a Bull, North Carolina Geol, Survey No. 3, 1896. 
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In Union County, the most southerly in the State on this belt, the Colossus mine 
was operated; some smelting ore was shipped, and the cyanide plant, which is 
equipped with two rolls and three ball mills, was operated part of the time. The 
mine is developed by a 270-foot nearly vertical incline, but a three-com partment 
shaft is now being sunk. The Indian Trail mine is located in the same county. 

3. North Carolina igneous bell. —North Carolina igneous belt adjoins the slate belt 
on the west, and is developed in Guilford, Davidson, Rowan, Cabarrus, and Mecklen- 
burg counties. The mines are as a rule contained in massive igneous rocks such as 
granite or diorite, which are believed by Nitze to be intrusive into the slates and 
achists of the slate belt. The ores often contain copper. 

In Guilford County the Fentress mine, owned by the Century Development Com- 
pany, suspended operations in 1904. Little was done on this belt in Davidson and 
Rowan counties, but in Cabarrus County the Phoenix mine is located and is at pres- 
ent the largest producer on the belt. The mine is owned by the Miami Mining 
Company. It is developed by two nearly vertical shafts, 540 and 600 feet deep, and 
is equipped with a 10-stamp amalgamation and concentration mill. The concen- 
trates are chlorinated. 

Mecklenburg County contains a great number of mines, most of which, however, 
are idle. The St. Catherine-Rudicil Gold Mines Company operated their mines near 
Charlotte in a small way, and it is stated that it is intended to erect suitable reduc- 
tion works. The mines have attained a vertical depth of 370 feet. Production was 
also reported from the Yellow Dog mine. 

4. Kings Mountain belt.—The gold- bearing veins in this belt, which adjoins the 
igneous belt on the west, occur in schists and gneisses in Gaston, Lincoln, Catawba, 
Davie, and Yadkin counties. No production is reported from this belt. 

5. South Mountain belt.—This belt lies still farther to the west in Burke, McDowell, 
Rutherford, and Polk counties, and the veins, unusually regular, are contained in 
gneisses and schists. No production was reported, though several mines were prob- 
ably worked in a small and intermittent way. In some places gold is obtained as a 
by-product in washing the sands for monazite. 

The western copper belt in the schists of Floyd and Carroll counties, Va., con- 
tinues into Ashe and Watauga counties of North Carolina, but no deposits of impor- 
tance are worked. Many scattered gold-bearing veins and placers occur, also, in the 
southwestern corner of the State in Cherokee, Macon, and Jackson counties. These 
form the most northerly part of the important Georgia belt, which extends through 
Lumpkin and Cherokee counties of that State. 


SOUTH CAROLINA. 
PRODUCTION. 


The State of South Carolina produced in 1905, 4,601 fine ounces of gold, equivalent 
to $95,111, and 11] fine ounces of silver, valued at $67. This represents a decrease 
of $26,689 in gold and of $223 in silver, as compared with the figures of 1904. Two 
deep mines contributed to the production, treating a total of 49,493 tons of ore, with 
an average extraction of $1.92 of gold (with very little silver) per ton. No placer 
mines were operated in the State, nor was any lead, copper, or zinc produced. 

The southern gold belt traverses the State from northeast to southwest and the 
following counties usually show some production: Abbeville, Anderson, Cherokee, 
Chesterfield, Greenville, Greenwood, Lancaster, Laurens, Oconee, Pickens, Spartan- 
burg, Union, and York. 

The veins are contained in the usual slates and schists, and form several belts, of 
which the most easterly one is, at present, the one showing the greatest production. 

The mines in Abbeville County were closed, as were those of Spartanburg and 
York No production was reported from the Magnolia and Ferguson mines, and 
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the cvanide plant, operated in 1904 on the latter mine, was closed in 1905. The 
Brewer mine in Chesterfield County was likewise idle. The two producing mines of 
the State are the Haile gold mine and the Blackmon mine in Lancaster County. 
The former continued its well-known successful career. It is working on a large 
deposit of low-grade pyritic ore contained in a fine-grained white slate, probably a 
pre-Cambrian highlyaltered igneous rock. The reduction plant consists of a 60-stamp 
mill, with plants for amalgamation, concentration, and chlorination. The Blackmon 
mine is developed by a shaft 113 feet deep and is equipped with a 20-stamp mill and 
plate amalgamation, but no concentrators. 


TENNESSEE. 
PRODUCTION. 


During 1905 the State of Tennessee produced 211 ounces of gold, equivalent to 

$4.362, and 95,522 ounces of silver, valued at $57,695. This represents an increase of 
32 in gold, and of $23,359 in silver over the production of 1904. 

One placer mine and two deep copper mines were worked. The total tonnage of 
the deep mines was 399,330, and the copper ore yielded an average of 15 cents in gold 
and silver. Ten fine ounces of gold and 1 ounce of silver were obtained from placers, 
and 201 ounces of gold and 95,521 ounces of silver were derived from copper ores. 

The gold belt of the southern Appalachian States includes only a small part of 
Tennessee in the southeastern corner of the State. The producing counties are Polk 
and Monroe, and the deposits form lenticular or bedded veins in the Ocoee slates 
which traverse the region with northeasterly trend. These slates are believed to be 
of Cambrian or pre-Cambrian age. ; 

The Coker Creek mines in Monroe county have been worked since 1833, and the 
total production is considerable, though no exact figures are available. Practically 
all of the gold has been extracted from placers, but gold-bearing veins in the district 
arealsoknown. Little active mining was done in the district during 1905, but a notable 
output is promised for 1906. The Lonsdale Gold Mining Company is prospecting a 
gravel channel 6 feet thick and 120 feet wide. The Unaka Mining and Developing 
Company has a hydraulic plant in the same vicinity, and is now building a large 
dredge. The Coker Creek Mining Company is also doing prospecting work. Impor- 
tant mining operations were conducted in the well-known Ducktown copper district 
situated in Polk County, near the Georgia State line. Two large companies are 
operating here—the Tennessee Copper Company, an American corporation, and 
the Ducktown Sulphur, Copper, and Iron Company, of England. Great lenticular 
bodies of low-grade copper ores containing pyrrhotite and chalcopvrite with a little 
gold and silver are embedded in the Ocoee slates, and are mined from vertical or 
inclined shafts at a maximum depth of 450 feet. The Tennessee Copper Company 
has four 400-ton furnaces, three 300-ton furnaces, and three converter stands. It 
ships the metal as Bessemer copper. The Ducktown company smelts the ore in a 
60-ton plant to a matte, which is shipped. The small quantities of gold and silver 
contained with copper are mostlv recovered in electrolytic refineries, but the exact 
quantity is not easily estimated, as a certain part of the copper is used for casting 
without preliminary refining, and as, moreover, another part is exported to European 
refineries. 

A total of 399,330 tons of ore were mined and 1.8 per cent of copper was recovered. 
The silver in the pig copper averages 13 to 15 ounces per ton. The gold valnes of the 
copper range froin 0.02 to 0.04 ounces per ton. Distributing the gold and silver over 
the whole tonnage of ore, one obtains as the average value per ton of ore 1 cent of 
gnd and 14 cents of silver. This, however, is not quite correct, as some of the 
pper is not subjected to electrolytic refining, but used for casting purposes. 
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VIRGINIA. 
PRODUCTION. 


According to the estimate of the Director of the Mint, the State of Virginia in 1905 
yielded 241 ounces of gold, of a value of $4,982, and 177 ounces of silver, valued at 
$107. Compared with 1904, gold increased $1,182 and silver decreased $3,779 in 
value. It is estimated that 7 mines were producing, of which 3 were placer mines. 
The 4 deep mines yielded an estimated tonnage of 800, giving an average of $5.35 per 
ton in gold and silver. It is further estimated that 39 fine ounces of gold were derived 
from placers and the remainder from silicious or dry ores. Four ounces of silver, 
valued at $2, were also probably derived from the placers. The remainder, or 173 
fine ounces of silver, valued at $105, were produced from dry or quartzose ores. 

The gold production of Virginia is small and scattered, and the returns received from 
the producers were incomplete. The southern gold belt extends through the State 
in a south-southwesterly direction from Loudoun and Fairfax counties on the north 
to Halifax and Pittsylvaniaon the south. The width is from 20 to 30 miles, and the 
deposits are, as a rule, lenticular quartz veins in schists. Though the production is 
small at present the Virginia belt contains many old mines of considerable reputa- 
tion. A deposit of pyrite is worked by the Cabin Branch Mining Company at 
Dumfries, Prince William County, near the Potomac River. 

In Fauquier County the Liepold mine is worked by the Virginia Mining and 
Development Company. A 10-stamp amalgamation mill on this property worked 
some tailings preparatory to opening the mine. The Franklin mineisidle. In 1901 
and 1902 Mr. R. W. Petre cyanided about 1,000 tons of tailings from this mine, but 
had difficulty in getting a satisfactory extraction; this was attributed to the presence 
of selenium, which dissolves freely in cyanide solution and is precipitated more 
readily than gold. The deposit is stated to be a strong fissure in diorite, accom- 
panied by an intrusion of diabase, and was worked to a depth of 80 feet for a con- 
tinuous length of 700 feet. 

In Louisa County pyrite deposits are worked near Mineral, 5 miles east of Louisa, 
by the Armenius Chemical Company, and by the Sulphur Mining Company. The 
mine of the former company is stated to be 900 feet deep. 

In Orange County the Piedmont Mining Corporation proposes to work a number 
of deposits on Mine Run, in the eastern part of the county. 

In Albemarle County the Albemarle Zinc and Lead Company had no production, 
but continued development work on the Faber mine. The incline shaft is 280 feet 
deep, and the reduction works consist of a 75-ton dry concentrating plant. 

In Fluvanna County the old Moss mine remains idle. The Hughes mine, which 
is worked by a shaft 110 feet in depth, and is equipped with a 10-stamp mill, with 
amalgamation, concentration, and cyanide plant, was not a producer. There was 
little activity in the copper belt of Halifax County at Virgilina, just north of the 
North Carolina line. The Gold Banks mine is situated in the same vicinity. 

A small production of gold was reported from the Brush Creek mine in Flovd 
County, on the western copper belt. No copper is known to have been produced 
from this belt in 1905, nor from the prospects at Stony Man, in Page County, near 
Luray. West of the Floyd County copper belt is the zinc belt of Pulaski, Wythe, 
and Smyth counties, in which chiefly oxidized zinc ores contained in Cambro-Ordovi- 
cian limestone are mined. These ores contain no silver. 


TEXAS. 
By WALDEMAR LINDGREN. 
PRODUCTION. 


During 1905 the State of Texas produced 387,506 fine ounces of silver, valued at 
$234,054, and 12 fine ounces of gold, equivalent to $248. Compared with the produc- 
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tion of 1904 this represents an increase of 1,930 ounces of silver in quantity and of 
$20,119 in value, and of 3 ounces of gold, equivalent to $62. 

Copper, lead, and zinc are not reported from the State. Mercury ores are mined 
in Brewster County, but are not accompanied by gold or silver. 

Six gold and silver mines are operating in the State, but there is only 1 which ia 
worked on a large scale—the Shafter mine in Presidio County. There are no placer 
mines in the State. The ore treated amounted to 22,345 tons, and its average value 
in gold and silver per ton was $10.49, practically the whole of this value se aa 
ing silver. 

El Paso and Presidio were the only counties which contributed to the rodado 
Both of these are in the Trans-Pecos part of the State. The mineral deposits are 
contained in the scattered ranges, which traverse this region with a general north- 
south trend. The most common rocks consist of Carboniferous and Cretaceous sedi- 
ments, such as sandstones and limestones. In places they are broken by intrusive 
rocks later than the Cretaceous, and the mineral deposits are often connected with 
these igneous rocks. 

El Paso County contains copper prospects in the Guadalupe Mountains, near the 
New Mexico boundary line, said to occur in Permian limestones. Tin has been 
found in pegmatite dikes in the Franklin Mountains. The Hazel mine in the 
Diablo Mountains, 10 miles north of Allamore Station, has been worked in former 
years and is said to have produced much silver and copper. A number of small 
mines and prospects are located in Sierra Blanca, and some of these were producers 
during 1905. The whole of the small gold production of the State came from this 
district. Presidio County produces silver. The Shafter mine, which has been 
worked successfully for a number of years, is developed by a vertical shaft 700 feet 
deep. The ore is reduced in a 15-stamp pan-amalgamation mill. 


UTAH. 
By V. C. HEIKE. 
PRODUCTION. 


According to returns received from producers the total value of the metal output 
of Utah for the calendar year 1905 was $25,980,683. Of this total, the gold yield was 
248,692 ounces, valued at $5,140,920; and silver, 11,036,471 ounces, valued at 
$6,666,028, a total value for the precious metals of $11,806,948, which is an increase of 
$719,348 in value over the production of 1904. The most conspicuous feature in the 
Utah output in 1905 is in the yield of gold, which surpasses that of all former years. 
During 1905 there were 2,181,061 short tons of ore mined, milled, shipped, and 
smelted, having an average total value per ton of $11.90. Of this value the ore 
averaged in gold $2.35, and in silver $3.06, an average total value for gold and silver 
of $5.41 per ton. A comparison of these figures with corresponding figures for 1904 
shows the value of the total metal output to be increased $3,915,252. The average 
value per ton of ore in 1904 was $12.85, decreasing in 1905 to $11.90 per ton, a loss of 
$5 cents in value, caused by the enlarged tonnage of low-grade copper ores. The ore 

‘tonnage increased 464,114 short tons; gold increased 46,017 ounces and $951,628 in 
value; silver decreased 1,012,975 ounces and $232,280 in value; copper increased 
10,880,820 pounds and $3,136,342 in value; lead decreased 12,597,755 pounds and 
$213,535 in value; zinc increased 3,256,888 pounds and $192,817 in value; mercury 
increased 8,519 pounds and $3,907 in value; iron ore and iron contained in combina- 
tion ores, sold to smelters for fluxing purposes, increased in total value $76,373. 

The total values of silver, copper, lead, and zinc are increased, owing to the 
advanced prices paid producers for each metal during 1905. 
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Mercury is given at the selling price reported by the producer. The production 
for 1904 and 1905 is as follows: 


Production of gold, silver, and associated metals in Utah in 1904 and 1905. 


| | Increase (+) or 
1904. | 1906. 
decrease ( — ). 
Metal. = ; 
Quantity. Value. Quantity. Value. Quantity. Value. 
Gold...... fine ounces.. 202, 675 | $4,189,292 , 248,692 ` $5,140,920 | + 46,017 | + $951, 628 
Silver............ do....| 12,049,446 | 6,598,308 | 11,036,471, 6,666,028 | — 1,012,975 | — 232,280 
Copper ....... pounds..| 46,417,234 | 5,802,154 57,298,054 | 8,938,496 | +10, 880,820 | --3,136, 342 
Lead ............ do....| 116,479,764 | 5,095,989 | 103,882,009 | 4,882,454 | —12,597,755 | — 213,535 
VAN a is do.... 73, 439 3,672 | 8, 330, 327 196,489 | + 3,256,888 | + 192,817 
Mercury......... do.... 58, 981 - 32, 093 67,500 36,000 | + 8,519 | + 3, 907 
IPOD. lix eee at | eR EP ET BS A A 120,296 | sto c rere + 76,873 
Total acosta coetu acids 22,065,431 aooaaeoa. 25,980,683 |. cene | +3, 915, 252 
l 
Production of ore in Utah in 1904 and 1905. 
1904 1905 | 
Decrease 
Increase r 
Value, Value ' , perton. 
Tons per ton. Tons per ton | 
——— IS P ru ER EA II RENI UMEN cR cS 
Short tons. 
Ore oütpnt........ cere ee ce 1,716,947 | $12. 85 | 2, 181, 061 $11.90 464, 114 | $0. 95 


This statement of production shows the mining industry to be in an exceptionally 
thriving condition, as heavy increases are recorded for all metals except lead and 
silver. 

The ore tonnage of the State is steadily increasing, and much lower grade ores are 
being milled or smelted than formerly. This has not materially affected the increase 
in the total value, but will show in another year to be the chief cause of increase, 
as it is expected the tonnage output figures of 1905 will be almost doubled for 1906. 
The tonnage of the State for the past four years, and value in gold and silver of ore 
sold or treated, is shown as follows: 


Total tons of ore sold or treated in Utah in 1902, 1908, 1904, and 1905. 


Gold and 

Year. Short tons. silver 

value. 
1902 P———————— | 1,114,785 | $9, 784, 481 
1903: CROP } 1,412,379 | 10, 862, 231 
A ete dar A NEN E S E ute Mie noui s E 1,716,947 ¡ 11,087,600 
19053 E dus se vv UE bh e DP. ones Ud Die ue Neca PU Qu a Ut iE DE 2,181,061 | 11,806,948 

| 


The value of the gold production in 1905 was $5,140,920, an increase over 1904 of 
$951,628, and the largest hitherto recorded for the State. The additional yield was 
caused by the increased tonnage of auriferous copper ore shipped from the Tintic 
district in Juab County, and from lead ores of the West Mountain (Bingham) dis- 
trict in Salt Lake County. The Camp Floyd district in Tooele County supplied a 
substantial increase from ores treated by the cyanide process. Other counties from 
which satisfactory yields are recorded are Beaver, Piute, Sevier, and Utah. The 
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placer gold industry of the southern counties in 1905 yielded 322 ounces, mainly 
reported from Grand River in Grand County. Other counties contributing placer 
gold were Uinta, San Juan, and Garfield. 

The following table shows from what kinds of ore the gold product was obtained: 


Source of gold production in Utah by kinds of ore in 1905, by counties. 


[Fine ounces.) 


Mixed ores. 
Sillceous! Copper | Lead Zinc Copper- 
County. Placers. pim one ore. Gre: icad. Copper-! Lead- | Total. 
' lead zine 
| zine | ore ore 
| | ore. ° : 
LIA AS TA A rr BR, RA 
Beaver, Piute, and | | 
BEFIOP AA AI 19, 391 | 1, 281 15 99 |o ors e 480 |........ 21, 262 
Box Elder, Morgan, ; 
Millard, Washing- 
ton, and Weber..... ERI: DOM sessi» WS EA REN A saasa 572 
Grand, Garfield, San | | | 
Juan, and Uinta....; 322 I 2c O A A O 336 
D NUR REN ANT 132 77,610| *194................ | 20,503 | 1,318 | 99,757 
Salt Lake......c.eeeee A AE T | 46,912 | 1,823 |........ 102 | 15,751 63 | 64,651 
Summit and Wasatch.'..........].......... 92 | 13,143 ........ 1, 403 83 86 | 14,807 
A | emm 44, 292 | 2 127 risus 176 1 | 223 | 44,821 
Utah eerte sve ects Losses end 2,485 l...a. Ti cw a 2, 486 
Total............ |  sm[' 64,383 | 125,897 | 17,805 | — 90 | new. 36,418 ! 1,690 | 248, 692 
| 


| 


The production of gold in 1904 and 1905, by kinds of ore, is as follows: 


Production of gold in Utah in 1904 and 1905, hy kinds of ore. 


[Fine ounces.] 


| Mixed ores. | 
] A A ERA 


; . Siliceous, Copper Lead Zinc | Copper- : 

Year. Placers. ore. Ore: Ore: ore. | lead. | COPPET- La ad- | Total. 
el lead zine 

UN ore ore, |! 

ore. ` l s i 
——— — | ———— | | — —— | ef i OO ——-——- ' - —— 
A 65 58, 803 92,271 3, 468 6 2,552 45, 428 | 82 | 202,675 
a 322 | 64,383 | 125,897 ¡ 17,805 | 951i 1,682] 36,RIR| 1.690 | 248, 692 

Increase(+)or | | 
decrease ( — ) +257 45,9580 | 33,626 | +14,337 | +89 - 870 | —8,610 | -+1,608 | + 16,017 
SILVER. 


The total silver production for the State amounted to 11,036,471 ounces, valued 
at $6,666,028 in 1905, as against 12,049,446 ounces, valued at $6,898,308 in 1904, a 
decrease of 1,012,975 fine ounces in quantity, and of $232,280 in value. The greater 
part of the year’s supply came as before from Summit and Wasatch counties, but 
the output from these counties decreased. They produced 5,814,386 ounces, valued 
at $3,328,736 in 1904, as against 3,998,165 ounces, valued at $2,414,891 in 1905, a 
decrease of 1,816,221 fine ounces in quantity and of $913,845 in value. 

Most of the larger mines in the last-named counties have been restricted in their 
output of silver-lead ore on account of the abundance of water in the lower levels. 
This will be obviated as soon as the great Ontario drain tunnel is completed. The 
silver-lead producers of the State filled the front rank of dividend payers a few years 
ago. Now the only silver-lead mines in this class are located at Park City. The 
next year will probably add some new producers of silver-lead, but the copper mines 
are coming to the front so rapidly that they are likely to retain their supremacy. 
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Source of silver production in Utah by kinds of ore in 1905, by counties. 


[Fine ounces.] 


Copper- | Lead- 


Sili- 
Plac- Copper Zine y Copper- 
County. ers: ps ore. Lead ore Ore. lead-zinc lead ore. e Total. 


——— |. —— ef ef i | 


Beaver, Plute, and 
Sevier A PA 61,132 33, 181 1,400 | 18,108 |.......... 129,623 |........ 243, 444 


Box Elder, Mor- 
gan, Millard, 
Washington, 
and Weber ......]...... 26, 309 2,620 A A n tm Ren in RR RR 31, 499 


Grand, Garfield, 
San Juan, and ; 
Uinta............ AA AA rd ee Does reor c Md A CNRC EUN 61 


REDY: ood exte reta s 6, 600 |1,656,391 | 256,169 |........ steel LE 1, 818, 174 1159, 748 ¡ 3, 897, 082 
Salt Lakes. losses eee ce uon 608,907 | 524,664 |........ 29, 250 | 1,187,643 | 1,802 | 2, 352, 266 
Summit and Wa- 

Td y O, A A xe Rae E 2,094,136 |........ 1, 804, 700 64,959 | 34,370 | 3,998,165 
Tooele.............]...... 456 250 89, 474 |........ 254, 908 429 | 32,039 327, 556 
OLE: E wits ocak paneer eae ee few A 185, 962 |........ 436 oseoeeaxs elisa 186, 398 

——— sl € MÜTTER ee ae PERE Ea NEAR E EEES | 
| 


Total........ 61 | 94, 497 |2, 301, 319 3, 194, 375 | 18,108 ias | 3, 200, 828 pom Enos 471 


The production of silver in Utah in 1904 and 1905 is as follows: 


Production of silrer in Utah in 1904 and 1905, by kinds of ore. 


| Fine ounces.] 


à Sili- Copper- Lead 
Year. I iod cenus ESO Lead ore. | Ze | 1end-zinc oe zine omna 
e. ré ore. 
A desees 161,209 2.386, 794) 1,147,565,  1,176| 8,296,960, 5,019,274]  36,468| 12,049, 446 
Wir 61 04, 49712, 301, 349 3,104,375| 18,108; 2,089,294; 3,200,828, 227,959 11,036, 471 
Increase (+) 
ordecrease 
TE E 4 61|--66,712| --85, 445|-- 1, 946, 810, -+ 16, 932! —1, 207, 666| --1,818, 446 +191, 491, —1,012, 975 


In these two preceding tables—one for the source of gold, the other for the source 
of silver—the figures are based on the predominating hase metals reported in connec- 
tion with gold and silver. These figures are only approximations and can not be 
depended on for each year. A mine may have several shoots of ore. One may be 
prolific in certain metals one year, another year the ore bodies richer in other metals 
may furnish the gold and silver. 


COPPER. 


The wonderful development of the copper industry has had a most marked effect 
upon mining in Utah, and the State is becoming one of the large producers of the 
United States. The output for the State increased from 46,417,234 pounds, valued 
at $5,802,154, in 1904 to 57,298,054 pounds, valued at $8,938,496, in 1905, an increase 
of 10,880,820 pounds in quantity and of $3,136,342 in value. 

West Mountain ( Bingham) district, in Salt Lake County, leads in production, and 
the development of the enormous low-grade deposits of this district proves the field 
of great importance. The copper output of the district increased from 30,628,834 
pounds, valued at $3,828,604, in 1904 to 39,219,734 pounds, valued at $6,118,279, in 
1905, an increase of 8,590,900 pounds in quantity and of $2,289,675 in value. 

The Tintic district, in Juab County, is the next largest producer. The output 
increased from 9,035,720 pounds, valued at $1,129,465, in 1904 to 10,982,751 pounde, 
valued at $1,713,309, in 1905, an increase of 1,947,031 pounds in quantity and of 
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$583,844 in value. This increase is chiefly attributable to the ores produced by the 
Centennial-Eureka mine. 

The other counties increasing the copper output over 1904 are Beaver, Tooele, and 
Utah. Decreases were recorded in Summit and Wasatch counties and also in Wash- 
ington County, the latter on account of the closing of the Dixie mine of the Utah and 
Eastern Company, resulting from the caving in of the shaft. 


LEAD. 


The lead produced in Utah decreased from 116,479,764 pounds, valued at $5,095,989, 
in 1904, to 103,882,009 pounds, valued at $4,882,454, in 1905, a total decrease of 
12,597,755 pounds in quantity and of $213,535 in value. This reduction in the out- 
put has been general in all the counties, with the exception of Salt Lake County, 
which increased from 6,394,388 pounds in 1904 to 25,197,137 pounds in 1905, an 
increase of 18,802,749 pounds. 

West Mountain (Bingham) district, in Salt Lake County, contributed the greatest 
amount to the increase in the production of lead, which came from the properties of 
the United States Smelting and Refining Company. The Ontario drain tunnel dis- 
aster in Uinta (Park City) district, of Summit County, cut down the output of the 
Ontario and the other lead-silver mines in that district. In Tooele County, at Stock- 
ton, considerable development work was done on several lead properties, and the 
production was limited, pending the completion of the Honorine drain tunnel, 
through which in the future the ore will be gent to the surface. 

Tintic district, in Juab County, shows a decrease of lead. 


ZIKO. 


The only zinc ore produced and shipped in 1904 came from the Horn Silver mine, 
in Beaver County. During 1905 this mine continued to ship zinc ore, most of it 
going to Iola, Kans. Shipments were also begun from Park City by two properties 
to the Western Ore Separating Company, of Salt Lake City, operated by the Lanyon 
Zinc Company, and also to the United States Zinc Company at Pueblo, the property 
of the American Smelting and Refining Company. : 

One mining company at Park City has been experimenting on zinc-lead ores 
occurring as sulphides at a depth of 1,700 feet. A product containing 40 to 50 per 
cent has been made by water concentration, but it has been found more economical 
thus far to make for shipment a product containing 25 to 30 per cent of the metal. 
The larger part of such product has been shipped to the Western Ore Separating 
Company, and has been made into richer zinc concentrates by use of the Blake- 
Morscher electrostatic separating process. This process not only removes the iron 
minerals from zinc blende, but also the lead and copper minerals. The lead-iron 
product is shipped to the local smelters, and the zinc concentrates are forwarded to 
the Lanyon Zinc Company's works, at Iola, Kans. 

Producers in Utah reported for 1905 a total of 18,397,092 pounds metallic zinc, of 
which only 3,330,327 pounds were paid for, resulting, at the average commercial 
price, in the sum of $196,489. Some producers in Juab, Summit, and Tooele coun- 
ties report a large quantity of zinc contained in lead ores shipped to smelters. This 
zinc is a detriment to successful lead smelting. Therefore all ores containing over 
10 per cent of zinc are penalized. At the present time reporta indicate that more 
zinc will be saved through improved concentration methods, and that the metal will 
become quite an item in the State production. 


MERCURY. 


The only producer of mercury reporting in Utah is located in Tooele County, at 
Mercur. The output increased from 58,981 pounds, valued at $32,093, in 1904, to 
67,500 pounds, valued at $36,000, in 1905, an increase of 8,519 pounds, valued at 
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IRON. 


The iron reported is associated with or combined in copper and lead ores and con- 
centrates, and where it exceeds a certain percentage over the silica contents, and in 
some instances over the total of the silica and zinc contents, it is paid for by the 
smelters as flux. The sum realized on such iron amounted to a total of $120,296, an 
increase over 1904 of $76,373. The counties reporting iron in combination with ores, 
in order of the value of their production, are Juab, Tooele, Salt Lake, and Morgan. 


MINING INDUSTRY IN UTAH IN 19065. 


Extensive smelter construction was a feature of the year. In Salt Lake County, at 
Garfield, on the shores of the Great Salt Lake, the Garfield Smelting Company has 
started the erection of a copper smelter of 6,000 tons daily capacity, which will equal 
the present capacity of all the Utah smelters combined. Every smelter in Utah has 
either increased or is now increasing its capacity. The new 400-ton copper smelter 
of the Utah Smelting Company will soon be completed at Ogden. All these addi- 
tions will make the State a most important smelting center. 

The United States Smelting and Refining Company and the American Smelting 
and Refining Company are the largest purchasers of lead and copper ores. The 
Bingham Consolidated copper smelter is supplied with copper ore by its own prop- 
erties, and also does a custom business to a limited extent. 

Most of the smelting ores treated by Utah smelters are produced in the State. 
However, some rich lead ores are shipped from Idaho, and some gold-bearing 
siliceous ores from Nevada. Other States contributing in 1905 were California, 
Montana, and Wyoming. 

Smelting establishments.—The present smelting facilities consist of 7 smelting estab- 
lishments, containing 31 furnaces of large capacity. From 5,000 to 6,000 tons work- 
ing charge are treated daily at these works, which, briefly described, are as follows: 

American Smelting and Refining Company smelter at Murray, 9 miles from Salt 
Lake City, is equipped with 12 reverberatory furnaces and 8 blast furnaces, which 
average about 1,600 tons smelting charge per day. About 900 men are employed. 

United States Smelting and Refining Company is at present treating daily about 
1,000 tons of copper ore and 450 tons of lead ore, with 6 blast furnaces for copper and 
3 for lead ores. In the lead smelter there are 15 hand reverberatory roasters. The 
bessemerizing department in the copper smelter has 2 stands of converters. About 
700 men are employed. The plant is located 12 miles south of Salt Lake City. 

Bingham Consolidated Mining and Smelting Company has 5 blast furnaces, smelt- 
ing about 600 tons copper ore daily and using a semipyritic smelting process. The 
converter plant has six 10-ton shells, 7 feet by 10 feet 6 inches, with two stands. 
This plant is located at West Jordan, Utah. 

Utah Consolidated Mining Company handles at its plant about 800 tons copper 
ore a day, coming from the Highland Boy mine, owned by the company, at Bingham. 
The plant is equipped with 20 McDougal calciners, 3 Wethey calcining furnaces, and 
9 reverberatory furnaces. About 750 men are employed. The smelter is located 
near Bingham Junction. 

The Yampa Smelting Company, in Lower Bingham, treats about 400 tons of copper 
ore from mines operated by the Tintic Mining and Development Company, smelting 
coarse ore in blast furnaces and roasting fine ore, thus making calcines for the 
reverberatory furnace. The main equipment consists of 2 blast furnaces, .2 roasters, 
and 1 reverberatory. The plant is to be equipped to handle 800 tons of copper ore 
per day. 

The Utah and Eastern Mining Company’s copper smelter at Shem, Washington 
County, is equipped with 2 water-jacket blast furnaces, each of 50 tons capacity. 
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The Majestic Copper Mining and Smelting Company owns a copper-lead plant at 
Milford, but did not operate during the year. The smelter consists of two 100-ton 
blast furnaces, one for copper, the other for lead. 

Milling plants.—During the year several new mills have either been contemplated 
or put under construction, and a number of plants have been remodeled and 
increased in capacity. 

The Western Ore Separating Company, a company controlled by the Lanyon Zinc 
Company, of Iola, Kans., erected a mill in Salt Lake City, with the purpose of 
buying and treating zinc-lead ores and tailings. The process employed for the sep- 
aration of the zinc and lead is by using static electricity over Blake-Morscher 
machines. The present capacity of the plant is 60 tons, and the product worked 
upon is mainly from Park City. By the addition of concentrating tables, with which 
the plant is being equipped, it will be possible to treat 100 tons daily. With this 
new company operating in the State, the zinc production has been greatly stimulated. 

At Bingham, in Salt Lake County, the Wall mill, of 300 tons capacity, was com- 
pleted. The New England and also the Utah Copper Company’s plants were 
enlarged. The Sevier Consolidated Company’s mill, in the Gold Mountain district 
in Piute County, was remodeled; also the Annie Laurie Company in the same region 
made some radical changes in method and enlarged its mill. Changes were made in 
the Daly-Judge plant, in Summit County, at Park City; in the Columbus Consolidated, 
in Salt Lake County, at Alta; and in the Cactus mill, belonging to the Newhouse 
Mines and Smelter Company, in Beaver County, at Newhouse. A new mill is near- 
ing completion on the Godiva mine, in the Tintic district of Juab County; and plans 
for a concentration mill have been prepared for the Yankee Consolidated, in the 
same district, to be built early next year. Construction has been ordered to begin 
on the first unit of 3,000 tons of the concentration plant for the Utah Copper Com- 
pany. This plant is to be enlarged eventually to three more units of the size stated. 
It is to be supplied witb ore from the company’s immense ore deposits at Bingham 
camp. The site selected for the plant is near the western borders of Salt Lake 
County, and 4 miles southeast from the new smelter being constructed by the Gar- 
field Smelting Company, near the shores of the Great Salt Lake, at Garfield. 

Transportation.—In the early part of 1905 the San Pedro, Los Angeles and Salt 
Lake Railroad was completed, which runs from Salt Lake through Los Angeles to 
San Pedro on the Pacific coast. In Utah the line passes through Tooele, Juab, Mil- 
lard, Beaver, and Iron counties, and is chiefly beneficial to the Rush Valley (Stock- 
ton) mining district in Tooele County, the Tintic in Juab County, and the San 
Francisco in Beaver County. | 

The Western Pacific Railway Company is building a line from Salt Lake City to 
San Francisco. The linein Utah does not come directly in contact with gold or silver 
deposits. After leaving Salt Lake City it goes around the southern end of Great 
Salt Lake, just touching the northern end of the Oquirrh, Stansbury, and Cedar 
ranges. The Oquirrh Range contains the mining districts of West Mountain ( Bing- 
ham), Rush Valley, Camp Floyd, Ophir, and Tintic; but these are already supplied 
with transportation by the San Pedro, Los Angeles and Salt Lake Railroad and Rio 
Grande Western Railroad. The Stansbury and Cedar ranges contain no bodies of 
mineral, so far as known. The northern extension of the Cedar Range, called the 
Lakeside Mountains, has good surface showings of argentiferous galena, but no large 
deposita. 

The only developed and known deposits of mineral to be affected by the Western 
Pacific in Utah are those in the Deep Creek region close to the Nevada line and 40 
miles south of the line of the new road. The principal camps at present are Dug- 
way, Fish Springs, Clifton, Dutch Mountain, and Gold Hill. 

Production by counties.—Utah has 27 counties. Eighteen of these reported produc- 
tion of gold, silver, copper, and lead in 1905. There are 133 mining districts in the 
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State. Mine operators reported from 32 of these districts, giving figures for the total 
output of ore and its contents sold or treated in 1905. 

The principal mineral-producing counties are J uab, Salt Lake, Summit, and Tooele. 
The mining districts West Mountain (Bingham), Tintic, and SNMP Floyd are 
Tesponsible for the largest part of Utah’s production. 

In the following table is shown the output of gold, silver, copper, lead, zinc, and 
‘Other metals for the year 1905, by counties: 


Production of gold, silver, copper, lead, zinc, and other metals in Utah in 1905, by 


counties. 
Gold. Silver. Copper. 
County. PEU rr NURSE E M Vo ETE EON RE 
Quantity. Value. Quantity. Value. Quantity. 
Fine ounces. Fine ounces. Pounds. 
Beaver, Piute, and Sevier.. 21, 262 $439, 525 243, 444 $147,040 3, 556, 918 $554, 723 
Boxelder, Millard, Mor- 
n, Washington, and 
ODE? A DER 572 11, 824 81, 499 19, 026 380, 574 59, 369 
Grand. Garfield, San Juan, 
and Uinta................ 336 6, 946 61 BI law es Iv elt ce EDEN 
ADT oc 99,757 | 2,062,160 8,897,082 | 2,953,837 | 10,982,751 1, 713, 309 
Salt Lake .................. 64,651 | 1,336, 455 2,852,266 | 1,420,769 | 40,031,373 6, 244, 594 
Summit and Wasatch...... 14, 807 306, 088 8,998,165 | 2,414,891 1, 254, 153 
TOD cousseiceexsuPEOETP V 44, 821 926, 532 327,556 197, 844 1,093, 197 
Utah mcum 2, 486 61, 390 186, 398 112, 584 88 
Total......... —— 248,692 | 5,140, 920 | 11,036,471 | 6,666,028 | 57,298,054 8, 935, 496 
i 
Lead. | Zinc.a Other metals.» | 
mM Pe CT tal 
County. value. 
Quantity. | Value. Quantity. | Value. | Quantity. | Value. 
Pounds. Pounds. Pounds. 
Beaver, Piute, and Sevier.) 4,215,716 | $198,138 | 1,358,000 | $80, 122 6, 336 $13 $1, 419, 361 
Boxelder, Millard, Mor- 
an, Washington, and 
Neber.....--ceceeeceeees 239, 770 10 A sateen oes 106, 720 464 101, %53 
Grand, Garfield,San Juan, i 
and UC Mh eee A A ee aae O es 6,98 
JUAD. Suas ses E 16, 049, 863 404,844 |1...........l eee 10, 853, 112 | 60,051 | 6,913, 701 
Salt Lake... eere 25, 197,137 | 1,184,265 |........ iud srbidoe[: ed 9, 851 | 10, 195, 234 
Summit and Wasatch ..... 45,280,817 | 2,128,198 | 1,972, 327 | 116,367 |............ 1... eee 5,161,192 
TO dr eces ie vincisasee sees 8, 205, 814 885,673 |. css owe en rtr ue 10,839,364 | 85,917 ; 1,766,305 
AA suat édsuse ..| 4,692,892 220,000 |. eese ess | PEOR PA PEE 884, 504 
Total ...... — 103, 882, 009 | 4, 882, 454 | 3,330,327 | 196, 489 | 24,340,674 1156, 296 | 25, 980, 653 


a Total quantity of zinc reported paid for in Beaver County is 1,358,000 pounds, valued at $30,122; in 
Summit and Wasatch counties, 1,972,327 pounds, valued at $116,367. 
xL. uantity of other metals was chie fly iron nssociated with the KOETA ores, valued at 
ootele County figures include 67,500 pounds mercury, valued at $36, 
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The following table is prepared for the purpose of showing the increase and 
decrease of the metals produced in 1905, as compared with the production of 1904: 


Increase (+) and decrease ( —) of production of metals in Utah in 1905 as compared with 
1904, by counties. 


Gold. Silver. Copper. 
County. ——_ oe *i@————7_—__— (~——_—_———_ 
Quantity. Value. Quantity. Value. Quantity. Value. 
Fine oz. Fine oz. Pounds 


Bearer, Piute, andSevier.| + 2,128 | +$43,922| + 58,728 | +$41,287 | + 1,906,131 | + $848,375 


eber BENED — 3,089 | — 638,849| + 2,9886 | + 2,674 | — 1,848,210 | — 156,104 
Grand, Garfield, San . 

Juan, and Uinta....... + 826] + 6,789) — 80| — d oie edi teak caeledcseneeee ET 
Mb Ux 29,008 | --699,778 | + 91,1896 | +174,988 | + 1,947,081 | + 663,844 
Balt Lake ................ + 7,953 | +164,508 | + 797,657 | 530,755 | + 9,166,707 | +2, 386, 811 
Summit and Wasatch.... + 1,164 | + 24,087 | —1,816,221 | -913,845 | — 864,299 | — 69,159 
Tooele ................... + 8,064 | +166,765| — 91,028} — 41,7900 | + 69,372] + 42,561 
jj! E — + 468| + 9,678| — 56,098 | — 26,245 | + 88 | + 14 

Total "9 »299»2020* +46, 017 +961, 628 = 1, 012, 976 — 232, 280 +10, 880, 820 +8, 136, 842 
E Lead. Zinc. Other metals. | Total 
Coun Value | value. 
Beaver, Piute, and | Pounds. Pounds. Pounds. 

Sevier ............. — 8,889, 984 |—$182, 422 |+1, 284, 561 |+$76,450 |+ 6,886 |+ $13 |+ $377,625 
Box Elder, Millard 

Washington, and 

Weber............. + 189,770 |+ 9,082 |............1.......... + 464,— 207,733 
Grand, Garfield, San 

3065. and. IN A A A A, A sed lexveseuts + 6,695 
Joab ................ — 2,217,800 |— 44,844 |............]........-- 4-67,051 |4-1, 370, 762 
Balt Lake............ +18/802,749 |+ 904,511 |............].......... + 6,917 |+8, 998, 502 
Summit and Wa- | 

Mt .............. —19,031,742 |— 685,476 |+1, 972,327 |--116,367 |— — 310,858 |......... —1, 528, 026 
Tooele............... — 6,568,965 |— 260,723 |............]........-- +15, 885 '— — 77,857 
Utab — — 482,343 |— 8,668 AM A A | —20,216 


ted +80, 280 | +3, 915, 252 
t 
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The tonnage of ore sold or treated, the number of deep mines producing, the aver- 
age total value per ton, and the average value per ton in gold and silver are shown 
in the following table: 


Tonnage of ore sold or treated, number of producing mines, and tenor of ores in 1904 and 
1905, by counties. 


Number of deep) Averuge value 
Total tons of ore sold or | Average total 
treated. n^ produc value per ton. por ton in Eos 
County. ——— m AR | = 
Increase (+) 
1905. or de- 1904. | 1905. , 1904. | 1905. | 1904. 1906. 
crease ( —). 
Short tons. | Short tona. BUE 

Beaver, Piute, and Sevier. 209,154 +132, 462 9 9 $13.58 | $6.79: $6.53 | $2.80 

Box Elder, Morgan, Mil- i 

lard, Washington, and | 
Weber save E EE ET 5,144 — 13,691 9 9 | 16. 44 19. 82 4. 88 5.99 

Grand, eels, San Juan, 

and Uinta .............. 16 + 11 1 1, 57.60 | 18.06 , 57.60 18. 06 
AD IC e 259, 718 + 4,500 26 21.83 ' 26.73 | 14.26 17. 00 
Salt Lake ................. 1, 038, 012 +327, 342 23 27 | 8.72| 982| 2.90 | 2. 65 
Summit and Wasatch..... 228, 142 — 21,905 . 14 14 | 26.75; 972.62 | 14.44 11. 93 
Tooele .................... 430, 453 + 34,203 15 15 4.65 4.10 2. 52 2.61 
A SET 10, 427 + 1192 5 7| 43.82 | 36.88 | 19.54 15. 72 
Total................ 2, 181, 061 | "^ «404,114 102 114| 12.85, 11.90 C. 45 5. 41 


Se MÀ ——MM RÀ E ——— ————— = ar 


Tonnage and value of ore produced, concentrates, bullion, and old tailings in Utah in 1905, 
by counties. 


Total ore. Concentrates | Gold-silver bullion | Old anes 


produced. produced. 
County. ^ — Inold "D GUREPEQE E 
and | Gold and 
Quantity. e E rau silver ru Value. iral silver 
: y value. s | y. | value 
Short tona. Short Ounces. | Short 
Beaver, Piute, and (ons. tons. 
Sevier....... caes 209, 154 | $1,419,561 | 16,912 $46, 201 73,654 . M28, 262 |........].........- 
Box Elder, Morgan, | ! 
Millard, Washing- | 
ton, and Weber .... 5, 144 | 101, 953 4 190 26, 905 25,493 | arose ores sex 
Grand, Garfield, San 
Juan, and Uinta... 16 LW Vics Hare A A ec A E 3 
ATT E 259,713 | 6,943,701 | 1,400 | 15,035 .......... see eee | 530 $1, 220 
Salt Lake ............ 1,038,012 ¡ 10,196, 234 | 21,936 125. A p ir be O Std oa ataca ee 
SummitandWnsateh.! — 22s, 142 | 5,161,192 | 31,987 | 928,245 |.......... cooonnccos 10, 960 26, 063 
Tooele ............... | 430,453 | 1,766,505 | 23,182 | 261,695 | 44,371 — 915,581 | 28,800 | — 43,200 
¡A 10, 427 384, 554 | A A A AAA NEHMEN 
Total........... 2, 181,061 | 25, 973, 990 | 95, 421 |1, 379, 906 144, 930 1, 869, 386 | 40, 290 70, 483 


The reports returned from mining operations in Utah in 1905 numbered 759. Of 
this number, 631 lode mines and 7 placers reported development and assessment 
work. The remainder, 121 tn number, were producing properties. Of these, 114 
were quartz or lode mines and 7 placer mines. In addition, 50 milling and 7 smelting 
plants were reported. Of the milling plants connected with mines, 24 were operating, 
24 were idle, and 2 under construction. Of the smelting plants, 4 were connected 
with mines. The other 3, each treating ores from connected properties, also treated 
custom ore. 
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The following table gives for 1905 the number of mines classified according to their 
chief product: 


Number of mines classified by chief product in Utah in 1905, by counties. 


N Mines | Gold Deep mines. | 
on- | report-| placer | ————————,———— ——4——— 
TO- P 
County. Ania ng | mines, Total. 
es rod- hy- Gold. ! Silver. Copper. Lead. | Zinc. 
vet. [draulic. | 

Beaver, Piute, and Sevier.. 126 al AAA 1 3 2 3 | LAS E | 135 
Box Elder, Morgan, Mil- 

lard, Washington, and 

Weber cidad 120 Lf ER 1 8 2 dcm ier 129 
Grand, Garfield, San Juan, | 

and Uinta ................ 32 8 ri I s kou vec e E E arte ee ee 40 
JUDY, cce Lec cred we Us 77 E O S 2 11 19 ud | 109 
SUELA: ee 83 2i A t asas ke epoca oes 10 ¡A | 110 
Summit and Wasatch....... | 59 E oiii sortes l zs 11 2 | 73 
E I ATE ETES | 89 A 8 1 2 8 1 | 104 
A áo 52 A rank aue exe aecesads T otoxibetus 59 


REVIEW BY INDIVIDUAL COUNTIES. 
BEAVER COUNTY. 


San Francisco district.—The Horn Silver Mining Company shipped during 1905 a 
large tonnage of ore and concentrates containing lead, silver, and copper to the smelter 
near Salt Lake City and many carloads of zinc ore to Iola, Kans. The Peck mill, 
completed early in the year to handle the tailings dump, closed down on account 
of scarcity of water. The Cactus mine and the new 800-ton mill of the Newhouse- 
Mines and Smelters Company have been operating, but not to their full extent, as the 
work has largely been experimental. The mine is developed by a 600-foot shaft 
and a tunnel over a mile in length, connecting with the 600-foot level. Between 
mine and mill a standard-gage railroad 34 miles long is operated. The recent dis- 
covery of a surface deposit of ore 300 feet long by 180 feet wide, estimated to contain 
1000 tons of ore for every foot of depth, has caused the management to install a 
steam shovel, which, it is calculated, can be profitably employed to a depth of 100 
feet in this deposit. The Frisco Contact Mining Company equipped its property with 
a heavy hoisting plant. The company’s holdings comprise a group of 18 claims on 
the north extension of the Horn Silver vein, near the town of Frisco. This and the 
Lulu properties have been developing extensively and may become important pro- 
ducers, The Lulu Mining Company, owning a group of claims near the Horn Silver 
vein, has a shaft down 450 feet, and is drifting to catch the ore body at one of the 
faults which is characteristic of the Horn Silver formation. 

Bearer Lake district. —The Majestic Copper Mining and Smelting Company operated 
ite smelter, equipped with a 100-ton lead and 100-ton copper furnace, near Milford 
for a short period on ores from the O. K. mine, located in this district, and the 
Harrington-Hickory and Hoosier Boy properties, located in the Star district. The 
deepest workings are 400 feet on both the O. K. and the Harrington-Hickory proper- 
ties, with drifts aggregating 2,000 feet on each. 

Star district.—Shipments were begun from the Burning Moscow mine in September. 
This property promises to be a steady shipper of ore containing lead, copper, gold, 
and silver. The Leonora property also produced to a small extent. 
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BOXELDER COUNTY. 


Park Valley district. —The Century Gold Mining and Milling Company ceased to 
operate the mill on ore from the Century mine early in the year, but it was put into 
commission for a short time treating ore from the Sunrise, a neighboring property. 
In the meantime the Century Company did some extensive development work and 
reported the opening up of new ore bodies in a winze sunk for the purpose. In 
October the 16-stamp mill was again operating on Century ore. The Sunrise Mining 
and Milling Company has developments consisting of 2 tunnels 800 feet and 120 feet 
long. The tests made at the Century mill were so successful that the company is 
considering the erection of a mill. 


GARFIELD COUNTY. 


The production credited to this county came from the Colorado River placers. 
Several valuable deposits are located on the river, but the attention of capital has 
not yet been turned to this section of country as it has on Snake River in Idaho. 
The results of tests on Colorado River sands by the Geological Survey show small 
quantities of platinum, which several operators report making experiments to save. 


GRAND COUNTY. 


The greatest quantity of placer gold produced in the State was reported from this 
county, credited with 224 fine gold ounces, won from Grand River by the use of 
rockers, the black sand being concentrated on Bartlett tables; also by sluicing, the - 
black sand being caught on burlap and the gold being afterwards separated by 
amalgamation. 

Lasal district.—The Wilson Mesa Placer Company has built a ditch to carry the 
water from Mill Creek to the Wilson Mesa, where a hydraulic plant will be installed 
to work the 40 acres of placer ground owned by the company. The Tornado Gold 
Mining Company, in Miners basin, reported a production, the result of a test-mill 
run in the 5-stamp custom mill located near by. ` The Interstate Mining, Milling, 
and Development Company completed a 100-ton cyanide plant in Gold basin. It 
is reported that the company has spent over $70,000 building roads to and develop- 
ing its mine, which is connected with the mill by a Leschen automatic aerial 
tramway. 


JUAB COUNTY. 


Deep Creek region.—This region, bordering the boundary line between Utah and 
Nevada, has quite a number of promising mining properties which will attain 
prominence as soon as the Western Pacific Railroad, commenced during the year, 
is finished. The region covers a large part of western Tooele County, but as its 
present principal producer is located in Juab County the country is described under 
this head. 

The mining districts in this region are: Fish Springs, Detroit, and Spring Creek, 
in Juab County; and Clifton, Dugway, Granite Mountain, Lakeside, and many 
other points not formed into mining districts, in Tooele County. The only district 
in 1905 reporting production is Fish Springs. Extensive development has been carried 
on in the Clifton district of Tooele County. 

Fish Springs district. —This district is the smallest in area in this region, and has 
proven wonderfully rich in silver-lead ores since 1891. The Utah mine and the 
Galena mine are well developed. The former is a steady shipper of lead-silver ore 
and a dividend payer. The lowest workings are 800 feet, with several thousand feet 
of drifts. The company ships its ores by wagon about 60 miles to Oasis, thence over 
the San Pedro Railroad to the Salt Lake smelters. 
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Spring Creek district. —Spring Creek district, at the head of Deep Creek Valley, has 
several valuable mining locations on which mainly assessment work has been done 
during the year. The Queen of Sheba, a gold producer equipped with a mill, was idle. 

Dugway district. —Dugway district is 40 miles west of Johnstons Pass, in Skull Val- 
ley, and in the northern part of the Dugway Range there are many claims. The 
principal claim is the Silver King. The Yellow Jacket and the Harrison have large 
quantities of low-grade ore exposed. Others are the Buckhorn and the Cannon 
mines, both having produced considerably in the past. 

Detroit district.— Detroit mining district is in the south end of the Dugway Range. 
The ores contain gold, copper, lead, and iron. Not many years ago the Howard 
mines produced copper. The smelter connected with the property was closed down 
owing to the excessive cost of hauling fuel. The Great Northern shows considerable 
development work. Other claims of record are the Ibex, once a producer, the Key- 
stone, the Klondyke, the Martha, and the Rattler. 

Clifton district.—Clifton district is the oldest in tbe Deep Creek region, dating its 
first locations back to the White Pine excitement in Nevada. It covers an area about 
12 miles square. Gold Hill and Dutch Mountain, in this district, have properties 
which are extensively developed, showing much wealth in gold, silver, copper, and 
lead. 

Granite Mountain district. —Granite Mountain district lies north of Dugway. Devel- 
opments have exposed some lead-silver ore. 

Lakeside district. —Lakeside district is in a low range skirting the Great Salt Lake. 
The ore exposed is lead, carrying some silver. 

Tintic distrid. —This district, ranking as the greatest producer of precious metals 
for 1905, is the most important of the county and State. It is one of the oldest min- 
ing districts in Utah, and covers an area about 8 miles in length by 3 miles in width, 
lapping over into Utah County and taking in several important mines. Mines in 
this district have been worked continuously during the last forty years, and have 
aided many millions of dollars to the world’s supply of precious metals, as well as 
much lead and copper contained in the ores. The developments in the various 
mines are extensive. While the general average of the values is maintained at depth, 
the gold extracted, as compared with the gross output, is constantly increasing. 
Leasing has been profitable to several mining companies and as well to many local 
miners. 

The district in the earlier days suffered a shortage in the water supply, and for 
this reason many of the mines were not able to treat the lower-grade ores until in 
1893, when the Mammoth Mining Company piped water 20 miles, from Cherry 
Creek. During the same year this company erected a stamp mill, and was followed 
bythe Eureka Hill Company and the Bullion Beck and Champion Mining Company. 
These mills were idle during 1905, and the mines were in the hands of lessees who 
mined and shipped only the richer ores. The Uncle Sam Consolidated and the 
Godiva Mining companies erected concentration mills and piped water from wells 
near Homansville, about 2 miles distant. The Yankee Consolidated Mining Com- 
pany will erect a concentration mill in 1906 and will secure water from the same 
source. 

The San Pedro, Los Angeles and Salt Lake Railroad and the Rio Grande Western 
Railroad have the hauling of ores to the Salt Lake smelters, although some of the 
ore went to Colorado and California during 1905. The rate which the railroads are 
now charging Tintic operators on ore valued above $15 per ton is $2.50 per ton to 
Salt Lake, on less than $15 per ton it is $1.50. The total tonnage of ore mined, 
trated, and shipped from the mines and mills in the Tintic district to the smelters 
during 1905 amounted to 266,761 short tons, valued at $7,125,651, an average value 
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of $26.71 per ton. The production of the total metal yield of Tintic district in gold, 
silver, lead, and copper in 1904 and 1905 is shown in the following table: 


Production of gold, silver, and associated metals in Tintic district, Juab County, Utah, 
in 1904 and 1905, with increase and decrease. 


Increase (+) or 
1904. 1906. decrease ( --). 
Metal. $ A oe on M e E 
Quantity. Value. Quantity. Value. Quantity. Value. 

Gold........... fine ounces.. 71,967 | $1, 487, 558 100, 942 | $2,086,656 | + 28,975 | + $599,098 
Bilyer ous Eb ete do....| 3,938,680 | 2,254,866 | 3,951,348 | 2,386,614 | + 12,718 | + 131,748 
Copper ............ pounds..| 9,035,720 | 1,129,465 | 10,982,751 | 1,713,309 | +1,947,081 | + 583,844 
Leid 2 SURE do....| 22,122,312 967, 851 | 18,702,573 879,021 | —8,419,739 | — 88,830 
Other metals................]...........- 3, 000 60,051 |............. + 57,061 
Total sci cuu et red lere teicriwa 5, 842, 740 7,125,651 [2 ere +1, 282, 911 


Production of ore in Juab County, Utah, in 1904 and 1905. 


1904. 1905. | Increase. 
Value | ‘5 Value | 4 Value 
Short tons. per ton. ener tons. per ton. Short iin perton 
Ore OUtpUL. sese sa tR Rx V RES MS 262, 680 $22. 24 | 266, 761 | $26. 71 +4, 081 | + $4. 47 


The origin of the precious metals by different kinds of ore is shown in the follow- 
ing table: 


Source of gold and silver in Tintic district, Juab County, Utah, 1904 and 1905, by kinds 
of ore. 


[Fine ounces. ] 


: Siliceous | ,, Copper- | Lead- 
Metal. Year. ORG. Copper ore | Lead om. lea] ore- laine orc Total. 
"T | 1904 513 38,326 | — 1,705 31, 422 i! 71, 966 
c rci PL ROME 1905 132 77,610 | 1,379 20,503 | 1,318! 100,942 
m pes 69,892 | 1,470,150 | 497,163 | 1,900,671 754 | 3,938,680 


1905 6,600 | 1,656,391 | 310,435 | 1,818,174 | 159,748 | 3,951,348 


The figures of production in this table show a decrease of gold and silver in sili- 
ceousores. To this column was credited all gold and silver produced from ores having 
no base metals. At the same time the larger portion of the so-called copper ores 
may be properly classed in the siliceous-ore column on account of the low per cent 
of that metal. There was a decrease in lead ores and a corresponding decrease in 
copper-lead ores, while in zinc-lead ores an increase was recorded, probably caused 
by lower penalty rates against the zinc. 

There were 31 properties reporting as contributors to the output in 1905. This is 
a decrease of 4 over those reporting for the year 1904. The companies reporting 
production are named in order of the value of their production, as follows: Centen- 
nial Eureka Mining Company, Gemini Mining Company, Mammoth Mining Com- 
pany, Grand Central Mining Company, Bullion Beck and Champion Mining Com- 
pany, Uncle Sam Mining Company, Eagle and Blue Bell Mining Company, Eureka 
Hill Mining Company, Victoria Mining Company, Ajax Mining Company, Victor 
Consolidated Mining Company, Swansea Mining Company, Ridge and Valley Min- 
ing Company, Godiva Mining Company, and other companies. 
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The Centennial Eureka mine, operated by the United States Smelting and Refin- 
ing Company, is developed to a depth of 2,023 feet from the surface. It is the second 
deepest shaft in the Tintic district, the Mammoth being the deepest. The company 
employs about 300 men. From this mine the railroad companies report moving 3,026 
cars of ore to the Salt Lake smelters and elsewhere during 1905. A study of the 
report shows the ore values to be principally in gold and silver—about 20 ounces of 
silver to 1 ounce of gold—and that the copper value is nearly equal to the gold 
value, which shows that there is nearly 5 per cent copper to each ounce of the gold. 

The Gemini mine is at a depth of 1,700 feet, with a vertical shaft. Shipments of 
ore, carrying principally silver values and a good percentage of lead and copper, were 
shipped to smelters near Salt Lake and in Colorado. 

The Mammoth mine is developed by a vertical shaft 2,225 feet deep. It has the 
distinction of being the deepest mine in the district. Out of a force of 100 men 
only about 40 are working as ‘‘company men,” the remainder being all on leases. 
The large milling plant was idle, the company shipping the low-grade ores to the 
smelters. A study of the report shows that the greatest value in the ore is copper, 
and that the value of the gold is nearly equal to it. The proportion of silver is 
about 22 ounces to 1 ounce of the gold. The lead ore was shipped separately, 
returning good values in silver, with nominal copper contents. The Cherry Creek 
water plant, belonging to the company, was rebuilt during the year. This plant 
supplies water for the town of Mammoth and for use at the hoisting works. 

The Grand Central mine has a shaft 1,300 feet deep. Its ores are similar to the 
Mammoth mine and carry the same metals. The mine is equipped with one of the 
best hoisting plants in the district, as well as a gravity tramway connecting the mine 
with the railroad at Robinson. The Bullion Beck and Champion mine is almost 
entirely worked by lessees, of whom there are about 85. The bulk of the ore mined 
by lessees has been of a very high grade, containing gold, silver, copper, and lead, the 
greatest values being in lead and silver, which were nearly equal. The percentage 
of copper distributed in the total ore is small. A concentration mill is connected 
with the property, but was idle during the year. 

At the Uncle Sam mine enough low-grade ore has been taken from the property 
to keep the mill in operation. The concentrates, with a high-grade lead ore, are 
chipped to the smelters. This ore carries gold, silver, and lead. 

The Eagle and Blue Bell mine constructed a new ore house and a tramway. Con- 
siderable drifting was performed on the 1,000-foot level, and a winze was sunk for 
another connection between the 800-foot and 1,000-foot levels. The ore carries gold, 
silver, copper, and lead. This property is controlled by the Bingham Consolidated 
Mining Company. 

The Eureka Hill mine is developed by a 1,500-foot vertical shaft. At the mine is 
a 100-stamp concentration and pan amalgamation mill, which was idle throughout 
the year. The greatest value in the ores is silver; to each ounce of silver about 1 
pound of copper and 8 pounds of lead are produced. The ore is mined entirely by 
lesseea, the company first adopting the system in the upper workings, and with such 
satisfactory results that the lower levels were also leased during the latter part of the 
year. From the tailing dump a few tons of concentrates were produced. 

The Victoria mine is operated and developed through the 1,300-foot shaft of the 
Grand Central, the adjoining mine. The ore is identical with that of its neighbor. 

The Ajax mine has a 3-compartment vertical shaft, 1,000 feet deep, with levels at 
each 100 feet down to 1,000 feet in depth. The total values reported show the ore 
returns are principally for copper; gold and silver are about equal in value. 

The Swansea mine, at Silver City, is developed by a vertical shaft 1,050 feet deep. 
During the year this mine forwarded to the smelters nearly a carload of ore daily. 
This was extracted from the upper levels, no work being carried on below the 
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800-foot station on account of water. The ore is favored by the smelters principally 
for its iron content. Some silver and a small quantity of gold are also present. 

Ridge and Valley mine, lying to the north of the Gemini, is operated through the 
Gemini shaft. Silver and lead are produced. | 

The Godiva mine has a vertical shaft 900 feet deep. Its ores contain principally 
lead, with some silver and a little gold. 

Other producing mines reporting were: Yankee, May Day, Beck Tunnel, Tetro, 
South Swansea, Black Jack, Brooklyn Consolidated, Laclede, Lower Mammoth, 
Undine, Monterey, Primrose, Showers Consolidated, Garnet, Hope, Argenta, and 


Albion. 
MILLARD COUNTY. 


Leamington district. —The Yellowstone group of claims, located in Wood Canyon, 
was operated and produced several carloads of lead ore taken out in doing assessment 
work. The development consists of an incline shaft 200 feet deep and drifts about 


400 feet long. 
MORGAN COUNTY. 


Argenta district.—From the claims owned by the Carbonate Hill Mining Company 
a number of carloads of lead-silver ore were shipped, The property is developed by 
3 tunnels, from 150 to 452 feet in length. 


PIUTE COUNTY. 


Gold Mountain district.—The Annie Laurie Mining Company, located at Kimberly, 
is the second largest producer of gold in Utah, using the cyanide process. The mill 
has been improved and is in condition to treat regularly 300 tons of ore per day. 
The treatment is dry crushing, with a cyanide solution followed by amalgamation 
Among other improvementa was the installation of an auxiliary electric-power plant. 
The Sevier Consolidated Gold Mining Company closed down the original mill, a 10- 
Stamp affair, in June, and have finished a plant using the cyanide process, which 
treats more than 100 tons of gold ore per day. The ore is crushed in stamp batter- 
ies; and about 25 per cent of the gold is saved on the amalgamated copper plates, 
after which the cyanide process extracts the remaining values. Developments were 
made in the mine which made it possible to send the ores to the mill through No. 3 
tunnel, the portal of which is at the milling plant. 

Ohio district.—The Webster group of claims, owned by the Webster Mining Com- 
pany, was operated during the year by lessees. The property is opened by a tunnel 
2,350 feet. 

SALT LAKE COUNTY. 


Little Cottonwood district. —The most important developments during the year 1905 
were in the Little Cottonwood district, the leading district in production. Alta, the 
chief camp, is located near the head of Little Cottonwood canyon. The two dis- 
tricts, Little Cottonwood and Big Cottonwood, taken together mined 26,003 tons of 
ore, valued at $451,975, and averaging in gold, silver, copper, and lead, $17.38 per 
^ ton. From part of the ore treated at milling plants 5,719 tons concentrates were 
produced, valued at $65,271 in gold and silver. The total tonnage of ore mined, 
including crude ore and concentrates shipped in 1905, shows averages per ton as fol- 
lows: Gold, 75 cents; silver, $8.63; copper, $4.86; lead, $3.07. The balance was for 
excess iron. The tonnage of ore shipped in 1905 is an increase in quantity of 21,125 
tons and in value of $328,755 over the production of 1904. "The average ores of the 
district rarely contain over 1 per cent copper, but when lead is present as much as 5 
per cent copper is found. In average oxidized ore the silver content is from one- 
half to 1 ounce, and the gold from 0.03 to 0.06 of an ounce, to each unit of lead and 
copper. The minerals wulfenite, vanadinite, and hubnerite occur in theores. There 
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are surface deposits of manganese, but no attempt has been made to utilize them for 
other metals, as the content in silver is very low. The average content of zinc in 
the ores is low, and rarely goes above 7 per cent. However, heavy deposita of zinc 
ore are reported to exist in the district. The greatest value in the ores is from the 
silver content. As compared with other districts, Bingham for instance, it will be 
seen that the ores of the district are comparatively high grade when $12 ores of 
favorable composition can be profitably handled on account of low smelting rates. 
The present average wagon hauling rate is about $3.50 per ton to Sandy, the nearest 
railroad point. Improved transportation facilities arranged for during 1906 will 
greatly lower the present rates. 

The Columbus Consolidated Mining Company is the largest producer. Its mine 
is developed by tunnels and winzes, the total aggregating about 10,000 feet. All the 
crude ore and concentrates produced during the year came as a result of develop- 
ment alone. A concentration mill of 150 tons daily capacity has been, with the 
exception of the earlier months of 1905, almost continuously in operation. 

The Continental Mines and Smelting Corporation, operating the Continental Alta 
mine, is developed by tunnels aggregating 18,000 feet. The mill is about 5 miles 
distant from the mine, connected by a single rope aerial tramway. This company 
secured a lease on the right of way owned by the Rio Grande Western Railway, and 
will probably undertake the reconstruction of the road from Bingham Junction to 
Wasatch. Steady development has been going on with the other producers, the 
City Rocks, the Silver King group, and the Albion. Two old producers of the early 
days, the Flagstaff and the Emma, may be operated by a new organization known 
as the Alta Consolidated Mining Company. The South Columbus and Alta-Quincy, 
the Pioneer Consolidated, and the Kennebec are developing steadily. At the latter 
property, which is perhaps the largest group in the district, a main tunnel is being 
driven, and the mine is expected to ship ore in 1906. 

Big Cottonwood district—The Maxfield Mining Company is the best developed and 
practically the only constantly producing property in this district. The company 
was shipping ore during almost all of 1905. New and improved machinery was 
installed at the mine, and a Pelton water wheel of 300-horse power will furnish 
additional power. Atthe head of the Big Cottonwood Canyon the Great Western 
Gold Mining Company are driving a tunnel to connect with the ore bodies in the 
old upper workings of the mine. Some work has been done during the year on all 
the following properties in the district: Scottish Chief, Bramberg, Mountain Chief, 
Carbonate, Peruvian Chief, and the mines of the Big Cottonwood Copper and Gold 
Mining Company and of the Scott Mining and Milling Company. 

West Mountain or Bingham district.—The output of milling and smelting ore reported 
in 1905 by 21 producers was 1,012,009 short tons, valued at $9,744,260, or an average 
value of $9.62 per ton, in which were contained gold valued at $1.30 and silver at 
$1.18 per ton. The total tonnage and value represents an increase of 306,217 tons in 
quantity and $3,694,813 in value. The concentrates, amounting to 16,217 tons, worth 
$63,269, included in the total value, averaged in gold $2.81 and in silver $1.08 per 
ton. These values are greater in consequence of the milling of lead-silver ores. The 
concentrates produced increased 6,702 tons in 1905 over 1904. The low-grade milling 
ores from the porphyry show an average concentration on the basis of 19 tons into 1. 
During the year the district mined, milled, and shipped daily 2,772 tons of smelt- 
ing ores, of which 200 represented lead-silver ore. The remainder was copper-iron 
ore, having its chief value in copper. The freight and smelting charges on the 
smelting ores, are from $5 to $6 per ton. The milling ores can be handled for $2.50 
to $3 per ton. At one time during the year the smelters were not able to handle all 
the ore shipped, and it was necessary for the producers to curtail their output tem- 
porarily. This was due partly to the lack of capacity at the smelters and at another 
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time was caused by a shortage in the coke supply. Though the production has 
exceeded that of 1904, it is not as great as it should have been had the smelters taken 
all the ore offered. The Copper Belt road that winds its way between a number of 
the mines to the mills and smelters has been found entirely inadequate to handle the 
great tonnage, and to prepare for the increased output of another year the Rio Grande 
Western Railway has surveyed a new line to be constructed so as to connect the 
mines with the new mill and smelter at Garfield, about 15 miles distant. When 
these great establishments are finished the tonnage of ore daily transported out of 
Bingham Camp will probably be from 9,000 to 12,000 tons. 

Extensive sampling of the mines, testing of ore bodies with diamond drills, and 
experimental work on the ores have characterized the past year’s operations in the 
district. Another year has the promise of extensive construction and equipment of 
mines and mills and of the introduction of the steam shovel at one or more of the 
properties to be used to mine the great ore deposits. 

The production of Bingham Camp for 1904 and 1905 is given in the following 
table: 


Production of gold, silver, and associated metals in West Mountain or indi district, 
- Salt Lake County, Utah, in 1904 and 1905. 


Increase (+) or 
1904. 1905. ABE 
Metal. d (h 
Quantity. Value. Quantity. Value. Quantity. | Value. 
Gold.......... fine ounces.. 56, 390 | $1,165, 685 63,701 | $1,316,817 | + 7,811 | + $151,132 
Silver................ do....| 1,440,213 824,522 | 1,980,583 | 1,196,272 | + 540,870 | + 371,750 
Copper ........... pounds..| 30,628,834 | 3,828,604 | 39,219, 734 | 6,118,279 | + 8,590,900 | +2, 289, 675 
Lead rc do....| 5,204, 383 227,702 | 23, 494,879 | 1,104,259 | +18,290,496 | + 876,557 
Other metals...............]............ 2:984. | oda vex 8,633 |. ires verdes T 5, 699 
A — 6, 049, 447 |............ 9,744,260 |............-. +3, 694, 518 
Production of ore in Bingham district, Utah, in 1904 and 1905 
1904. 1905. Increase. 
Value Value Value 
Tons. per ton Tons per ton Tons. per ton 
Ore output................. 706, 792 $8.57 | 1,012,009 $9. 62 306, 217 $1. 05 


The number of producers or contributors to the 1904 product was 27; for 1905 the 
number is 21—a decrease of 6. This decrease represents properties changing owner- 
ship or operated by the larger companies. An increase in the yield of gold and sil- 
ver, as shown in the table, comes more particularly from the lead ores whose output 
was greatly augmented during the year on account of the United States Smelting and 
Refining Company constructing lead furnaces in its establishment near Salt Lake 
City, and utilizing the lead ores coming from its properties in Bingham Camp, as 
well as treating custom ores of the same character. The average copper ores do not 
carry as much gold and silver asthe lead ores. This is shown in the following table, 
which gives the origin of the precious metals by kinds of ore: 
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Source of gold and silver in West Mountain or Bingham district, Salt Lake County, Utah, 
1904 and 1905, by kinds of ore. 


Metal. Year. | Copperore.|Lead ore.| Total. 
a bee 56, 284 106 56, 390 
O E TN eos 1905... 61, 828 1,873 63, 701 
" 1904...| 1,435,469 4,744 | 1,440,213 
p c CIE DEC M M a 1905...| 1,454,117 | 526,466 | 1,980,583 


Production of the precious metals in siliceous ores has not been reported since 
1903. The shipping class of copper ore is a copper-iron sulphide. It is composed of 
chalcopyrite and cupriferous pyrite and of black sulphide of copper, with occasion- 
ally a little galena and zinc blende. The lead ore is made up of galena, tetrahedrite, 
considerable zinc sulphide, pyrite, and chalcopyrite. 

It was intended to extend the table by kinds of ore to show the content of the 
precious metals in copper-lead and zinc-lead ores, but as many large producers who 
report to the Geological Survey do not segregate the quantities of the two kinds 
of ore shipped, the difficulty of showing such figures is apparent. However, it is 
interesting to note that in another year the district will produce in considerable 
quantity zinc-lead ores, carrying both gold and silver, but mined chiefly for the 
zine content. 

The producers of the district are: Utah Consolidated Mining Company, United 
States Mining Company, Utah Copper Company, Bingham Consolidated Mining 
Company, Tintic Mining and Development Company, Boston Consolidated Mining 
Company, Bingham and New Haven Copper and Gold Mining Company, Ohio 
Copper Company, Bingham Copper and Gold Mining Company, Phoenix Mining 
Company, Fortuna Mining Company, Sampson Mining Company, Utah-Apex Min- 
ing Company, New England Gold and Copper Mining Company, New Red Wing 
Gold Mining Company, Butler Liberal Consolidated Mining Company, Conglomerate 
Mining Company, Cluster Mining Company, Silver Shield Mining and Milling Com- 
pany, and the Mystic Shrine, Frieda and Pappea claims. The principal producers 
of the district are briefly mentioned in the following paragraphs. 

The Utah Consolidated Mining Company, according to a published report, ‘‘ pro- 
duced during 1905, 286,363 tons of copper sulphide ore, 439 tons of oxidized ore, and 
136 tons of lead ore. Development and exploring totaled 12,444 feet." The mine, 
comprising 239 acres in Carr Fork Gulch, is worked through a system of 6 tunnels. 
The main outlet is through the lowest tunnel. The ores of the mine are conveyed 
over a 12,700-foot aerial tramway to the tracks of the Rio Grande Western Railway, 
and thence over the road to the 800-ton copper smelter, 17 miles distant, south of 
Salt Lake City. 

The United States Mining Company, owning and operating the Old Jordan, Galena, 
and Telegraph properties, is mining ore at a depth of 400 feet through a system of 
tunnels. The holdings of this company in Bingham Camp comprise about 1,200 
ares of mining land. The ores are mostly copper and lead sulphides, which are 
conveyed by an aerial tramway about 16,000 feet long to the railway, thence to their 
" smelter near Bingham Junction. 

The Utah Copper Company owns about 200 acres of ground lying on both sides of 
Bingham Canyon, and permitting ore extraction by tunnel to great depth. There 
are 13 of these tunnels. It has been demonstrated during the year, by drilling tests 
and by these tunnel openings, that the tract is underlain by enormous quantities of 
ore, which carries from 0.075 per cent to 3 per cent copper, with an average of slightly 
under 2 per cent, and about 20 cents in gold and silver. The mineralsare chalcopy- 
rite and bornite, disseminated minutely through the rock. The ore is easy to mine, 
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being soft and friable, and owing to the immense exposure of this ore at the surface, 
it is essentially a quarrying proposition. The company owns a concentration mill 
of 800 tons daily capacity, about 14 miles below Bingham. The ores are trans- 
ported in cars over standard gage tracks from the mine to the mill. Arrangements 
are being made for working this body of ore by steam shovels. The company has 
started the construction of a great concentration plant at Garfield, on the shores of 
the Great Salt Lake, about 16 miles distant. The ores will be transported by the 
Rio Grande Western Railway. 

The Bingham Consolidated Mining Company and the Bingham Copper and Gold 
Company are practically one, and are known as the Bingham Consolidated Mining 
and Smelting Company. The company owns about 300 acres of land in the district, 
consisting of the Dalton and Lark property, the Miner’s Dream, the Antelope, the 
Brooklyn, the Yosemite No. 1, the Commercial, the Sampson, and sundry other 
mines and claims, besides controlling certain mines in the Tintic district of Juab 
County. During 1905 the Mascot tunnel, driven for 8,200 feet, cut all the veins 
which traverse the Dalton and Lark group of claims, and caused the production of a 
large tonnage of lead and copper ore. The lead ore is shipped to the lead smelter 
near Murray, and the copper ores, with other copper ores from the Commercial 
group, to the company smelter at West Jordan, Utah. The Commercial group pro- 
duced ores containing considerable auriferous galena, also auriferous and argentifer- 
ous copper ores. The Sampson likewise produced heavily in ores carrying the same 
minerals. . 

The Tintic Mining and Development Company, owning the Yampa group of claims, 
about 100 acres in area, in Carr Fork Canyon, sells its ores to the Yampa Smelting 
Company, an allied concern, whose smelter is located below Bingham. The mine is 
opened by two tunnels. The upper, or Yampa tunnel, is 659 feet below the crest of 
the mountain. The Craig or lower tunnel cuts the ore body 2,200 feet from its 
mouth, and at a depth of about 1,800 feet on its strike. The vein is reported to be 
from 10 to 37 feet in width, carrying disseminated chalcocite, covellite, and chalcopy- 
rite, and giving average returns of 3.5 per cent to 4 per cent copper, and $2 to $3 per 
ton in gold, with considerable silver values. The smelter has already been briefly 
described. 

The Boston Consolidated Mining Company owns about 300 acres of mining ground, 
developed by tunnels from 500 to 2,500 feet in length. The regular ore, of which 
from 200 to 300 tons are shipped daily, is similar in character to the Utah Consoli- 
dated, and the milling ores of a porphyry gangue are similar to and average the 
same as the ores of the Utah Copper Company. The Boston Company has planned 
the building, near Garfield, of a concentration mill to treat about 5,000 tons of ore 
daily. The following interesting statement concerning the cost of the treatment of 
the low grade copper ores was recently published by this mining company: 


Contents and cost of extraction of metuls, showing net profit per ton. 


1.4 per Cent copper gives venas cel s bes enam CANNA ES pounds.. 28 
Deduct 25 per cent loss in concentration ................ 2... LLL... do.... 7 


21 pounds copper, at 134 cents ........... 2... 2.2 lll ee ene eee eee ence eee $2. 83 
Gold and silver, added... ... 0.0.0.00000 nz a aw udE . 20 


Total value. per tll score dla 3. 03 
Mining cost with steam shovel ............... LL ll LL eee eee ee ee eee $0. 40 
ADDE A A ea es DIS ON VUE UM HE . 95 
SmellIng coda ais . 25 
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2 cents per pound, freight and refining .............................. $0. 42 
Loss, smelting expense, selling company...................... eg . 16 
Working cride Ore «2.662.432 ces ces E RR EXER PEE KE NS . 20 
Total expense, per (0D... 04222200 922a ai $1. 78 
Net profit per ton ..................... rM PEE 1. 25 


As the entire mountain on which this company has located their mining claims 
seems to be of this low-grade ore, it has been definitely decided to mine it by means 
of steam shovels, one of which was already on the ground at the close of 1905. 

Important developments were recorded by the remainder of the producers. Sev- 
eral new companies have been organized, and important developments may be made 
during 1906 that will put these companies in the first class. 


SAN JUAN COUNTY. 


Lasal district. —The principal mining developments of importance have taken place 
on the Grand County side of the district. The Lasal Mountains are situated in - 
eastern Utah, near the Colorado line. They are in three divisions or peaks, being 
divided by two passes. The northern pass, through which the dividing line of 


. Grand and San Juan counties runs, is known as Geyser; the southern is called Lasal 


pass. The only production for 1905 came from placers on the San Juan River, near 
Bluff City. 
SEVIER COUNTY. 


Henry district. —The B. W. and H. Mining Company is operating not far from the 
railroad on a property which has paid almost from grass roots. The management is 
opening new territory, and the returns on the ore taken out in drifting is applied to 
development. 

SUMMIT AND WASATCH COUNTIES. 


The metal output of the two counties came from the Park City mining region, 
which embraces Uinta district in Summit County, and Snake Creek district, in 
Wasatch County. The greatest and most productive area of these counties lies in 
Summit County. Wasatch County records one important producer for the year, 
with the prospect of having other producers in 1906, both in this district and in a 
new region on the east side of the county. The Park City camp has been the scene 
of Utah's greatest mining disaster of the year—the caving in of the great drain tun- 
nel of the Ontario Silver Mining Company in March. This had a serious effect on 
thecamp. The tunnel had reached the 15,200-foot mark when the accident occur- 
red. At the close of the year, efforts were being made to continue the bore which, 
when completed, will be of service in handling the great flow of water that handicaps 
some of the large mines of the district. Had this disaster not happened, the output 
would undoubtedly have surpassed all previous records. The district has, however, 
kept up to nearly its normal tonnage, and paid dividends during the year aggregat- 
ing $1,632,000. The ores mined are essentially argentiferous lead ores, with acces- 
sory gold and copper, and a siliceous gangue. 

Ores milled or shipped direct to smelters during 1905 from the district amounted 
to 228,142 short tons, valued at $5,161,192, an average value per ton of $22.62; in 
1904 the mines yielded 250,047 tons of ore—a decrease for 1905 in quantity of 21,905 
tons and in value of $1,528,023, due almost entirely to decreased output of silver and 
lead. Concentrates were shipped amounting to 31,987 short tons and valued at 
$928,245, in gold and silver, the value in gold being $75,992, or $2.38 per ton, and in 
silver, $852,253, or $26.64 per ton. No bullion was produced. From 10,960 tons of 
old tailings, free gold and concentrates were shipped valued in gold and silver at 
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$3,523. According to these total figures the output of ores for 1905 yielded per ton: 
gold, $1.34; silver, $10.59; lead, $9.33. As but few of the mines shipped ore contain- 
ing pay copper or zinc, the averages of these two metals are not given. The pro- 
duction of metals in the district in 1904 and 1905 is shown in the following table: 


Production of gold, silver, and associated metals in Park City mining region, Summit and 
Wasatch counties, Utah, 1904 and 1905. 


Increase (+) or 
1904. 1906. Pense 
Metal. E el E pL. Mene T ee err 
Quantity. Value. Quantity. Value. Quantity. Value. 

Gold.......... fine ounces.. 18, 643 $282, 001 14, 807 $306,088 | + 1,164 | + $24,087 
Silver ............... do....| 5,814,886 | 3,328,736 | 3,998,165 | 2,414,891 | — 1,816,221 | — 913, 845 
Copper ........... pounds..| 2,118,452 264,804 | 1,254,153 195,648 | — 864,299 | — 69, 156 
Lead 2 ne do....| 64,312,559 | 2,813,674 | 45,280,817 | 2,128,198 | —19,031,742 | — 585, 476 
ZINC 625 ee oceans D [LR A Puer 1, 972, 327 116,367 | + 1,972,327 | + 116, 367 
TOD ARA tese S ck es 6,689,215 |............ 5,161,192 |.............. —1, 528, 023 


Production of ore in Park City mining region, Utah, in 1904 and 1906. 


1904. 1905. Decrease. 
Value Value la, Value 
Short tons. per ton. Short tons. per ton. Short tons. per ton. 
Ore QUtpUt. iios esee oo TE Feser ew rs 250, 047 $26.76 228, 142 $22. 62 21, 905 94. 13 


ee € €À——— MÀ —— À €—— M € —À M À — —— MÀ — M M HQ — i — M — —À — A À— — —À — 


The gold and silver originated chiefly in the lead ores, and their production from 
this source for the last four vears is as follows: 


Production of gold and silver contained in lead ores in Uinta, or Park City district, Sum- 
mit and Wasatch counties, Utah, in 1902, 1908, 1904, and 1906. 


1902 1908 1904 1906 
A A COE enaa fine ounces.. 15,025 14, 744 13, 643 14, 807 
SIV AAA O E pa E weds do....| 7,967,296 | 6,835,908 | 5,814, 386 8, 998, 165 


Fourteen mines reported as contributors to the output in 1905. The same number 
reported in 1904. The principal producers named in order of importance are: Silver 
King Mining Company, Daly-West Mining Company, Kearns-Keith Mining Com- 
pany, American Flag Mining Company, New York Bonanza Mining Company, Daly 
Mining Company, Moore Tailings Plant, Créole Mining Company, Jupiter Mining 
Company, Naildriver Mining Company, Odin Mining Company, and miscellaneous 
tailings plants on Silver Creek. . 

The development of the Silver King Mining Company property is by a vertical 
shaft 1,300 feet deep. It has been reported that this mine produced but little ore 
above the 700-foot level. From that level to the 1,110-foot level, nearly $25,000,000 
worth of ore has been taken out. The richest ore on the 1,200-foot level contains as 
high as 60 per cent lead, 250 ounces silver, and nearly an ounce in gold. The mill, 
a 400-ton concentrator, handles the second-class ore from the mine. 

The Daly-West Mining Company has reached 1,600 feet in depth by a vertical 
shaft to be continued to connect with the drain tunnel, which by agreement with 
the Ontario Silver Mining Company, is to be run under the Daly-West workings, 
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tapping the shaft at a depth of 2,100 feet. The shaft was discontinued on account 
of the caving of the great drain tunnel, and all the ore was thereafter handled 
through the 600-foot drain tunnel, loading the ore upon cars at their terminal. Ore 
bodies are blocked out helow the 1,200-foot level, but can not be mined until the 
shaft and the great drain tunnel are completed. The mill operated two hundred 
and seventy-seven days and handled 110,792 dry tons, an average of four hundred 
tons per day. There were marketed 16,617 tons concentrates, and ore containing 
9,521,000 pounds of lead and 868,460 ounces of silver. This property has produced 
since November, 1893, to December, 1905, a total of $10,189,969.78. It produced 
nearly one-fourth of this total sum in the year 1903. The average assay of the ore 
for the year 1902 and the average made for 1901 are shown as follows: 


Average assays of Daly- West ore for 1901 and 1902. 
1901. 1902. 


———— |——— | — | ——— —— | ————— | e o |—— | o. 


Ounces. |Ounces.| Per ct. | Per ct. | Per ct. Ounces. Ounces.| Per ct. | Per ct. | Per ct. 
Crude ore .......... 61. 15 0.05 | 23.28 2. 45 17.7 | 52.66 | 0.041 | 19.40 1.90 9. 40 
Concentrates....... 46. 68 .05 | 26.95 1.64 16.8 | 62.65 .040 | 28.71 1.67 16. 50 


The foregoing table shows that while the crude ore carried considerably higher 
values in all the metals in 1901 the concentrates did not run so high. The company 
is putting more tons of crude ore into the concentrates now, and is making a closer 
saving. 

The Daly-Judge Mining Company, with property located in Summit and Wasatch 
counties, after nearly two years idleness, is to commence operations again. The 
mine is opened to a depth of 1,500 feet: Stoping has commenced on the 1,400-foot 
level. At the mill some new concentrating machinery has been added, and other 
changes have been made. The zinc middlings, which were previously a total loss, 
are now shipped to the plant of the Lanyon Zinc Company, near Salt Lake City. 

The Ontario Silver Mining Company has its shaft down 2,000 feet. This is about 
900 feet below the tunnel level. The company was unfortunate in losing ita hoist at 
a time when the new Ontario mill was complete. When the hoisting plant was 
rebuilt the drain tunnel caved. Since then both mine and mill have been practically 


idle. 
The property of the Kearns-Keith Mining Company adjoins the Silver King, and 


.is owned by members of the Silver King Mining Company. Development is carried 


on by tunnels and inclines. This company is the consolidation of the Crescent, 
Apex, and Roos group. A mill of 150 tons daily capacity has been kept in operation 
during the year. About 75 men are employed in mine and mill. 

The American Flag Mining Company owns property located east of Daly-Judge 
tunnel. The shaft is down 1,100 feet. Recently it installed a complete new hoisting 
and compressor plant. 

The mine of the New York Bonanza Mining Company is developed by a shaft 400 
feet deep. A winze was sunk from the 600-foot level 450 feet in depth, following ore 
moet of the way down. 

The Daly Mining Company is carrying on development work by tunnels, and 
occasionally shipping a little ore. The Creole Mining Company, besides developing 
the property, made several shipments taken out by lessees. The Jupiter, the Nail- 
driver, and the Odin companies each reported shipments, taken out while doing 
development work. A number of shipments were made from several jigging and 
table concentration plants, which treated old tailings on Silver Creek derived from 
the present and former reduction plants. The Little Bell Mining Company will be 
a producer in 1906. It developed and stored ore for shipment during the year, 
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awaiting better wagon roads. The Silver King Consolidated Mining Company and 
the Comstock Company did considerable development work. 

In Wasatch County a new mining district to be known as North Fork, located on 
the North Fork of the Duchesne River at an elevation of 7,300 feet, in the former 
Uinta Indian Reservation, was organized during 1905. A wagon road of easy grades 
and passable for the heaviest freight teams has been completed by the people of 
Woodland and Kamas from the former point into the district. Woodland is midway 
from the two railroad points—Park City and Heber—each about 40 miles distant. 
Ores of fair values have been found in limestone, but as yet are not sufficiently 


developed. 
TOOELE COUNTY. 


This county, from the discovery of mineral in 1863, has always been & producer of 
lead-silver ores. In 1890 it commenced to develop into a gold producer, the ores 
yielding readily to the cyanide process. When.the decline in the output of lead-silver 
ores was greatest, the gold ore values kept the total values about even, until now one 
practically balances the other, with a prospect of the lead-silver ores again becoming 
important in 1906. The greatest developments have been in the Camp Floyd, Stock- 
ton, and Ophir districts. f 

In the Camp Floyd district development has been quietly going on, resulting in 
an increased production, which might have been greater had the Overland Mining 
Company not been compelled to close down in March owing to a serious caving of 
the incline shaft that caused the company to start an entirely new one. 

In 1904 the mines at Stockton were unable to work below water level, as the vol- 
ume of water was too great to make it profitable to mine and pump at the same time. 
Since then the Honorine drain and operating tunnel has been completed, and nearly 
all the older properties of the district have been drained to great depth. Conse- 
quently several properties have renewed production. 

The Ophir district is not troubled with water, so that its output has been regular 
and is steadily increasing, with the result that it leads Stockton in value of its pro- 
duction for 1905. 

The county is credited with an ore production in 1905 of 430,453 short tons, valued 
at $1,766,505, an average of $4.10 perton. This is an increase of 34,203 tons in quan- 
tity and a decrease of $77,357 in value, as compared with the production of 396,250 
short tons, valued at $1,843,862, an average per ton of $4.65, in 1904. The concen- 
trates produced from three mills in the district amounted to23,182 short tons, valued 
in gold at $70,732, or $3.31 per ton; in silver at $184,963, or $7.98 per ton. 
The bullion produced was all gold and amounted to 44,371 ounces, valued at 
$915,581, which represent the output of ores treated by the cyanide process. The 
ores treated by cyanide average about $3.95 per ton, and make up in tonnage about 
81 per cent of the total output of the county. The balance is chiefly lead-copper ore, 
having its greatest value in silver. The production of gold, silver, and the other 
metals in Tooele County in 1904 and 1905 is as follows: 


Production of gold, silver, and associated metals in Tooele County, Utah, in 1904 and 1905. 


1904. 1905. Increase ( E ) a decrease 
Metal. _ . : 
Quantity. Value. Quantity. Value. Quantity. Value. 
Gold.......... fine ounces.. 86, 757 9759, 767 44, 821 $926, 532 
8llver....... eese do.... 418, 584 239, 639 327, 556 197, 844 
Copper ........... pounds..; 1,023,825 127,978 ¡ 1,093,197 170, 539 
Lead eie do....| 14, 774, 769 646,396 | 8,205,814 385, 673 
Other metals...............|..........e. 70,082 |... er cess 85, 917 


pS RAN 1, 843, 862 | EET 1,766, 505 
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Production of ore in Tooele County, Utah, in 1904 and 1905. 


1904. 1905. | 
== | ———————— Decrense 
Increase 
Value Value * | (per ton). 
Short tons. per ton. Short tons. per ton. 
E Short tona. 
Ore output ........ ccce ecce erre 396, 250 $4. 65 430, 453 | $4.10 84, 203 $0. 55 


The gold advanced mainly from the increased output of ores treated by the 
cyanide process; silver and lead decreased on account of the Honorine mine, devot- 
ing its main energy to the development of ore bodies and shipping of only such ore 
as was encountered in this work. Copper has only a slight increase over 1904 in 
quantity, but its value is considerably greater. Other metals, consisting of mercury 
and fluxing iron, show material increase. 

The following table shows the source of gold and silver in 1904 and 1905, by kinds 
of ore: 


Source of gold and silver in Tooele County, Utah, in 1904 and 1905, by kinds of ore. 


[Fine ounces.) 


Copper- 

Siliceous| Copper Lead . | Copper- | Lead- 

Metal. Year. |" ore. ore. ore. IE ane lead ore. | zinc ore, | Total. 

Gold 1904 36,292 |.......... 86 168 212 d. vs ERROS 36, 758 
Peter co igo es wg eae ee 1906 44, 292 2 127 176 | 1 223 44,821 

PM: M T 30,920 | 225,050 151,383 |.......... | 418,884 


1906 456 250 | 39,474 ibi 429 xd 327, 556 


Fifteen mines reported as contributors to the output in 1905; the same number 
reported in 1904. The companies producing in 1905 were: Consolidated Mercur 
Gold Mines Company, Ophir Hill Consolidated Mining Company, Honorine Mining 
and Milling Company, Sacramento Gold Mining Company, Scranton Mining and 
Milling Company, Galena King Mining Company, Buckhorn Consolidated Mining 
and Milling Company, New Stockton Mining Company, Overland Gold Mining 
Company, Black Diamond Mining Company, Jay Bird Mine, Eureka Ophir Consol- 
idated Mining Company, Cyclone Mining and Milling Company, Chloride Point 
Mining and Milling Company, and Queen of the Hills Mining Company. 

Camp Floyd district.—The Consolidated Mercur Gold Mines Company has the dis- 
tinction of being one of the first successfully using the cyanide process in the United 
States. The total quantity of gold produced by the Mercur camp since cyanide came 
into use aggregates 580,499 ounces; of this, fully 90 per cent was produced by this 
company, which has since paid $1,055,000 in dividends. This sum, added to the 
amounts paid out by the original Mercur and Golden Gate mines, brings the total up 
to $3,285,312.97. It continues a regular distributer of profits. The mine is devel- 
oped by a shaft 500 feet deep and by tunnels, and forwards to the surface about 800 
tons of ore, which is put through the mill daily, from which is extracted $2.97 per 
ton from $3.95 ore, the loss in tailings being measured by the difference of 98 cents. 
The gold production given in the published report for the last fiscal year was 35,251 
fine ounces. About 400 men areemployed. The Sacramento Gold Mining Company 
has developed its mine through a system of tunnels, shallow winzes, and raises. 
The mill is of 120-ton capacity and uses the cyanide process. The property, origin- 
nally worked for gold, is producing a large quantity of mercury each year. The 
Overland Gold Mining Company met with a disaster through the caving of the 
incline shaft in March, which caused the company to sink a new 60 degree incline 
shaft, started in August, which when completed will be 900 feet deep. A mill 
of 300 tons daily capacity, using the cyanide process, is connected with the mine. 
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North Tintic district.—The Scranton Mining and Milling Company is now develop- 
ing into a lead and zinc producer due to the increased demand for the latter metal. 
Much lead ore was shipped during 1905, and zinc shipments will begin early in 1906 
to Iola, Kans. Additional properties will be on the producing list for 1906. 

Ophir district.—The Ophir Hill Consolidated Mining Company, the most important 
producer of the district, is developed by incline shafts. The concentration mill was 
enlarged during the year to handle 125 tons of ore per day. Part of the old tailing 
dump was reworked. The development of the Buckhorn Consolidated Mining and 
Milling Company consists of 3 tunnels, 200 feet vertically apart, on the same fissure, 
and crosscuts and drifts into 2 other fissures and a blanket vein, the whole amount- 
ing to more than 5,000 feet. The ore is essentially lead, with some copper. It carries 
about 1 ounce of silver to each per cent lead, and the lead varies from 20 to 65 per 
cent. The Jay Bird mine, another producer, is developed by tunnels and incline 
shafts, and has been making shipments regularly. The Eureka-Ophir, the Chloride 
Point, and the Queen of the Hills were also producers. 

Rush Valley or Stockton district. —The Honorine Mining and Milling Company is 
developing the property by a tunnel which is in 8,988 feet from the portal. Most of 
the work performed was in connecting the old workings, and only the ore thus 
encountered was shipped. The large concentration mill was operated a short time 
during the year on old tailing dumps. As soon as the ore from the mine can be 
handled through the tunnel, the output of the district will be greatly augmented by 
this producer. 

The development of the mine of the Galena King Mining Company is through a 
shaft which is intended to connect with the Honorine drain tunnel by crosscutting. 
Lead is the predominant metal. The production of the ore is curtailed until the 
tunnel is reached. The New Stockton Mining Company owns about 300 acres of 
mineral ground, which is being developed by a vertical shaft 880 feet deep. A large 
quantity of lead ore has been opened up, and regular shipments have been made by 
railroad, which is 14 miles from the mine. A concentration mill at the mine treats 75 
tons of ore per day. The Black Diamond Mining Company's property is developed 
by drifts, which run from the Honorine drain tunnel. Much of the lead ore taken 
out is produced in the regular course of development work. The mine of the Cyclone 
Mining and Milling Company is developed to 700 feet in depth. Several ore bodies 
have been disclosed, and regular shipments are assured. 

The Deep Creek region is described under Juab County, as no producers were 
recorded on the Tooele County side of the district for 1905. 


UINTA COUNTY. 


Green River district. —Placer mining with rockers on the Green River, near the 
mouth of Cub Creek, was carried on in a small way by two operators. From last 
accounts a hydraulic plant was being erected by one of the operators. 


UTAH COUNTY. 


This county is covered by a small part of the Tintic mining district, whose greatest 
area lies in Juab County and is reported under that heading. 

American Fork district. —The most important production reported was made by 
the Miller group of claims, from which lead ore of good grade was shipped. 


WASHINGTON COUNTY. 


Harrisburg district.—The mining camp of Silver Reef rose to prosperity rapidly 
and for eight years continued to produce from the sandstone formation large quanti- 
ties of silver, the total output up to 1900 being estimated at $8,000,000. The silver 
occurred as black sulphurets, chlorides, and native silver in thin sheets, the best 
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values occurring near the surface, but the largest bodies in the deeper workings. In 
1883 a miners’ strike caused most of the principal mines to shut down, and the 
decline in silver occurring soon after caused the camp to be abandoned. Now, only 
a few lessees are at work, and the output continues to be handled by the Brundage 
Mining and Reduction Company. 

Titsagubet district. —The Utah and Eastern Copper Company, operating the Dixie 
mine and smelter, made several shipments of copper matte during the year, until the 
mine and smelter closed down as the result of the caving of the 750-foot working 
shaft. This disaster cut off access to the ore bodies and made it necessary to drive 
a tunnel about 800 feet, which was completed by the end of the year and produc- 
tion resumed. ‘The oxide and carbonate ores of copper contain some silver and 
average well in copper. The smelter is located at Shem, several miles below the 
mine. Acoma, Nev., on the San Pedro, Los Angeles and Salt Lake Railroad, is 
the shipping point. The copper property of the Paymaster Mining Company, in the 
same district, is being developed, and will probably become a producer during 1906. 


WEBER COUNTY. 


Sierra Madre district. —A small trial shipment was made by the Southern Pacific 
Mining Company during the year. Activity is stimulated by the building of a 400- 
ton copper smelter by the Utah Smelting Company, near Hot Springs, on the Oregon 
Short Line Railroad. This district extends into Box Elder County, where much 
development was being carried on at the close of 1905. 


WASHINGTON, . 
By CHARLES G. YALE, 


PRODUCTION. 


The returns from the producers of the State of Washington for the calendar year 
1905 show a yield of $405,078 in gold, $75,727 in silver, $16,958 in copper, and $28,437 
in lead, a total for the year of $526,200. Compared with the previous year this is an 
increase of $8,172. 

A material increase over 1904 is shown in the gold output; it amounts to $90,615 
and is derived from five counties. King and Kittitas combined increased $9,655; 
Skamania and Snohomish, $14,074; and Stevens, $154,263. The other counties 
showed a lessened output of gold. 

The silver product is less by $14,104 than in the previous year, due to the falling 
off of $24,268 in Stevens County, $1,016 in Whatcom County, and $978 in Franklin 
and Ferry counties. The counties of Asotin, Clark, Chelan, King, Kittitas, and 
Okanogan show nominal increases, while Skamania and Shohomish show a combined 
increase of $10,954. The total increase for the year of gold and silver combined 
was $76,511. : 

Of the 51 mines reporting production in the State 35 are deep mines and 16 placers. 
Of the total gold output of $405,078 only $6,439 came from the placers. The placer 
silver was nominal, virtually all of it coming from quartz operations, and the largest 
proportion from siliceous ores. 

As to copper, the year's output was 108,709 pounds, valued at $16,958. Of this, 
$14,235 in value came from Skamania and Snohomish counties, $2,410 from Stevens 
County, and the rest from Kittitas County. The lead came from Stevens County, 
the total being 605,043 pounds, valued at $28,437, only a few hundred pounds being 
derived from Okanogan County. 

The heaviest producer in quartz gold is Stevens County, with a year's record of 
$165,863. Kittitas is the largest placer producer, Skamania and Snohomish yield the 
most copper, and Stevens produces all the lead. 
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The county rank in gold production is as follows: Stevens, Ferry, Whatcom, 
Skamania and Snohomish, King and Kittitas, Chelan, Okanogan, Asotin, Clark, 
Franklin. In silver they rank as follows: Ferry, Skamania and Snohomish, Stevens, 
Whatcom, Okanogan, King and Kittitas, Chelan, Asotin; and in copper, Skamania 
and Snohomish, Stevens, King and Kittitas. 

The fact that only 51 mines out of 670 in the entire State had any record of pro- 
duction shows that there is a lack of capital in Washington to carry on development 
work and to bring the mines to a productive stage. Reports were received from 619 
mines which were held by assessment work, were patented, or were in process of 
development, but which made no production for the year. This is an exceptionally 
large proportion compared with the number of producers. Lack of cheap means of 
transportation to smelters is the principal reason assigned for so many idle proper- 
ties. Most of the ores must be smelted at great distances from the principal dis- 
tricts. New railroads are projected, however, so that some of these difficulties will 
doubtless be overcome. 

The following table shows in concrete form the comparative production of gold, 
silver, and associated metals for the last two years: 


Production of gold, silver, and associated metals in Washington in 1904 and 1906. 


1905. Increase (+) or de- 


1904. crease (—). 


Quantity. l Value. Quantity. Value. Quantity. Value. 


rf ee | —————————— 


Gold........... fine ounces.. 15,212.13 | $314, 463 19,595. 63 | $406,078 + 4, 383. 50 |-- $90,615 


Silver Soi soie RR do....! 167,598 89, 831 125, 376 75,727 — 82,222 — 14,104 
Copper ............. pounds..| 350,047 43, 788 108, 709 16,958 |— 241,338 — 26,830 
Lead duos eekxeME Ur kN do....| 1,760, 309 69, 937 605, 043 28, 437 |—1, 155, 266 — 41,500 
Platinum..... crude ounces.. 5 A PO = 5 |- 9 

xL_—__— —— mm -— 


To show the number of producing mines, the tonnage produced, and the quantity 
and value of gold, silver, copper, and lead the following table has been arranged by 
counties: 


Production of gold, silver, copper, and lead in Washington in 1905, by counties. 


Pro- Gold. Silver. 
County. ducing| Tonnage. |———_______ |—————————— 
mines, Quantity. Value. Quantity. Value. 
—— ——- ———— 0 cmc 
Short tons. | Fine ounces. Fine ounces. 

ABOUND: EP Ss A eweecece 49. 58 $1.025 8 $5 
Chela- nossa euE XE RV REREEMEE 8 358 611. 46 12, 640 618 370 
Clark ie estas TS dns. 4.84 100 A, A 
Ferry A ede sauaieees 4 9, 540 4,162. 81 86, 063 34, 945 21,107 
Eranklini.. a ixeR Il cns idees .92 A io ve reat oad 
KING cup A 1 1, 000 | 902. 53 18.657 868 524 
Kittitas aci epe oki ad 11 67 ` i 
Okanogan........................ 505 111. 89 2,313 10, 690 6, 457 
Skamania........................ 1 14 
Snohomish....................... 7 5,150 | neo 10:129 eure el 
Stevens pm caee dt seu snes 10 12, 016 8,023.62 | 165,863 26, 196 15, 822 
Whatcom .......................- 3 18, 000 8, 772. 42 77, 983 22,111 13, 366 


SS ee ee | ee ee 
L 


Total AAA 51 46, 650 19, 595.63 | 405,078 125, 376 75, 721 
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Production of gold, silver, copper, and lead in Washington in 1905, etc. —Continued. 
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Copper. Lead. 


Total 
County. 
Quantity. | Value. | Quantity. | Value. | Value. 
Pounds. Pounds 
E eo od A EEE ES E E RCA $1, 030 
Chelan E E E A ETA A A A eve OA 13,010 
(gh. qe pcr c ON 100 
FORTY Pr MP qd rea 107, 160 
Franklin esso In ae Ee A sre ene Ion eges uias Sa sias A 19 
LIUR Lasso E IS uAVE NIS DES T Ed MA RU E S 
King l 2, 008 ot ee A 19, 494 
KIA SPERM serae tnes Ene inen iE 
o A EE EA A ees 200 9 8,779 
SEX3IDBDIR it A 
91, 252 14 280 AAN A 
Snohomish ........0 2. cece cece ce eee he tata 
SUTTON AA 15, 449 2, 410 | + 604, 843 28, 428 212,523 
WhaAtcoM....ooocoooroccocnosossoa PS A O A AR 91, 338 
Toti dae 108, 709 16, 958 605, 043 28, 437 526,200 


The increase or decrease in quantity and value of metals in 1905 as compared with 
the year 1904 are shown in the following table: 


Increase (+) and decrease ( —) in production of metals in Washington in 1905 as com- 
pared with 1904, by counties. 


| Gold. | Silver. | Copper. | Lead. 
County. Se Esa eem Sete Se 
pou Value. , Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Fine ounces. Fine ounces. Pounds Pounda. 
Asotin,Chelan | 
and Clark.., — 359.04 '— $7,422 MER 2 ES ES 0o NC o AA A T 
Ferry and 
Franklin....| —1,315.07 |— 27,185 — 3,801 | — 3978, — 77,548 | —88,948 |............|---- ee ee 
King and Kit- 
titàs......... + 467.06 ¡+ 9,655 + 868| + 624/ + 1,679] + 267 |............/......... 
Okanogan ....| — 762.05 |— 15, 753 — dOS| 4-.900 |... A + 200 |4- $9 
Skamania and 
snobomish..; + 680.83 + 14,074 +17, 432 | +10,954 | + 13,402 | + 5,244 |... 
Stevens ....... +7, 462. 47 +154, 263 —44,138 | —24, 268 | —178,871 | —23,393 '—1,155, 466 | —41,509 
Whatcom ..... —1,790.70 | — 37,017 2578, 101. || «5:1, AAA A A au cw EEE SES 
Total.... Mira d 90,615; à —32,222| —14,104 | —241,338 | —26,830 |—1, 155,266 | —41,500 
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The tons of ore sold or treated, the number of producing mines, and the average 


value per ton are shown as follows: 


Tonnage of ore sold or treated, number of producing mines, and tenor of ores in Washing- 
ton in 1904 and 1905, by counties. 


Total bees Sh sold deep mines pro- 


or 


[Short tons.] 
Number of Average total | Average value 
value per ton. CD a 
ducing. gold and silver, 
County. 
1905. 1904. | 1905. 
Short tons. | 
Asotin, Chelan, and Clark... 358 $6.70 | 896.34 
Ferry and Franklin......... 9, 540 5. 85 | 11.23 
King and Kittitas........... 1, 067 21.30 15. 49 
A A 505 4.94 17.17 
Skamania and Snohomish .. 5,164 10.20 | 11.26 
BISTEDE AAA 3a ES Ea px 12, 016 11.24 | 15.12 
A AA 18, 000 | -607| 4% 
— o 
SOUND, 124 xà vo ib 46, 650 10.17 


Tonnage and value of ore, concentrates, and old tailings in Washington in 1905, by counties. 


[Short tons.] 

Total ore. Concentrates pro- | Old tailings treated. 
County. TS IS 

Quantity. | Value. | Qunatity. | Value. | Quantity. Value. 
Asotin, Chelan, and Clark ......... IO, CP 208 | $9,140 
Forty GHG Frac circa MAA, A A eT PARECE 
King and RII. sciana 1,067 AA AA pre OS 
CRANE sabido 505 8,679 20 $1,200 |........-.-.]---------- 
Skamania and Snohomish......... 5,164 72, 395 65 8,800 licicióim aro |a... .---- 
Aa ¿(irc ISO |. 015 808 A, PESEE AA ET ed e 
WhálcOm ......eeeeesosso erroe nao 18,000 | 89,114 200 | 20,000 l.......-.---[===-===="- 
NETTE P ERE 46, 650 ES 725 | 208 | — 9,140 
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Number of mines classified by chief product in Washington in 1905, by counties. 


Non- Mines Gold placer mines. Deep mines. 
County EC ses Hy- 

UHR produc drau- | Drift. | Sluice. Total. |Gold. e E Lead. | Total. 

ANON MEET 10 3 qe AN du aca MK 8 d A vr ede cee oe nca PE 
Chelan ...vecescos 41 n E A seeded) A omues A A A A 8 
CARES A 3 Lj os assesses Qus 1 A A A PA, 
COW casi A O E A O A A E A A cn ated ote 
Ie EEE 70 r A PA A t $1 dioses cutus A 4 
Franklin ........... 1 y POE A . 1 IL A A awe veas e 
King cols else kh vs 40 l^ Scns Geel ovate ae A PS ) p O SD c 1 
Kittitas AA 50 11 2 3 3 8 Bliss loa. 8 
|? , MM ? 3| POEM. A O O ctis assa O ads tages tae fu enia 
L:neolm i. oov ses A oases A ree ctn e orn A O E rn 
Okanogan .......... 181 A CROP 1 1 Sd. e rond ein 5 
iT. TENUES 19 d cess A E O EA O ness caa es A cav uat uei 
Skamania .......... 8 l| se en ania xem eate cioe es ates etel PA l sees 1 
Snohomish ......... 81 d E ad V ése 1 1 dildo asus Sl 6 
m2 Y2:L PNNENNPECRER 104 10^ [5o soon S A E eae tee 4 4 1 1 10 
Whatcom........... 45 A Misas 1 1 ¡E A 2 
Yakima ............ | A A O canes A ieee al sexies A ees 
Total ......... CINE TEE | 4 10 | 16| 2| 7 | 6 1 35 


Source of gold production in Washington, by kinds of ore, in 1905, by counties. 
[Fine ounces.] 


Dcep mines. 


County. lacers. o se ee Total. 
A ac Siliceous | Copper | Lead Total T 

Ores. Ores, Ores, i 
Asotin, Chelan, and Clark............. 54.42 611.46 | caves aes ois 611. 46 | 665. 88 
Ferry and Franklin.................... 92 4. 162.81 AAA eee oma 4,162.81 | 4,163. 73 
King and Kittitas...................... 127. 32 a0. e teases es 715.21 902. 53 
Okanogan tae 4. 84 102:05 | 5:5 e ieres 107. 05 111.89 
Skamania and Snohomish............. 16. 93 1, 649. 59 289.04 |........ 1, 938. 63 1, 955. 56 
MOTENA mew c S c Roe 8, 022. 50 1-12. 1:5, 8,023.62 8,023.62 
MIR CO c sieceiecleISRQewuce e cius 107. 05 3; 665.37 lira pe 8,665.37 8,772.42 
TOt osetia Silos exeo bo EU: 311.48 | 18,993. 99 | 290.16 ........ 19,284.16 19,595.63 
Increase (+) or decrease (—) .......... — 163.70 | +4, 838. 51 | —291.31 | T 4-4,547.19 +4, 383. 45 

Source of silver production in Washington, by kinds of ore, in 1905. 

[Fine ounces.] 
Deep mines. 
County. Placers. Siliceous | Copper Lead Total Total. 

ores. ores. ° 
Asotin, Chelan, and Clarke.......... 613 | d ÓN 613 621 
Ferry and Franklin..................].....-.-..]. — 34,945 ..........]...... eee 84,945 34,945 
King and Kittitas....................| 80} | 888 |..........|].....--.-- 838 868 
Okanogan.................... A AA O AAA EEE 10, 690 10, 690 
Skamania and Snohomish........... 4,152 |. 2 eese: 29, 942 29, 946 
iro mE or 2,222 | 11,206 26, 195 26, 195 
Whatcom ............. eese. sexes 0 “WG A20) A ee 22, 093 22.111 
Total.................. cia 6,374 | 11,205 | 125,316 | 125,376 


+16,019 | — 10,336 | — 37,965 —32, 282 | —32, 222 
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It may oe noted that all the data for the individual counties are contained in the 
preceding tables which give in detail the figures indicated in the respective headings. 


REVIEW BY INDIVIDUAL COUNTIES. 


ASOTIN AND CLARK COUNTIES. 


There are only 4 producing mines in these two counties, al: surface placers, showing 
a small gold output and a nominal output of silver. There are 13 known nonpro- 
ducing claims. 
CHELAN COUNTY. 


In the Peshastin district in this county there are 3 productive quartz mines, 
worked on a small scale, having a combined milling capacity of 22 stamps. There is 
a decrease in the tonnage, but the value per ton of the ores worked is considerably 
higher than in 1904. A considerable portion of the total output of the year was 
derived from the working of old tailings. There are 41 nonproducing mines in the 
county. 

FRANKLIN AND FERRY COUNTIES. 


Franklin County has only 1 small placer mine in Pasco district in operation, with 
merely a nominal output. 

In Ferry County there are 4 deep mines, all in Republic district, no placers having 
been worked. 

Republic district. —Though somewhat less than 10,000 short tons of ore were worked 
from this district, the yield was $86,053 in gold and $21,107 in silver. The principal 
producers were the Ben Hur, Copper Key, Lone Pine, and Quilp. The output for 
the year shows a material decrease of both gold and silver, and the average value 
per ton is $11.23, as against $5.85 in 1904. There are 70 nonproductive mines in the 
county. No copper was produced in 1905, though over 75,000 pounds were obtained 
in 1904. 

KING AND KITTITAS COUNTIES, 


In King County is Money Creek district, with 1 productive deep mine; and in 
Kittitas are the Swauk and Fish Lake districts, with 11 producers, of which 8 are 
placer mines and 3 deep ones. The Apex Gold Mines is the productive company in 
Kings County, and the deep producers in Kittitas are the Helan Mining Syndicate 
and Gresh in Swauk district, and Gallagher Mining and Development Company in 
Fish Lake district. In placers the Cedar Valley Company is hydraulicking; the 
Emma, the Sunflower, and the Weniger are drifting, and the rest are recovering their 
gold by ground sluicing. They are working either bench gravel or ancient river 
beds. A little copper comes from Fish Lake district. Altogether in the two coun- 
ties an increase of gold output of $9,655 in gold, and $524 in silver is shown. The 
average value per ton of the ore worked was $15.79 per ton, which is less than in the 
previous year. In King County there are 40 nonproducing mines, and in Kittitas 
there are 50. 


OKANOGAN COUNTY. 


This county shows a record of 131 nonproducing mines—the largest number in the 
State. It has 1 producing placer, the Ben Holland Placer Mining Company, and 5 
deep mines—the Triune, owned by the Washington Consolidated Mining Company, 
the American Flag Mining Company, the Nighthawk mine, the Ruby Mining Con- 
pany, and the Lakeview, owned by the Prize Mining Company. None are worked 
on a large scale, the combined output of gold and silver being small, and a marked 
decrease of gold output from the preceding year being evident. 
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SKAMANIA AND FNOHOMISH COUNTIES. 


In these two counties are 8 productive mines, which, combined, show an increased 
output over 1904 of $14,074 gold, $10,954 silver, and $5, 244 copper. Theaveraze value 
of the 5,164 tons of ore worked was $10.33 gold and silver, or in total value, includ- 
ing copper, $14.02, the averages being higher than in 1904. There is only one placer, 
with a nominal yield. The deep mines are the Sweden claim of the St. Helen Con- 
solidated Mining Company in Skamania County, and in Snohomish County the 
Wayside Mining Company; Copper Bell of the Bunker Hill Mining and Milling 
Company, Justice Mining Company, Potomac Mining Company, and Peabody. The 
Monte Cristo district produced the largest proportion of the output In the two 
counties there are 89 nonproductive mines. 


STEVENS COUNTY. 


This is the most productive mining county in Washington, the 10 active mines 
yielding in 1905 a total of $212,523, of which $165,863 was gold, $15,822 silver, 
$2,410 copper, and $28,428 lead. The increase in gold is $154,263, while the other 
metals show a falling off. This increase is mainly due to the operations of the First 
Thought Gold Mines at Orient, in Pierre Lake district, which is the largest gold pro- 
ducer in the State. Copper is produced by the Big Strike, owned by the Frisco 
Standard Mining Company of the Chewelah district; Copper King Mining Company, 
of the same district; Turk Mining Company, Deer Trail district, and Columbia River 
Gold Mining Company, of Kettle Falls district. The largest portion comes from the 
Copper King mines. The lead is derived mainly from the Jupiter Lead Company of 
Northport, the Young America Cliff Consolidated Mining Company at Bossburg, and 
the Frisco Standard Mining Company of Chewelah district, though some is produced 
by the Providence Mining Company of Deer Trail. The Jupiter Company's ore car- 
ries no gold or silver, and is shipped direct to Joplin, Mo. The largest part of the silver 
came from Chewelah district. Deer Trail is usually the largest silver producer, but 
few of the mines were running in 1905. Pierre Lake and Kettle Fa!ls districts pro- 
duced the largest portion of the gold. 


WHATCOM COUNTY. 


The 3 active mines of the county yielded $77,983 gold and $13,355 silver last year, 
but a falling off in yield is shown in both metals. The ore averages about $4.95 per 
ton. There are 45 nonproductive mines in the county. Of the active mines 2 are 
deep ones and the other a placer. The most productive quartz mine is the Mount 
Baker, in Mount Baker district, which mine made the heaviest output in the State 
in 1904, but was exceeded in 1905 by the First Thought Mining Company, of Stevens 
County. 


WYOMING. 


By WALDEMAR LINDGREN. 
PRODUCTION. 


In 1905 Wyoming producers reported gold to the value of $26,745, an increase 
over 1904 of $9,440. 

The insignificant production of silver amounted to only 3,655 fine ounces, & 
decrease of 992 ounces compared with 1904. 

The silver and gold was derived from 7 placer mines and 6 deep mines. The latter 
yielded 31,007 tons of ore, with an average value per ton in gold and silver of $0.87. 
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Production of gold, silver, and copper in Wyoming in 1904 and 1906. 


Increase (+) or de- 
1904. 1905. crease (— ) ^ 1906. 


Quantity. | Value. | Quantity. | Value. | Quantity. Value, 


——— | —— —M o» pro rro SŘ | —XÁ ida 


Gold................ fine ounces.. 887.13 | $17,305 1,298.81 | $26,748 | + 456.68 | --$9,440 


Silver x: 9 A eR IUS do....| 4,647 2,661 8, 655 2,208| — 992 — 453 
Copper AA pounds..| 3,527,008 | 440,876 | 2,894,008 | 878,465 | —1,133,000 | —67,411 
q A eR PXPEIÍEÉ E. 460, 842 |............ 402, 418 |.............. —58, 424 


The smal! production of gold and silver in Wyoming has often been commented 
on as remarkable in contrast to the conditions in Colorado, its southern neighbor. 
Probably geological conditions are responsible for this anomaly. Wyoming possesses 
many imposing mountain ranges, such as the Medicine Bow and Sierra Madre in the 
south, and the Big Horn and Wind River ranges in the north. But these consist 
almost exclusively of pre-Cambrian granites and schists. The Cretaceous and Ter- 
tiary intrusive rocks which are responsible for the rich mineralization of the Colorado 
deposit are generally absent in Wyoming. Most of the deposits appear to be of pre- 
Cambrian age, and consist partly of pyritic copper ores, containing some gold and 
silver, and frequently enriched in the upper levels, partly of gold-quartz veins of the 
Appalachian type. The former àre exemplified in the copper deposits of Carbon 
and Albany counties; the latter in the gold deposits of Fremont County. 

The output of copper was less in 1905 than in 1904, but it is believed that the 
industry will develop to considerable importance by the treatment of low-grade ores. 
The output of gold was chiefly derived from Fremont County, and this, too, it is 
thought, is capable of further extension. The State contains large areas of little 
proepected lands in Fremont and Big Horn counties, in which, as transportation 
facilities increase, producing mines may be expected to be developed. 


Production of gold, silver, and copper in Wyoming in 1905, by counties. 


Produc- Gold. Silver. Copper. 
County. ing SS eS ee SaaS SS SS To 
mines. | Quantity. | Value. | Quantity | Value. | Quantity. | Value. Va ue. 
Fine ounces. Fine ounces. Pounds. 
Albany, Carbon, and 4 238.32 | 84,926 8,559 | $2,150 | 2,391,008 | $878,465 | $380,641 
Natrona. 
Croom AAA 3 62.26 | 1,287 10 A METRO, 1, 293 
Fremont and Uinta. 6 998.23 | 20, 532 86 A 5 oi aas x mue cU Eas 20, 584 


Total.......... 33 1,293.81 | 26,745 3,655 | 2,208 | 2,394,008 873,465 | 402, 418 


Increase (+) and decrease (--) in production of metals in Wyoming in 1905 as compared 
with 1904, by counties. l 


Gold. Silver. | Copper. 

County. muU Rud uM DEED c ORE EE E 

Quantity. | Value. | Quantity. | Value. | Quantity. Value. 

Poitoun. Fincounces. Pounds. 

Albany, Carbon, and Natrona...... -- 88.02 —$1, 820 —1,044 — $486 |— 1,138,000 | —$67,411 
Crook ......... DEC EROR AERE PPS — 57.76 — 1,194 — 34 E AO aa edie coh eti Een Š 
Fremont and Uinta................ +602. 46 +12, 4^4 + 86 SAA OPEN 
Toll ticos cies debida n fs +456. 68 | + 9,440 | = 32 — 453 |—1,133,000 | — 67,411 


Dm € —À— M ——— M  —— € Ó——  — M —— 


GOLD AND SILVER. 339 


Tonnage of ore sold or treated, number of deep mines producing, and tenor of ores in 
Wyoming in 1904 and 1906, by counties. 


Total tons of ore | Number of | Average total | Average value 


sold or treated. | Mines oe value per ton. per ton ees 
County. : 
Increase 
1906. | (+) orde-| 1904. | 1905. | 1904. | 1905. | 1904. | 1906. 
crease ( — ). 
Short 
tons: Short tons 
Albany, Carbon, and Natrona...| 28,126 — 18, 264 4 RANGE $18.63 | $0.23 90. 25 
Crook, Fremont, and Uinta ..... 2,881 + 2,177 4 Biases 6.86 | 11.87 6. 86 


Number of mines classified by chief product in Wyoming in 1905, by counties. 


Mines re- Gold placer mines. | Deep mines. 
ing += ———— ———G 
County. port 

produc: Epi D Total. | Bilver. | Copper. | Total. 
Albany cc 2 daa qu METER 1 1 
Carbon 1o cose cesee ne Ere EE VENE ES jme A tet wie acten sees 1 1 
COOK emp OU 8 2 1 | eer O cese ent 
Fremont. coo ics cocer iod es bres 5 D Eee 2 A 3 
Natrona ..... 22.02. eee cece eens Do deen A al uc Gan A 1 1 
UMA eH 1 sacas O A A 


Source of gold and silver production in Wyoming in 1905, by kinds of ore. 


[Fine ounces.] 


Deep mines. 


Placers. Total. 
Siliceous | Copper 
ores. ores. Total. 
GOD kta tect. II ote LaL dhe a ate 102. 38 961.11 230.32 | 1,191.43 | 1,293.81 
Increase (+) or decrease (—) .................. 5. 54 +558. 4 |— 96.02 |+ 462.22 |+ 456.68 
SUV OR ees Ses aa pode tenet p 10 86 3, 559 3, 645 8, 655 


Increase (+) or decrease (—) .................- + 19 + 42 —1,044 — 1,002 — 92 


REVIEW BY INDIVIDUAL COUNTIES. 
ALBANY COUNTY. 


The preduction of Albany County in 1905 was not large. The principal operations 
were carried on in the south western corner of the county on the eastern slope of the 
Medicine Bow Range. In the Douglas Creek district the Cuperite mine, operated 
by the Medicine Bow Mining Company, produced some gold and silver bearing cop- 
perore. The American Copper Company is opening their property by a 350-foot shaft, 
and the Rambler Mining and Smelting Company has about 1,000 feet of development 
work. The latter property is equipped with a 50-ton smelter. Placer operations on 
a small: -ale are also carried on in the same district. The gold produced is exception- 
ally fin nging from 910 to 950. Only development work is reported from the 
Keyat + Mountain, La Plata, and Centennial districts. 
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Copper and silver prospects are found at many places in the Black Hills of Lara- 
mie along the eastern boundary line of Albany County in granites and schists of pre- 
Cambrian age like those of the Medicine Bow Range. Copper prospects are found 
in Tie Siding, Granite, Spring Hill, and Fish Creek districts. In the Granite district, 
northeast of Laramie, the Strong Copper Mining Company has a 300-foot shaft, and 
states that it is preparing to erect a concentrator. 


BIGHORN COUNTY, 


No production was reported from Bighorn County, but considerable prospecting 
was done in the mountains. Placers are found on Charles Fork in the extreme 
northwestern corner of the county near the Montana line. 

In the Sunlight district, also in the northwestern corner of the county, the Sunlight 
Mining Company is developing a property carrying pyrite and chalcopyrite with gold 
and silver. 

In the Wood River district, near Kirwin, many properties were prospected, among 
them those of the Galena Ridge Mining Company, which are opened by a tunnel 
1,250 feet in length. 

Little is known of the geology of these deposits, but they probably all occur in 
pre-Cambrian rocks. Lack of transportation facilities interferes with the develop- 


ment of these districts. 
CARBON COUNTY. 


The principal metal-producing region in Carbon County is near Encampment, in 
the southern part of the county, not far from the Colorado line. The rugged Sierra 
Madre, forming the northward extension of the Park Range of Colorado, here culmi- 
nates in Bridger Peak, with an elevation of 11,007 feet. The mines in this important 
copper district were located about 1898, and center about the post-offices of Rudefeha, 
Dillon, Copperton, Rambler, and Battle. This vicinity is usually referred to as the 
Battle Lake mining district, and has been described by Mr. A. C. Spencer in Profes- 
sional Paper No. 25, United States Geological Survey.2 The principal mines are the 
Haggarty and the Rambler, both of which are now controlled by the Penn-Wyoming 
Copper Company. 

The ore consists of a mixture of gold and silver bearing chalcopyrite, pyrite, and 
chalcocite. The latter constituent, a product of secondary sulphide enrichment, 
diminishes as depth is attained. The Rambler and the Haggarty mines are both 
working on copper sulphides occurring in brecciated masses of pre-Cambrian quartzite, 
and the deposits are probably of pre-Cambrian age. 

Only development work was done on the Rambler at a depth of 600 feet, where 
it is said a large body of low-grade copper ore has been opened. The principal pro- 
duction of the county came from the Haggarty mine. The ore is carried from the 
mine to the concentrator and smelter at Encampment over a 16-mile long tramway, 
and the capacity of the works is estimated at 500 tons of ore per day. The smelter 
is equipped with two furnaces and convertors designed for an output of about 15 tons 
of bessemer copper per day. 

The Encampment smelter was only operated from June to December. _ 

There are a great number of smaller mines in the district, most of which are only 
doing development work. Among them are the Itmay, Hinton, Charter Oak, Hidden 
Treasure, Independence or Leighton-Gentry, Dill, and Anchoria. It is'expected 
that railroads will be built into the district from the north and from the south during 
1906 or 1907. 

Southwest of the Battle Lake district near Slater and the Colorado ling several 
companies are prospecting lead-silver properties. w~ 
«Spencer, A. C., The copper deposits of the Encampment district, Wyoming: —— — ——« U. 8. 
Geol. Survey No. 25, 1904. 
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CONVERSE COUNTY. 


A number of copper prospects are found in the southern part of Converse County 
and the adjoining part of Laramie County. In the Wild Cat and several other dis- 
tricta development work has been carried on. These deposits are probably similar 
to those found at intervals southward in the Black Hills of Laramie, and occur in : 
pre-Cambrian granite rocks. 


. CROOK COUNTY. 


A small placer output is maintained from Crook County, which is situated in the 
extreme northeastern corner of Wyoming adjacent to the Black Hills of South 
Dakota. 


FREMONT COUNTY. 


The principal output of gold in Wyoming is obtained from the Atlantic City and 
South Pass district in the southern end of the Wind River Range. The deposits are 
reported to occur in pre-Cambrian schists and granites, and present much similarity 
to the gold-bearing veins of the southern Appalachian States. Placers are operated 
on a small scale, and several quartz mines are being worked. Among the latter are 
the Carissa mine of the Federal Gold Mining Company, the Garfield of the Travelers 
Gold Mining Company, and the properties of the Dexter Mining and Development 
Company. A number of placers and lode claims are also located at Lewiston, 12 
miles southeast of Atlantic City. The district is very isolated, the distance from the 
Union Pacific Railroad at Rawlins being 125 miles. 


. LARAMIE COUNTY. 


The low granite and schist range of the Black Hills of Laramie follows the western 
boundary line of this county, and contains at intervals deposits of copper, gold, and 
silver, all of which are as yet in the stage of prospects. No production was reported 
in 1905. The best known district is the Silver Crown, 20 miles east of Cheyenne. 


NATRONA COUNTY. 


A new copper district has been prospected in the mountains south of Casper. 
Some copper ore was shipped to Denver smelters from the Blue Cap mine in this 
district. " 

UINTA COUNTY. 


À little placer gold is reported from Jackson Hole, near the western boundary line 
of the State. 


COPPER. 


By CHARLES KIRCHHOFF. 


GENERAL TRADE CONDITIONS. 


The year 1905 has been one of extraordinary prosperity for the American copper 
trade. It has witnessed a production exceeding 901,000,000 pounds, an enormous 
home consumption, prices which have been very remunerative, and an export trade 
which was nearly up to the record. It must be noted, however, that there would 
have been a gerious falling off in shipments abroad had it not been for the fact that 
China took nearly 80,000,000 pounds, as compared with 10,000,000 pounds in 1904, 
when the movement first began. 

À glance at the figures showing the production of the different States and Territo- 
ries reveals the fact that each of the three great districts participated largely in the 
growth. In the Lake Superior district the Calumet and Hecla and the Champion 
group are chiefly responsible. In Montana the North Butte Company chiefly 
deserves credit for the increase in the State. In Arizona the Old Dominion and the 
Copper Queen made the largest additions. In Utah nearly every one of the leading 
producers increased its output. The decline in California and in Tennessee was due 
to temporary local conditions. Both will more than recover in 1906. Alaska will 
show an increase this year, and Nevada will in 1907 begin to be an important factor. 

With the increased activity of old producers in nearly every district, with peace in 
Montana, and the certainty of profitable ores in depth in the Butte district, with the 
increased facilities for handling enormous bodies of low-grade ore in Utah, Tennes- 
tee, Nevada, California, and elsewhere, a very large increase in the production is 
certain for 1906 and particularly for 1907. In the report for 1904 the belief was 
txprexed that 1905 would possibly witness a production of 900,000,000 pounds. 
That figure was exceeded. It seems likely that the record of 1906 will show a 
further addition of at least 70,000,000 pounds to the output of the United States. 


PRODUCTION. 
UNITED STATES. 


The following tables show the production of copper in the United States since 
Fork on this metal has risen to the dignity of an industry. For the earlier years 
the best available sources have been drawn upon for the estimates given. Since 


I5? the figures are those collected by this office. 
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Production of copper in the United States, 1845-1882. 


[Long tons. ] 
Percentage | | | Percentage 
of Lake | of Lake 
Year. Total Lake Superior Year. Total Lake Superior 
production.| Superior. | of total production. | Superior. of total 
uc- | | produc- 
tion. | tion. 
1845 ..... A 100 12 12 | MOM ARA 8, 000 | 5,576 69.7 
des 150 26 1*8] 1888. eres 8,500 6,410 | 75.4 
IBAT TE 300 213 71 pil PA 8, 900 6, 138 69 
ISAB AA 500 461 92.2 1| 3801 APA 10, 000 7,824 78.2 
OOS AAA 700 672 96 LOGS ari 11, 600 9, 346 80.6 
pt. ooo 650 572 858. IUIS icona 12, 500 11, 886 95.1 
IL ar anak 900 719 86.6 | TBI AA 12, 600 | 10, 992 87.2 
IUE A 1,100 792 TUE C + 5 PARADA 13, 000 11, 942 91.9 
1898 AS 2, 000 1,297 64.9 | korr pP 12, 500 10, 961 87.7 
e AAA 2, 250 1,819 RN AA 15, 500 13, 433 86.7 
OO casser uic 3, 000 2, 593 86.4 | IE Loi s 17,500 15, 327 87.6 
E PPP 4, 000 3, 666 VIA |) Birras 18, 000 16, 089 89.4 
i. ini 4, 800 4, 255 88.8 || PA 19, 000 17, 085 89.9 
MIB AA 5, 500 4, 088 TES- LIBE rn R$ 21, 000 17, 422 83 
E, AAA 6, 300 3, 985 E PA 21,500 17,719 82.4 
y). 0 tias 7,200 5, 388 APA 23, 000 19,129 83.2 
E. AE 7,500 6,713 PDA 27,000 22, 204 82.2 
e PRA 9, 000 6, 065 MAI sl 32, 000 24, 363 76.1 
| PP 8, 500 5, 797 68:2 i| |? APPS | 40, 467 25, 439 62.9 
Production of copper in the United States, 1883-1905, official statistics. 
[Long tons. ] 
P rig | Percent- Percent- 
queuon | Lake |léke8u- | Re NA Pe: es 
Year. United | Superior coru Montana.| of total | Arizona. | of total 
States. produc- | produc- produc- 
tion. | tion. tion. 
Cr RIEN RERO IRR 51,574 | 26, 653 61.6/ 11,011 21.3 | 10,658 20. 7 
IBN o ooquo oS RON To VO A eo XRT-d 64, 708 30, 961 47.8 19,256 29.8 11, 935 18.4 
JB Loo eec uo xen Quai T SEC 14,052 32, 209 43.5 | 30, 267 40. 9 10,137 |” 13.7 
IB AAA A A sewn 70, 430 36, 124 51.3 25, 362 36 6, 990 9.9 
| A O Maa 81,017 | 33,941 41.9 | 95,133 43.4 | 7,910 9.7 
PP A AME cance 101, 054 38, 604 38. 2 | 43, 704 43.2 14, 195 14 
IND Loose vex PA A S 101, 239 39, 364 38.7 43, 849 43.3 13, 654 13.5 
JU i iL Ae S evenness T O 115, 966 45, 273 38.9 50, 437 43. 5 15, 534 13.4 
DEN usse» RE EA O dn 126, 839 50, 992 40.2 50, 023 39. 5 17, 800 14 
IO A O T A TAA 154, 018 54, 999 35. 7 72, 860 47.3 17, 160 11.1 
DEB AA LE EP Ir Dione 147,033 50, 270 34.2 69, 290 47.1 19, 200 13.1 
o ck Oe AE II ES 158, 120 51, 031 $2.3 81,729 51.6 19, 873 12.6 
TM RRA RE FET A EN 169, 917 57,737 34 84, 900 50 21, 408 12.6 
MUR A 205,384 | 64,073 31.2 | 99,071 48.2 | 32,560 15.8 
IBI REEE ARE E O 220, 571 64, 858 29.4 | 102,807 46.6 36, 398 16.5 
(oos RR E econ 235, 050 66, 291 28.2 92, 041 39. 2 49, 624 2I. | 
JN oreet d Ran dd dit 253, 870 65, 803 25.9 | 100,503 39. 6 59, 399 23.4 
po ner 270, 588 64, 938 24 120, 865 44. 7 52, 820 19.5 
IL oos 3 darn ra RA S ps Rr E 268, 7 69, 772 25.9 | 102,621 38.2 58, 383 21.7 
beste RAE E sy eees 294, 423 76, 165 25.9 | 128,975 | — 48.8 53, 547 18.2 
| SAR 311, 627 85, 893 27.5 | 121,677 | 33, 9 65, 914 21.1 
JOD AA O A 362, 739 92, 995 25.6 | 133,168 36.7 85, 537 23.6 
4: AR AAA 402, 637 102, 807 25.5 | 140, 514 | 34.9 | 105,637 26.2 
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Previous volumes of Mineral Resources contain a detailed statement of the copper 
production of the United States, territoriallv, from 1883, when the statistics were 
first collected by this office, to 1893. Since then the production has been as follows: 


Total copper production in the United States, 1898-1905. 


[Pounds.] 
-- —— — nes Er METER 
Source. 1898. 1894. | 1895. 1896. 1897. | 1898. 
Lake Superior........... 112, 605, 078 | 114,308, 870 | 129,330, 749 | 143,524,069 , 145,282,059 158, 491, 703 
AIUODR. oe ges Rr ERES 43, 902, $24 41, 514, 894 47, 953, 553 12, 934, 927 | 81,530, 735 | 111, 158,246 
Montana..........- eee 155, 209, 133 | 183,072, 756 : 190,172, 150 | 221,918,179 | 230,288, 141 | 206, 173, 157 
New Mexico ............ 280, 742 31, 884 143, 719 2, 701,664 701, 892 | 1, 692, 371 
California............... 239, 682 120, 000 218, 332 690,237 | 11,987,772 | 16,925,634 
Mate chico v hel ise des 1,135, 330 1,147,570 2, 184, 708 8, 502,012 3, 919, 010 8, 750, 000 
Colorado, including 
copper smeltersa...... | 7,695, 826 6, 481, 413 6, 079, 243 6,022,176 | 11,873,033 16, 274, 561 
Wyoming ............... E UE coils as A | beer sea Leu Lu tS 233, 044 
Nevada ................. 20:000 AAA sowas leds du Icd LEE LR 437, 396 
artis 36,367 |... issue 1,425,914 ooo 183,277 , 1,266,920 
Bouth Dakota .... seed Se ies Xen oae s ek ERR es i edew rus aie eis babies E 2, 440, 338 | 1, 261, 393 
Washington ...........- | BO Gi A Er EUR NOTE eS Mc 
Maine and New Hamp- . | 
shire .......... d 
Vermont.....2.........- | 
732, 793 2,374,514 3, 105, 036 4,704, 993 4,472,017 | 5,395,226 
Tennessee and South- | 
em SlateS....ooooooo..» | 
Middle States ........... | ! 
Lead desilverizers, etc. V. 7, 456, 838 2,195,461. A 4, 063, 173 1,400,000 | 3,553,336 
Total domestic mesi pcc ruere pu rn. Bacch A 
copper .......... 329,354,398 | 354,188, 374 , 380,613, 404 | 460,061, 430 494,078, 274 | 526,512, 987 
Source. 1899. 1909. 1901. 1902. 1903. 1904. 1905. 
Mm IE LAN TEE ENS SRE 
Lake Superior.......... las, 400, aah 145, 461, 198 156, 289, 481 170, 609, 228 192, 400, 577 208, 309, 130 230, 287, 992 
ATIZONG coe rre ues 133, 054, 560,118, 317, 164,130, 778,611 119, 944, 944 117, 648, 271 191, 602, 955 235, 908, 150 
Montana ............... 225,126, 855,270, 738, 489 229, 870, 415 2x8, 903, 820 272, 555, 854 298, 314, 804 314, 750, 552 
New Mexico............ 3, 937, 441, 4,169, 400! 9, 629, Bad 6,614,961, 7,300,832] 5,368,066 5,334,192 
California .............. 26, 221, 897| 28,511, 225| 33, 667, 466 25, 038, 724| 17, 776, 756, 28, 529,023 16, 697, 489 
Dil oh ctu eesti a cux 9, 584, 746| 18, 354, 726) 20, 116, 979 23, 939, 901, 38, 302, 602! 47, 062,889, 58, 153, 303 
Colorado, including | 
copper smeltersa ..... 11,643,608. 7,826,949| 9,801,783, 8,422,030| 4,158, 368| 9,506,944, 9,404, 830 
AUSSER nos oe Ui A hence teeta ence Rx EET V ELO ET ED 1,339,590| 2, 043, 586 — 4,900, 866 
Wroming ides aiu E whdsa\w anal | 3, 104,827, 4,203,776} 2,698,712 889, 222, 1,023,189, 3,565, 629 2,530, 531 
Nevada ..ooooooccoom...o | 856,775! 407,535 593,608) — 164, 301) — 150,000l........... | — 413,292 
dabo s Lec. edite b hcEr ! 110, 000! 290, 162 480,511! 227,500 778,906 2,158,858 7,321, 5&5 
South Dakota .......... 17.020 15,147 753,510 445, 663 173, 202 100, 000 38 
Washington MEM AAA AA a ee | 209, 297 80, 758 663, 694! 223, 328 
ir DNE TIT TNT A PE MERO MEAE! MARRON 846, 615 
Maineand New Hamp- 
MTG RERO AA ] | 
Vermont ............... | 
4,410,554; 4,820,495 6,860,039 13,599,047| 13,855,612' 15,211,086 15,134, 960 
Tennessee and South- 
eru States ............ 
Middle States. .......... 
Lead desilverizers, etc.c, 3,500,000, 3,000,000; 531,530! 500,000 . 500,000 100,000........... 
Total domestic ni M | | | 
copper.......... 968, 666, 921 606, 117, 166,602, 072, 519 659, ^08, 614 695, 044, 517 812, 537, 207 901 , 907, 843 


aCopper smelters in Colorado, purchasing argentiferous copper ores and mattes in the open mar- 
i shi sn not known. The quantity of Montana matte which goes to one of these works has been 

equeted., 

b For 1596 the quantity stated covers only that part of the incidental copper product the source of 
Which could not be ascertained. 

*Since 1901 the quantity stated covers only that part of the incidental copper product the source 
of which could not be ascertained. 
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LAKE SUPERIOR DISTRICT. 


In previous volumes of the Mineral Resources the production of the individual 


mines has been tabulated from 1884 to 1898, both inclusive. 


Since that time some 


of the producers have reported to this office only with the understanding that the 


returns be regarded as confidential. 


The production of the majority of the mines is, 


however, given accurately in the published annual reports to Brock polcers: From 


these the following table has been compiled: 


Production of some of the leading Lake Superior copper mines, 1899-1906. 


[Pounds.] 

Mine. 1899. 1900. 1901. 1902. 1903. 1904. 1905. 
Tamarack ....... 18, 565, 602 | 19,181,605 | 18,000, 852 | 15,961,528 | 15,286,093 | 14,961, 885 | 15, 824, 008 
Quincy .......... 14,301,182 | 14,116,551 | 20,540,720 | 18,988,691 | 18,498,288 | 18,343,160 | 18,827,557 
Osceola..... .e-.| 11,358,049 | 12,567,131 | 18,723, 497 | 13,416,396 | 16,059,636 | 20,472,429 | 18,938, 965 
Franklin ........ 1, 230,000 | 3,663,710 | 3,757,419 | 5,259,140 | 5,309,030 | 4,771,050 4, 206, 085 
Atlantic......... 4,675,882 | 4,930,149 | 4,666,889 | 4,949,366 | 5,505,598 | 5,321,859 4,049, 731 
Wolverine....... 4,756,646 | 4,778,829 | 4,946,126 | 6,473,181 | 9,024,034 | 9,764,655 9, 464, 418 
Baltic uv... 2e 621,336 | 1,735,060 | 2,641,482 | 6,285,819 | 10,580,997 | 12,177,729 | 14, 884, 684 
A A A E eroi EE 4,165, 784 | 10,564, 147 | 12,212,954 | 15,707,426 
Trimountaln A AA A mne ER RE 5,730,807 | 9,237,061 | 10,211,230 | 10,478, 462 
Isle Royale......1............]....... eee 2,171,955 | 3,569,748 | 3,134,601 2, 442, 905 2,973, 761 
Mohawk... ue A A 677,115 908,479 | 6,284,327 | 8,149,515 9, 378, 614 
Mass............. 42, 800 122, 239 873,297 | 2,345,805 | 2,576,447 | 2,182,931 2, 007, 950 
MIeDIERI AAA A s ueste A URS 166, 898 275,708 | 2,739,122 2,891,796 
WINONA etm er Nc S PEE 101,188 | 1,036,944 646,025 |........... 
iio CAPA A e cscis sates 93, 643 |............ 202,823 | 1,162,201 273, 219 
Adventure 4... ree ora see tek oe oc 29, 361 606,211 | 2,182,608 | 1,380,480 1, 606, 208 
Ahmeok. cocos AA A Res EEES A tes 376, 687 1,552, 957 
Centennial ......]1............]............ 806.400 |. eco ewwruossexdeerrer 641, 294 1, 446, 584 
ANON AAA EE we dese CAN ene ceu gms [suma AA siesta eens eve E Am Ra MA 1, 167, 957 


There has been great activity not alone in the working of established producers in 
the Lake Superior district, but also in the resumption of work in old mines and in 
the exploration and development of hitherto virgin ground. Among these prospec- 
tive new producers are the Keweenaw Copper Company, which is drilling on the 
Mandan-Medora property; the old Delaware; the old Cliff, owned by the Tamarack 
Mining Company; the Old Colony and the Mayflower; the Superior, on the Baltic 
lode, acquired by interests connected with the Calumet and Hecla Company; the 
Tecumseh and the Rhode Island, which are opening the Kearsarge amygdaloid; the 
Globe, south of the Champion; the King William, south of the Winona and the 
Challenge; the Erie-Ontario; the Elm River; the Lake Copper Company, which is 
exploring the old Belt property; and the Copper Crown, which is exploring the old 
Norwich. 

Calumet and Hecla.—A record production characterized the operations of the Calu- 
met and Hecla Company, which probably will reach an output of over 100,000,000 
pounds during the current year. The remodeling of the stamp mill is approaching 
completion. The company is now mining regularly in its Osceola branch and is also 
developing the Kearsarge amygdaloid. 

(Quincy.—The yield of the Quincy rock stamped declined still further in 1905, hav- 
ing been 16.6 pounds of fine copper per ton, as compared with 18 pounds in 1904, 
19.3 pounds in 1903, and 23.2 pounds in 1901. The quantity stamped in 1905 was 
1,135,162 tons, which produced 18,827,557 pounds of ingot copper, as compared with 
18,343,160 pounds in 1904, a gain of nearly 500,000 pounds. The sales of copper 


ra 
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vielded $2,981,121, an average of 15.83 cents, and interest and real estate added 
$29,286. The mining expenses were $1,715,419, taxes in Michigan $51,406, smelting 
and freight $139,098, and construction $138,733, thus leaving a-net profit of $965,751, 
out of which dividends aggregating $600,000 were paid. 

Tamarack.—The Tamarack Mining Company handled a larger quantity of rock and 
made a larger product of copper in 1905, although the average yield was smaller than 
in 1904. There were stamped 750,120 tons of rock, which yielded 15,824,008 pounds 

_of refined copper, an average of 21.1 pounds per ton, as compared with 23.3 pounds 
in1904. The cost of mining and stamping per ton of rock showed a decline from 
$2.46 in 1904 to $2.39 in 1905, but on account of the lower yield the cost per pound 
of copper was larger, as is shown in the following comparison: 


Comparative cost of copper at Tamarack mine in 1904 and 1905. 


(Cents per pound. ] 


1904 1905 
MING CORR Sos A A Ea es VUE MN QE oa RE RN UN dS 10. 54 11.31 
Constrüetioli, ico ies PX EE RO ERU en op mde x Rame Rs EO cR REA a ENDURO E ee es 1. 08 55 
Smelting, freight, selling, ete...... caesos sa urhe e aeos hr e naR e pers es 1.36 1.51 
TOU] ores cya A eas godes u bas c abu S Nd dad uM cee 12. 98 13. 37 


The copper, having been sold at an average of 15.47 cents per pound, yielded 
$2,145,239.57. The running expenses were $2,029,118.71, leaving a gross profit of 
$419,120.86. The construction expenses were $86,413.62, so that the net profit for the 
year was $332,707.24. Two dividends, aggregating $300,000, were paid. The com- 
pany has begun mining on the Osceola amygdaloid in the levels tributary to No. 1 
shaft, at which the Conglomerate lode was worked out some years ago. The devel- 
opment on the Conglomerate in the territory of No. 2 shaft has been practically com- 
pleted, and sufficient ground is blocked out of a fair quality to keep the hoists at this 
shaft busy for years. The Osceola amygdaloid is being opened up in this territory. 
The North Tamarack, or No. 3 shaft, had reached a depth of 5,139 feet on January 1, 
it being the deepest vertical shaft in the world. The area of good copper ground on 
the Conglomerate is spreading. At the mill one of the seven stamps has been com- 
pounded. Four more stamps will be similarly changed and equipped with recrush- 
ing rolls, and it is expected that the five compound heads will stamp the same 
quantity of rock as the seven simple ones, at a considerably lower cost. 

O*ceola.—O wing to loss of time brought about by a strike, the output of the 
Osceola was considerably less in 1905 than it was in 1904, it having been 20,472,429 
pounds in the latter year and 18,938,965 pounds in 1905. The quantity of rock 
stamped was 1,007,200 tons, and the yield of copper per ton of rock stamped was 18.8 
pounds. "The cost of mining per ton of ore stamped was $1.39 in 1905, as compared 
with $1.32 in 1904, and the cost of stamping was 17 and 18 cents, respectively. The 
total cost per pound of copper was 10.68 cents in 1905, as compared with 9.96 cents 
in 1904. The copper was sold at an average price of 15.54 cents per pound, or 
$2,942,239, and other income carried the receipts up to $2,961,371. The outlays for 
mining and stamping were $1,575,691, for smelting and freight $239,429, and for 
construction $207,505, leaving & profit of $938,746. Dividends aggregating $576,900 
were paid. : 

The Osceola branch continues to show improvement, while the North Kearsarge 
has not been doing so well. The entire mill has been remodeled, and now has 6 
compound stamps and recrushing rolls, the improvements having increased the 
capacity of the mill by 25,000 tons per month. 
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Atlantic. —As8 the result of a change in the method of mining the tonnage of the 
Atlantic mine declined from 390,526 tons in 1904 to 295,220 tons in 1905, and the 
production of the fine.copper fell from 5,321,859 pounds to 4,049,731 pounds. The 
workings in the extreme northern and southern portions of the property have been 
abandoned, the central portion being more productive. The company sold its cop- 
per for $642,305.80, an average of 15.86 cents per pound. The working expenses of 
the mine were $512,025.13, and the smelting, freight, and other expenses footed up 
to $50,321.94, leaving a mining profit of $79,958.73. There was expended for con- 
struction and exploration the sum of $15,095.92, and there remained a net gain for 
the year of $64,862.81. 

Copper Range Consolidated.—The net income of the Copper Range Consolidated 
Company, which controls the Baltic and Trimountain mines, one-half of the Cham- 
pion mine, and the Copper Range Railroad, was $2,517,686. After paying a dividend 
for 1905 of $1,536,086, after deducting all construction charges of the mines, railroad, 
and smelting works, and after expending $54,534 for the development of the Globe 
property, there was a surplus fund from operations of $647,418. These results were 
obtained at an average price of copper of 15.56 cents, the production of the three 
mines having been 10,568,572 pounds in 1905, as compared with 34,601,913 pounds 
in 1904. 

The Baltic mine stamped in 1905 604,709 tons of rock, which yielded 14,384,684 
pounds of copper, or at the rate of 22.74 pounds per ton. The cost per ton of rock 
was $1.57 and, inclusive of construction, $1.99. The copper sold at an average of 
15.76 cents and yielded gross receipts of $2,266,416, while operating expenses footed 
up to $1,087,842, taxes and interest to $43,856, and construction to $75,552, leaving a 
net profit of $1,059,166. The stamps at the mill have been compounded, and the 
plant now has a capacity of 2,500 tons per day. No. 2 shaft is being developed and 
equipped. 

The Trimountain handled a larger amount of rock, stamping 570,842 tons in 1905, 
as compared with 534,640 tons in 1904. The product was not correspondingly larger, 
being 10,478,462 pounds as compared with 10,211,230, because the grade fell off from 
19.1 pounds per ton in 1904 to 18.36 pounds in 1905. The cost per ton of rock was 
$1.59 in 1905 against $1.89 in 1904. The gross receipts were $1,620,893, the average 
price for copper having been 15.47 cents. The operating expenses were $1,048,701, 
taxes and interest $52,264, and construction $44,225, leaving a net profit of $475,703. 

The Champion mine has shown the most rapid progress, having treated, in 1905, 
604,483 tons of rock, against 442,061 tons in 1904, and 389,082 tons in 1903. The 
production of copper increased from 12,212,954 pounds in 1904 to 15,707,426 pounds 
in 1905, the yield having fellen, however, from 27.63 pounds per ton of rock in 1904 
to 25.98 pounds in 1905. The copper, selling at an average price of 15.56 cents, 
realized $2,444,554. 

The cost per ton of rock fell from $2.12 in 1904 to $1.65 in 1905, exclusive of con- 
struction outlays. The total operating expenses were $1,205,221, taxes and interest 
amounted to $115,364, and construction to $147,177. This left a net profit of $976,792. 

The Globe property immediately to the south of the Champion mine is being 
opened up by the Copper Range Company. A shaft is being sunk, which it is 
expected will reach the lode at a depth of 250 feet before the end of 1906. If it 
proves as rich as anticipated a company owned entirely by the Copper Range 
Consolidated will be organized, which shall be called the John Stanton Mining 
Company. 

Franklin. —The production of the Franklin mine fell off from 4,771,050 pounds in 
1904 to 4,206,085 pounds in 1905, chiefly owing to five weeks’ strike at the mine and 
to the falling off of the old Franklin mine. The Franklin Junior had not during 
the year opened the rich shoot showing in the bottom of No. 1 shaft. The total 
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receipts were $745,204, including $82,281 from copper carried over from the preceding 
year. The expenses were $668,076, leaving a surplus of $77,128. The company is 
exploring for the Kearsarge and Pewabic lodes. 

Isle Royale.— An increased output obtained at a lower cost characterized the opera- 
tions of the Isle Royale mine during 1905. The quantity of rock stamped was 
195,150 tons, as compared with 154,830 tons in 1904, the product of fine copper being 
2,973,761 pounds and 2,442,905 pounds, respectively. The costs compare as follows: 


Cost of production of copper at mine Isle Royale in 1904 and 1905. 


[Cents per pound.] 


——M  —— —— — — —— — eoa aree 


1904 1905 
Cost at rdliG ues N E E E E SE E 9. 62 9.19 
Cost for construction 2s os d etree ta des 20 34 
Cost for smelting, freight, ete... 00... ccc ccc ec ccc cee eee rrr 2. 20 2.05 
12. 02 11.58 
COTO explorations, Etè A E PUER US TEE 1, 28 1.18 
Oe A A En cm a rr tg M Lo m 13. 30 12. 76 


The copper product was sold at $461,686.69, an average of 15.53 cents per pound, 
and interest, etc., carried the total receipts up to $477,399.94. The net profit for the 
year was $97,986.95. The company has continued exploration in section 11 and on 
the Baltic lode. 

Mohawk.—The Mohawk closed its third year of active producing operations on the 
Kearsarge lode with the year 1905 and brought its product up to 9,387,614 pounds, as 
compared with 8,149,515 pounds in 1904 and 6,284,327 pounds in 1903. There were 
stamped 586,305 tons of rock out of 659,291 tons hoisted, the yield being 16.01 pounds 
of copper per ton of rock, against 17.75 pounds in 1904 and 21.79 pounds in 1903. 
The cost of production per ton of rock stamped was $1.384. This is made up of 49.2 
cents for mining, 22.9 cents for timbering, tramming, and labor, 4.6 cents for hoisting 
and pumping, 6.9 cents for power drills, 5.3 cents for supplies and electric light, a 
total underground cost of 88.9 cents. To this must be added 8.6 cents for surface 
expenses less rents, 6.8 cents for rock-house expense, 13.6 cents for transportation, 
and 20.5 cents for stamping. This figures 8.65 cents per pound of copper for mining 
and stamping. To this must be added 1.12 cents per pound for smelting, freight, and 
marketing, and 1.14 cents for construction, which carries the total to 10.91 cents cost 
per pound of copper. In 1904 it was 11.39 cents and in 1903, 11.02 cents. The copper 
was sold at an average of 15.53 cents. The total income was $1,460,586, and the net 
profit for the year was $412,173, out of which a dividend of $200,000 was paid. A 
fourth stamp is to be added to the mill, and the simple stamps are to be com- 
pounded, improvements which are expected to carry the output to about 15,000,000 
pounds per annum. 

Michigan.—The annual report of the Michigan shows a production of copper of 
2,591,796 pounds, which sold for an average of 15.69 cents per pound, or $453,683. 
The expenses amounted to $458,453, including $362,277 at the mine, $30,062 for 
&nelting and freight, and $66,114 for other purposes. 

Jfass.—The Mass Consolidated Mining Company continued development work 
actively during the year and will probably be in shape by September to supply the 
mill with 1,000 tons of rock per day. Accordingly the company has advised the 
Michigan Copper Company that the stamp now leased to that company at 40 cents 
Per ton will be required. During 1905 the Mass has operated one of the stamps, 
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crushing 143,430 tons, which yielded 1,876,320 pounds of mineral. In addition to 
this the mine produced 885,170 pounds of mass copper and obtained 2,007,950 pounds 
of refined copper. This was sold at an average price of 16.433 cents per pound. 

Allouez. —The Allouez Company has been very rapidly opening up the Kearsarge 
lode through two shafts. With one of the Centennial stamps used half time from 
August 1, 1905, to January 1, 1906, there were crushed 41,120 tons, which yielded 
1,167,957 pounds, or 1.42 per cent, thus showing the richness of the ground. The 
copper sold at an average of 16.671 cents. After deducting all expenses, including 

-cost of construction and equipment, the profit was $19,143. The company has now 
the use of one stamp and has considerably increased its product. 

Adventure.—The Adventure, which is working chiefly on the Knowlton lode, pro- 
duced 1,606,208 pounds of copper which was sold at an average of 15.72 cents per 
pound, yielding $252,572. The cost of mining, smelting, and construction amounted 
to $341,223, thus showing a loss of $88,651. During the year $50,000 was paid in as 
an installment on the stock. 

Centennial. —The Centennial Mining Company is actively engaged in developing 
on its property the copper shoot of the Kearsarge lode, which has been so productive 
in the Wolverine and South Kearsarge mines. During the year 1905 the company 
had the use of one stamp head half the time, but will have one stamp full time after 
January 1, 1906. By closer selection of the stamp rock the product was increased 
during 1905, the yield from crushing 84,890 tons having been 1,446,584 pounds, as 
compared with 641,294 pounds in 1904. The copper was sold at an average of 15.91 
cents. The receipts, which footed up to $680,062, included $353,892 from assess- 
ments, while the payments aggregated $348,281, including $257,622 for mining 
expenses, $42,762 for smelting and marketing, and $47,897 for construction and 
equipment. 

Wolverine.—The annual report of the Wolverine Copper Company covers the year 
ending June 30, 1905. During that period the company sold 9,729,971 pounds of 
copper at 13.83 cents average, or for $1,345,402. Interest carried thetotal receipts to 
$1,351,880. The working expenses at the mine were $496,062, and the cost for freight 
and smelting were $109,373, leaving a mining profit of $746,445. Construction 
called for only $5,111. Tue dividends declared amounted to $540,000. 

Victoria.—The Victoria Mining Company will be added to the ranks of Lake 
Superior producers in 1906. Development work has reached the point where five 
years' supply of rock is blocked out, a compressor plant has been installed, and the 
stamping mills nearing completion. 


MONTANA. 


A year of full work at all of the mines and the entry of the North Butte mine into 
the ranks of large producers brought out a very large output of copper in the Butte 
district. It is sure to show a further material increase, because a number of mines 
which were tied up by litigation are now free to proceed, because very important dis- 
coveries of higher grade ores have been made in the lower levels of the Anaconda 
and Parrot mines, and because great activity has been aroused in the development 
of properties long dormant or hardly explored. 

The long continued harassing litigation in the Butte copper camp was ended 
through the intervention of Messrs. Thomas F. Cole, of Duluth, and John D. Ryan, 
president of the Amalgamated Copper Company, there being transferred to the Butte 
Coalition Mining Company all the property of the United Copper Company, includ- 
ing the mines and the smelter of the Montana Ore Purchasing Company, the Minnie 
Healey, Corra, Rock Island, Nipper, Belmont, Johnstown, Hypocka, and Guardian 
mines. It does not include the La France Copper Company, consisting of the Lex- 
ington mines, or the Basin concentrator. The operations of the new company in 
Montana will be conducted by the Red Metal Mining Company. 
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In recent years the absence of detailed company reports has made it difficult to 
judge of the capacity of the Butte district to produce copper cheaply. Particular 
interest attaches, therefore, to the report of the Anaconda Mining Company for 1905, 
the firet published for a nutnber of years. The mines of the company produced 
1,543,316 short tons of ore, of which 61,149 dry tons of smelting ore remained on 
hand at the reduction works. The mining expenses, including development and 
depreciation, aggregated $5,403,585, or $3.50 per ton; transportation to the reduction 
_works $226,515, or 14.7 cents per ton; reduction expenses at Anaconda, including 
depreciation of $4,046,822, or, approximately, not counting other materials smelted, 
$2.62 per ton, and $1,729,175, or $1.11 per ton for freight, marketing, and refining. 
The yield of the material treated, including 1,470,694 tons of ore and 155,612 tons of 
slimes, flue dust, and slags, amounted to 95,443,730 pounds of copper, or 59.9 pounds 
to the net ton, or practically 3 per cent of copper, 3,116,881 ounces of silver, and 
19,165 ounces of gold. The total outlays were $11,810,054, or equal to 12.37 cents 
per pound of copper, against which must be credited, however, the amount obtained 
for the precious metals. This would figure about 2.42 cents per pound of copper, 
leaving the cost at close to 10 cents per pound. 

Developments not important to the Anaconda alone, but to the entire Butte dis- 
trict, have been made at the 2,200 and 2,400 levels in the Anaconda and also in the 
Parrot mine. In the whole camp low-grade pyrites have been encountered at 
depths varying from 1,000 to 1,500 feet. This material, between the 1,200 and 2,200 
foot levels of the Anaconda, barely carried 2 per cent of copper. No official reports 
relative to the grade opened in the Anaconda have been made, but it is reported 
that they carry 6 per cent of copper. 

Besides treating Anaconda ores, the Washoe reduction works handle large quan- 
tities of ores from other mines on contract, the total quantity treated being 2,650,868 
tons of ore and cuprous material. The works are capable of handling 4,700 tons of 
material. Originally there were seven blast furnaces, 18 feet long, 16 feet apart. Two 
each were coupled together, making them 52 feet long; this system increased the 
capacity of each couple by about 800 tons per day. It is proposed further to enlarge 
the plant. The old reverberatory furnaces have been replaced by large ones, the 
works now having two furnaces 102 feet long, four 112 feet long, and one 115 feet 
long, all equipped with boilers, which furnish, from the waste heat, all the steam to 
operate the smelter boiler house. With an enlarged capacity and a higher grade of 
ore the output should show a very material increase. The Boston and Montana 
Company, also controlled by the Amalgamated Copper Company, produced in 1905 
101,482,156 pounds of copper. The two plants, the Washoe and the Great Falls 
works, now have a capacity of 12,000 tons of ore per day. 

The production of the United Copper Company was somewhat less in 1905 than it 
was in 1904, and the same holds true of the Butte reduction works. A small quan- 
tity of copper was produced at the smelting works of the Pittsburg and Montana 
Company, which, however, have since been shut down. The mines of the company 
continue to ship ore. y 

The first annual report of the North Butte Mining Company gives full data with 
reference to this property, which has so suddenly leaped into prominence. The 
company was organized in April, 1905, to purchase the Speculator properties, con- 
"sting of the Speculator, Edith May, Jesse, Copper Dream, and Miners' Union 
mine& Subsequently there were acquired the Berlin, Gustavus, Margaretha, Leap, 
Eva, Hancock, Ground Hog, and Adirondack claims. The company has enlarged 
and retimbered the Speculator shaft, has pushed work in the Edith May and Jessie 
mines, has opened up ore bodies in the Miners’ Union and Hancock claims, and is 
installing at the Speculator shaft a modern hoisting engine to operate to a depth of 
3,500 feet, and a compressor plant capable of furnishing 3,500 cubic feet per minute. 
This new equipment will enable the company to increase the quantity of ore hoisted 
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from 900 to 1,500 tons per day. The company has been shipping under contract to 
the Washoe Copper Company’s smelter, and during the year delivered ore carrying 
30,954,788 pounds of metal. Settlements for the copper were made on an average 
price of 16.47 cents. The gross value of all the ores produced for the year, including 
$679, 255.30 gold and silver, was $5,005,788.39. The total operating cost, including 
new machinery, improvements, mining expenses, smelter charges, freight, etc., was 
.$2,285,117.61, leaving the net value of the metals $2,720,670.78. The company dis- 
tributed in dividends $1,000,000. 


ARIZONA. 


The rapid strides in the development of the copper production which Arizona 
made in 1904 continued in 1905, the increase being slightly larger. It was particu- 
larlv in the Bisbee, Globe, and Jerome districts that the growth was most striking, 
the Clifton district showing only a slight change, owing to floods. The quantity 
of Arizona ores smelted by the American Smelting and Refining Company was large. 

Bisbee district. —In the Bisbee district the Copper Queen produced 38,500 tons, 
exclusive of what was put into stock, but including 5,500,000 pounds of Copper 
Queen copper in the form of sulphide ore shipped to Globe. The output of the 
smelting works at Douglas was 40,488 tons, the plant handling considerable custom 
ore and treating also Mexican concentrates. An increase in the size of the plant of 
about 50 per cent has been planned and is nearly completed. Doctor Douglas states, 
however, that the increase is intended more as a safeguard against temporary inter- 
ruption than as a means of increasing the capacity of the works to a proportionate 
extent. 

The product of the Calumet and Arizona Mining Company amounted to 31,772,896 
pounds, the product in gold and silver being $178,843.58, an average of $11.26 per 
ton of refined copper. The copper produced from October 1, 1904, to September 30, 
1905, sold at an average of 14.932 cents per pound, this being all that was ready for 
delivery at the electrolytic works to December 31, 1905. On October 15, No. 3 fur- 
nace was started on ores furnished by the Lake Superior and Pittsburg and the Pitts- 
burg and Duluth Mining companies. The fourth furnace, to be held in reserve, was 
completed on December 23. 

There were smelted during the year 202,952 tons of ore, from which there was 
recovered 7.91 per cent of copper. During the year development work amounted to 
21,737 feet, of which 18,775 feet was drifting. At the Oliver shaft a four-cylinder, 
double-reel, flat-rope hoisting engine is being installed which is designed to serve to 
a depth of 2,500 feet. Electric pumping and hauling machinery is being installed. 
The company paid in 1905 $1,700,000 in dividends, and its financial statement showed 
an excess of assets over liabilities of $2,438, 260.96. | 

The Lake Superior and Pittsburg Mining Company produced during the last two 
and one-half months of the year 1905 1,721,295 pounds of copper from 11,467 tons 
of ore, a.yield of 7.90 per cent. The product of gold and silver was $5,418.23, an 
average of $6.30 per ton of refined copper. The company is sinking the Cole shaft 
to a depth of 1,500 feet. The surface plant is not yet in a satisfactory condition. 
The financial statement shows an excess of assets over liabilities of $201,936.42. 

The Pittsburg and Duluth Mining Company began shipping ore to the smelter in 
October, and obtained from 7,069 tons 390,179 pounds of copper and $5,589.07 of sil- 
ver and gold. "The ore is low in grade, 3.232 per cent, but it is used as a flux for the 
Lake Superior and Pittsburg ores and a premium is paid on it. From diamond drill 
exploration it is known that the mine carries ores higher in grade. 

The Calumet and Pittsburg Mining Company and the Junction Mining Company 
are still in the exploring and development stage. 

Large ore bodies have been developed abre the year by the Shattuck Arizona 


Mining Company. 
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Globe dixtrict.—In the Globe district the principal producer, the Old Dominion 
Company, showed a marked increase in output, from 15,368,147 pounds in 1904 to 
28,919,217 pounds in 1905. The company, however, did not secure in the latter year 
the full benefit of its enlarged plant, which gives it a capacity of 3,000,000 pounds of 
copper per month. That capacity is being enlarged by increasing the concentrating 
mill and adding a fourth blast furnace and one or more reverberatory furnaces. 
These betterments are expected to bring the output up to close to 4,000,000 pounds 
per month. 

The Arizona Commercial Company, also in the Globe district, is developing chiefly 
two groups of mines, the Copper Hill and the Black Hawk, and is shipping to the 
Old Dominion smelter a moderate tonnage of ore, the output being limited by the 
transportation facilities. Since these are to be improved the company will become 
a larger producer. 

Clifton district. —The Arizona Copper Company in common with all the producers 
of the Clifton district suffered by numerous floods, which also delayed the improve- 
ments and extensions at the concentrators. The new concentrating plant at Morenci, 
with a daily capacity of 700 tons, is expected to go into commission in May, thus 
materially adding tothe output. Important developments of high-grade concentrat- 
ingore have been made in the Coronado mine, and a low-grade ore body, 110 feet in 
width, has been developed in the Humboldt mine. The financial results for the fiscal 
year ending September 30, 1905, showed sales of copper £816,728, railroad earnings 
£142,548, and interest and fees £1,273, or total receipts of £960,549. The mining 
costa aggregated £276,327, smelting £215,847, general expenses £14,431, and railroad 
expenses £69,969. This madethe earnings £383,975, but of this £22,877 was paid out 
forinterest and income tax, £500,000 was placed to reserve, and £24,531 was paid in 
dividends. : 

The operations during the half year ending September 30, 1905, showed that 
302,003 tons of first class and concentrating ores were treated, the average yield of all 
the ores being 2.38 per cent. The smelting works handled 57,694 tons of ore and 
concentrates and 1,209,082 pounds of copper obtained from the leaching plant, the 
product being 14,351,477 pounds of copper for the period of six months. 

The Detroit Mining Company, owned by Phelps, Dodge & Co., is doubling the 
capacity of the existing concentrator, an improvement which will be completed 
before the close of the year 1906. The mine produced in 1905 14,545,497 pounds of 
copper, as compared with 16,456,000 pounds in 1904. 

The Shannon Copper Company, the third producer in the Clifton district, has 
been showing some progress, but has been forced to handle ore lower in grade. This 
is reflected in the annual report for the fiscal year ending August 31, 1905, which 
shows that the average contents was 4.08 per cent, or 0.39 per cent less than the pre- 
vious year. The product of the mine, 188,856 tons, consisted of 53,353 tons of smelt- 
ing ore, carrying 5.15 per cent of copper, and 135,503 tons of concentrating ore, 
averaging 3.66 per cent. The cost of mining was $2.138 per ton. The concentrating 
plant ran only two-thirds of the time owing to floods. The furnace plant put through 
123,724 tons, including 52,926 of Shannon ore, 29,735 tons of concentrates, 3,831 tons 
of fine ore, and 3,519 tons of custom ore. The product was 11,414,271 pounds of 
fine copper, as compared with 10,788,891 pounds for the previous year. In addition, 
592 ounces of gold and 17,127 ounces of silver were sold. The gross receipts from sales 
were $1,631,317, while operating expenses were $1,120,248, selling and miscellaneous 
expenses were $241,772, and outlays for construction and development amounted to 
$52,321. The company has completed a converting plant. 

The New England and Clifton Copper Company has begun active mining opera- 
tions, having made a contract with the Shannon Company to treat its ore. 

Jerome district. —In the Jerome district the United Verde smelter was in operation 
continuously and the property yielded a larger output. Improvements are under 
way which will lead to some increase. The production of the Equator Company was 
Dot large. 

M R 1905——23 


854 MINERAL RESOURCES. 


The Arizona Smelting Company is contemplating a custom smelting plant at 
Humboldt, which is expected to stimulate production in Yavapai County. 

The Silver Belt, formerly known as the Old Boot mine, has been shipping steadily 
to the Copper Queen works at Douglas, and the Helvetia has resumed mining and 
smelting and is expected to enlarge its operations. 


UTAH. 


Utah is on the eve of very important additions to output, chiefly owing to the 
erection of anumber of large mills to treat the low-grade ores of the Bingham district 
and to the building of a very large copper-smelting plant at Garfield by the American 
Smelting and Refining Company. During the year 1905 the three largest producers— 
the Utah Consolidated, the United States, and the Bingham—showed subetantial 
gains, and the copper produced from Utah ores, obtained by the existing smelting 
works of the American Smelting and Refining Company, was also considerably 
larger. | 

The operations of the Utah Consolidated Company were on a larger scale in 1905, 
the company having treated 286,200 tons of ore, yielding 17,264,474 pounds of copper, 
374,685 ounces of silver, and 28,290 ounces of gold. In 1904 the product was 13,553,483 
pounds of copper. The sales amounted to $3,361,080 and the expenses to $1,473,095, 
leaving a profit of $1,887,385, as compared with $1,164,348 in 1904. The development 
of the mine has increased the reserves and the reverberatory furnaces at the smelting 
works have been rebuilt, with a resultant decrease in the cost of operation. The 
problem of treating the smelter gases has been dealt with, an experimental plant 
handling one-twentieth of the gases being in operation. 

The Utah Copper Company is carrying out very extensive plans for the develop 
ment of its mines and the treatment of its ores. The first unit of a concentrating 
plant with a capacity of 3,000 tons per day is under construction on the shore of the 
Great Salt Lake. The ore as developed shows by extensive sampling and mill tests 
an average of 1.98 per cent of copper, 0.016 ounce of silver, and 0.15 ounce of gold. 
It is expected that the cost of copper will be 8 cents per pound. During the year 
ending June 30 the mine and the older 500-ton mill yielded a profit of $198,738, and 
$56,250 being deducted for interest and taxes, showed a surplus of $142,488. 

An interesting estimate of the cost of handling the low-grade porphyry ores of the 
Bingham district is attributed to Mr. Samuel Newhouse, president of the Boston 
Consolidated Company, on the basis of a concentrating plant handling 2,500 tons per 
day: Mining with steam shovels, 40 cents perton; inilling, 35 cents; smelting, 20 
cents; freight and refining, 42 cents; selling and general expenses, 16 cents; total, 
$1.78. With a copper content of 1.4 per cent in the crude ore and a recovery of 15 
per cent in concentrating, and assuming copper at 12 cents, the copper yield would 
be $2.52. To this would be added 20 cents per ton for silver and gold, and a vield 
of $2.72 would be reached, which would leave a profit of 94 cents per ton of crude 
ore. The cost of the plant would be $1,125,000, on which interest at 6 per cent and 
depreciation at 10 per cent would figure 24 cents per ton of crude ore. 

Very extensive plans are being worked out by the Boston Consolidated Copper 
Company to utilize the porphyry ores, of which a very large body is exposed on the 
property. These ores, which are to be mined in open pits by steam shovels, carry 
about 2 per cent of copper. It is proposed to build a concentrating mill at Garfield 
capable of handling 3,000 tons of rock per day. The Boston company also owns a 
deposit of sulphides in which some important bodies of high-grade ore have been 
opened up lately. For some years the company has been shipping small quantities 
of sulphides to the Bingham smelter, the production during the fiscal year ending 
September 30, 1905, having been 43,717 tons, for which the company received 

299,193, and from which a net profit of $172,158 was secured. A contract has been 
made with the American Smelting and Refining Company for the delivery of 750 
tons of ore per day to the smelting works now building at Garfield. 
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The Yampa smelting plant of the Tintic Mining Company has been rebuilt, and 
now consists of two blast furnaces and a reverberatory. 

The Nevada-Utah Company, which operates the Last Chance, in Bingham Canyon, 
and properties at Pioche, Nev., is to start a mill on the Last Chance ores in 1906. 

The Cactus mine, in Beaver County, is owned by the Newhouse Mines and Smelters 
Corporation. The large new mill went into operationin March and handled 135,000 
tons of ore, from which 311 cars of concentrates were produced, the product being 
emelted by the American Smelting and Refining Company. 


CALIFORNIA. ; o 


The Mammoth Copper Mining Company, now controlled by the United States 
Smelting, Refining and Mining Company, has built a new smelting plant at Kennett, 
Shasta County, with three water-jacket furnaces, which were started toward the close 
ofthe year. The matte is shipped for further treatment to the Utah works of the 
company. It is probable that two additional furnaces and mechanical roasting fur- 
naces will be added to the plant during 1906. 

Smelting at the Keswick worksof the Mountain Copper Company was discontinued 
in May, and some of the machinery was removed to the new smelting works at Bulls 
Head Point, Suisun Bay, near San Francisco, where operations began toward the end 
ofthe year. The result has been that production was much less than in recent years. 
The protits for 1905 were $790,840, as compared with $1,004,470 for 1904. The com- 
pany has built an acid and a fertilizer plant. 

The Balaklala Copper Company, which controls another Shasta County property, 
has been taken in hand by strong parties, who are to build a smelting plant to treat 
1,000 tons perday. The matte produced will probably be shipped to San Francisco 
for further working. 

A very large copper smelting plant to handle customs ore is to be built by the 
American Smelting and Refining Company at Point San Bruno, Cal. 


NEVADA. 


Very important developments are being made in the Ely district, where strong 
interests have combined the New York and Nevada and the White Pine companies 
under the title of the Nevada Consolidated Copper Company to work the copper- 
bearing porphyry. A large concentrating plant is to be built. A second property 
is the Giroux Consolidated Mines Company, which is building smelting works, and 
a third group is the Cumberland Ely Mining Company. 


ALASKA. 


In Alaska two plants, the Alaska Smelting and Refining Company, of Hadley, 
and the Alaska Copper Company, of Coppermount, started smelting operations toward 
the close of the year. Hitherto the Alaska copper ores have gone to distant smelters. 
With local plants production will probably increase materially. 


THE SOUTH. 


The Tennessee Copper Company produced in 1905 7,977,982 pounds of copper, the 
enlarged smelting plant having been practically completed toward the close of the 
year. The company is now in a position to handle 500,000 tons of ore per annum, 
equivalent to a production of 18,000,000 pounds of pig copper, which it is expected 
will cost about 7.5 cents per pound free on board New York. During the year 1905 
the cost of producing and marketing was 9.28 cents per pound. The profit for the year 
was $452,106, after charging $62,042 for depreciation. Out of surplus and profits, 
$554,103 was expended for new construction, about $500,000 of this amount being 
devoted to the smelting plant. The ore reserves during the year were increased to 
1,000,000 tons. 

In Massachusetts the New England Mining Company has started a smelter at 
Greenfield, 
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THE COPPER PRODUCTION OF THE WORLD. 


The following summary of the production of copper in the world is based upon 
the statistics gathered by Messrs. Merton & Co., of London, modified where official 
returns are available: 


The copper production of the world, 1903-1905. 


[Long tons.] 
n ux 
Country. 1903. 1904. ^ Country. 1903. 1904. 1905. 
EUROPE. SOUTH AMERICA. 
Great Britain ...... 536 495 Ro circha 30,930 | 30,110 | 29,165 
Spain and Portugal: Bolivia 

Rio Tinto ...... 35, 810 33, 480 Corocoro....... «2,000 | 242,000 a 2. 000 

TRARNE Leonie | 6, 320 5,620 POM PETS TR TT IT 9, 496 9,504 8, 625 

Mason and Argentina ......... 135 155 155 

BRITY PP 2, 430 2, 950 
TOUR] A * , , 

Sevilla ......... | L105| 1,990 dá AI ONLINE 

Tinto and 1, 430 AFRICA. 

Santa Rosa... 3, 655 SE AAA AA eem a si pii eae ck 

Other mines ... 2,645 | Capeof Good Hope: 

Germany: CapeCompany.| 4,630 5, 475 5, 025 

Mansfeld....... 18, 975 : 18, 735 Namaqua Com- 

Other German . 2, 230 | 2,310 SEAS A 600 2, 300 2. 800 
AUSIA AA 1,055 1,275 - 
Hungary........... 330 175 Total ........ 5, 230 7,775 ka 7, = 
ri IA 455 | 390 ASIA 
Norway ...........- 56,915 | — 5,415 ee icona: 31,360 | 31,850 | 35,910 
ee 3,100 | 3,335 
BONA ooo td 10,320 | 10,700 BONER AAD A, 

TOIROV caes udo ox 1, 400 950 New South Wales.. 8,135 6, 785 
PE EE I| South Australia ... 7, 200 6,875 | 

Wate ado dus ,056 | ,8I 

~ uad AA Tasmania ......... 8,547 | — 8,583 

NORTH AMERICA. | Queensland ....... 4,916 4, 370 

United States ...... 311,627 | 362,739 Total | 98.798 26. 613 
CADMUC c ecrit: 19,321 | 19,183 o RETIA UN 

Newfoundland .... 2, 710 | 8,921 Grand total..| 586,143 | 649,300 

Mexico: 

BOIS ocio ow eps 10, 480 10, 945 10,185 

Other Mexican.| 440,000 | «50,000 | a 60,000 
E: PARA A 490 1, 000 $ 

TOWAR AAA 384,138 | 447,478 502, 822 | 


a Estimated. 


Copper production of the world, 1899-1905. 


[Long tons.] 
Year World's North Other Year World’s North Other 
: production. America. | countries. : production. America. | countries. 
i. c NN MS 463, 693 282, 636 181, 057 ei... PA 586, 143 384, 138 202, 005 
JU cra 486, 999 303, 784 183,215 || 1904.......... 649, 300 447, 478 201, 822 
à PT Canes 517, 865 320, 044 197,821 || 1906.......... 701, 252 502, 822 198, 430 


A 548,604 | 355,280 193, 324 
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IMPORTS. 


In former volumes of Mineral Resources tables have been published showing the 
imports from 1867 to 1894, inclusive, of fine copper contained in ores. From 1895 to 
1903 only the gross weight of the ore and of the regulus (matte) was given. 

Since July, 1903, the Bureau of Statistics of the Department of Commerce and 
Labor has collected data relative to the copper content of ores and mattes imported 
into this country, and thus a serious source of uncertainty has been removed. 

For the calendar years 1904 and 1905 the imports were as follows: 


Imports of copper ore and matte in 1904 and 1905, by countries. 


[Pounds.] 
1904. 1905. 
Imported from— 7 
m Copper , Copper 
Quantity. content. Value. Quantity. content: Value. 
United Kitigdom, MAN A leak a Reis ces E UE EDD 73, 920 47,638 $7,349 
Germany............- eee 6, 720 4,573 A I eera i 
British North America...| 410,148,480 | 15,046, 131 1,453,575 | 394,656, 640 | 15, 403, 429 1, 578, 720 
Mexieo....... ccce ene 156, 652,160 | 20, 803,961 | 2,522,795 | 220,109,120 | 28,890, 239 3, 472, 264 
South America........... 371, 840 91, 509 10, 508 8,202, 880 | 1,503,427 210, 144 
Other countries .......... 33, 664,960 | 3,001,548 320, 167 40, 559, 680 | 4,260, 567 501,761 
Totül AAA cle 600, 844,160 | 38, 947,722 | 4,308,078 33, 602, 240 | 50, 105, 300 9, 765, 238 


The sources of the imports of copper in the form of pigs, bars, old material, etc., 
are shown in the following table for the calendar years 1901, 1902, 1903, 1904, and 
1905: ` 


Imports of copper pigs, bars, ingots, plates, old and other unmanufactured, in the calendar 
years 1901-1905, by countries. 


[Pounds.] 
Country. 1901. 1902. 1903. "o 1904. 1905. 

Qr A  À 1,022,178 843, 523 1, 426, 279 22, 075 1, 549, 138 
Danet i AEE E cates 3,117, 951 1, 245, 354 1, 600, 766 875, 329 2, 945, 441 
United Kingdom ............... 43,838,699 | 27,762,838 | 18,788,558 | 19,172,854 26, 284, 302 
Other Europe.............Luueee |o eee ene 255, 072 240, 689 16, 943 1, 955, 358 
British North America ......... 953, 576 386,361 | 15,923,760 | 17,690,656 23, 636, 848 
COME Em 1,018, 460 801, 016 467, 832 368, 634 433, 440 
Other West Indies.............. 390, 201 190, 972 317,112 373, 734 278, 502 
e AA ita 23,024,376 | 68,565,175 | 89,361,100 | 97,965,593 | 102,646, 343 
A ocean coved caveay * 224,850 2, 643, 913 3, 604, 643 UE BIA P 
All other countries. ........... i 241,115 435, 344 4, 477, 256 5, 858, 535 890, 018 

Totàl oec cue ini 73,826,406 | 103,129,568 | 136,707,995 | 142,344,483 | 160,619, 385 

Valle T $11,812,216 | $13,051,159 | $17,262,148 | $18,374,941 |  $22,103,741 


Of this quantity of copper 4,561,142 pounds, valued at $574,618, is old copper, fit 
only for remanufacture. The remainder is in the form, largely, of converter bars, 
which are handled in our seaboard refineries, which are more and more drawing raw 
material to them from all parts of the world. 
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EXPORTS. 


LJ 


The exports of copper in different forms have been printed in former volumes of | 
Mineral Resources for the period beginning June 30, 1863. Below the figures are 
submitted for the calendar years 1901-1905. 


Copper and copper ore of domestic production exported from the United States, 1901—1905. 


[Pounds.] 

Ore and matte. Pigs, bars, sheets, and old! Value of 
Year. Cig tune En EM RM Soc NEG T Totalvalue. 

Quantity. Value. Quantity. Value. product. 
WOT eive ERES EE 24, 602, 592 ! $2, 536, 549 194,249, 828 $31, 692, 563 | $1,842,336 | $36,071, 448 
E A EE UA TEE 40,398,400 | 1,326,131 ¡ 354, 668, 849 | 43, 392, 800 | 2,092,798 | 46,811,729 
1908 cce ica aes 27,531, 840 855,367 | 310,729,524 | 41,170,059 | 2,339,729 | 44,365,155 
1904 ecc 42,396,480 | 1,202,537 | 554,550,030 | 71.4*8.116 | 3,328,818 | 76,019, 471 
p m —  — 84,421,320 | 1,531,429 | 534,907,619 | 80,693,232 | 4,184,070 | 86,408, 731 


The destination of the exports of copper for.a series of years is shown by the fol- 
lowing table, the data having been furnished by the Bureau of Statistics: 


Exports of copper bars and ingots for the years 1900-1905, and countries to which 


exported. 

[Pounds.] 
A OS 

Country. 1900. 1901. | 1902. | 1903. | 1904. 1905. 

a UE A PUN | A 242934 | 
United Kingdom ....... 63,522,445 | 36,819,100 , 88,972,029 | 47,140,717 | 112, 224, 871 60, 945, 794 
Belgium ................ 12, 554, 191 4,561, 405 | 8, 431, 560 4, 207, 720 9, 365, 791 4, 997, 206 
a odia tees 67,725,989 | 34,607,042 | 63,519, 881 53, 745, 221 | 99,888,455 | 74,604, 044 
Germany................ 67,348,848 | 37,487,180 | 56,604,753 | 71,130,077 ' 103,825, 415 | 104,575. 864 
Netherlands ............ 101,398,394 | 61,752,002 | 96,358,472 | 96,927,346 | 147,678,581 | 130,675, 386 
Italy iras don 5, 550, 285 5, 045, 775 9, 108, 904 7,774,016 , 15,297,091 15, 800, 967 
Russia .................. 5, 650, 123 2, 889, 270 juas 539.7 | 10, 411,679 ¡ 22,333,578 18, 418, 982 
Austria..............000- 11,258,115 | 8,616,964 - b16,516, 668 | 29,064,494 | 25,279, 162 
Mexico... vou uer nam 296, 684 217,437 251, 812 165, 283 191, 429 290, 763 
British North America.. 1,616,778 1,232,577 2,811,835 2, 644, 831 | 3, 472, 614 3, 019, 450 
West Indies ............. 1,317 8, 032 UT davis uae teu renis s tad 79, 940, 250 
Chill A A A xiu heute ee E Di 10, 403, 034 16, 359, 751 
Other countries......... 1, 050, 282 1, 018, 044 69, 764 63, 971 804,647 |............ 
Tolo | 337, 973, 751 | 194, 249, 828 | 954, 668, 849 | 310, 729, 524 | 554, 550,030 | 534, 907, 619 


a Other Europe, including Austria and Russia. b Other Europe. 


e 


The figure of greatest interest in the exports for 1905 is that relating to "be ship- 
ments to China, which, however, practically ceased in that year. 
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The following table, prepared by the Bureau of Statistics, shows the ports from 
which copper was exported: 


Domestic exports of ingots, bars, and old copper in 1901-1905, by ports. 


{ Pounds, ] 
District. 1901. 1902. 1903. 1904. 1905. 

Baltimore, Md ................. 54,377,355 | 103, 607, 256 88, 296,071 | 171,386, 493 160, 006, 001 
Beton and Charlestown, Mags. 27,917 426, 069 512, 053 838, 321 383, 811 
Newport News, VA ............. 1, 568, 567 5, 070, 026 1, 969, 177 7,626, 951 6, 002, 955 
SOHO. A sateen: 598, 339 «1, 771, 993 560, 536 |. vae RE 
New York, N.Y oosockecu euet 133, 540,150 | 236,622,515 | 211,879,055 | 360, 644, 287 332, 569, 733 
Philadelphia, Pa ............... 3, 526, 130 5, 804, 743 3, 845, 307 9, 718, 814 2, 486, 003 
New Orleans, La ............... 1, 806 1, 819 3, 014 121, 835 1, 208, 926 
Puget Sound ................... 1,244 2, 681 3, 698 62, 789 28, 352, 769 
Detroit, Mich.......oooomooooo.. 387, 923 812, S28 611, 327 1, 187, 706 1, 032, 541 
Huron, Mich ................... 92, 062 208, 849 261, 820 532, 841 597, 712 
Burlington, Vt...............6- 434,692 |.............. 491,921 700, 561 264, 377 
All other districts .............. 291, 982 1,513, 724 1, 084, 088 1, 168, 896 2, 002, 791 

JD v 194,249, R28 | 354, 668,819 | 310, 729,524 | 554, 550, 030 534, 907, 619 


The data subinitted permit of the following summary, showing the available sup- 
ply of copper for the years 1901 to 1905, both inclusive: 


Supply of copper for the United States, 1901-1905. 


[Pounds.] 
Source. | 1901. | 1902. | 1903. 1904. 1905. 
Production of domestic copper...... 602,072, 519 | 659, 508, 644 | 698, 044, 517 | 812, 537, 267 901, 907, 843 
Inports: 
Fine copper in ore and matte, ` 
entered for consumption ...... 464, 000, 000 ¡ ^40, 000, 000 | @32,000,000 | 38, 947, 772 50, 105, 300 
Bars, ingots, and old copper ....| 73,826,406 | 103, 129,568 | 136,707, 995 | 142, 944, 433 | 160, 619,385 
Total. uscar 139, 898, 925 | 802, 638, 212 | 866, 752,512 | 993, 829, 472 1, 112, 632, 528 
Exports: 
Ingots and bars— 
Domestic .................... 194, 249, 828 , 354,068, 849 | 310, 729, 524 | 554, 549,880 | 534, 907, 619 
Foreign ia 12, 888,083 | 11,629, 877 2, 093, 103 1, 088,672 1, 718, 584 
Fine copper content of matte ...| 215, 000, 000 | 411,000,000 | 47,500,000 | 412,000,000 | 416, 000, 000 
POW nece te rece sa 222, 137, 911 | 377, 298, 726 | 320, 322, 627 | 567,638,552 | 552,626, 208 
Available supply ................ 517, 761,014 | 425, 839, 486 | 546, 429, 885 | 426,190, 920 | 560,006, 325 
a E«stimatex. bDeducting estimated content of foreign matte exported. 
STOCKS. 


Partial returns have been received relative to the stocks carried by producers, by 
fret hands. The blanks call for the stock at works, in transit, or in agents’ hands, 
exclusive of material in course of conversion at the works, but inclusive of converter 
ters, matte, etc., which must be shipped for further treatment. The stocks do not 
include those carried by merchants for their own account, nor those carried by con- 
fumers at their factories. According to these returns copper companies, which dur- 
ing 1905 produced 447,480,819 pounds of copper, reduced their stocks on hand from 
95,062,862 pounds om January 1, 1905, to 73,941,814 pounds on January 1, 1906. 
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CONSUMPTION. 


The data submitted, subject as they are in a number of respects to the limitations 
which the estimates impose, still justify some conclusions as to the consumption of 
copper in the United States, the estimate for the years 1901, 1902, 1903, 1904, and 
1905 being as follows: 


Estimated consumption of copper in the United States in 1901-1905. 


[Pounds.] 


Available supply ..................... 617,761,014 | 425,339, 486 | 546, 429, 885 | 426,190, 920 | 560, 006, 325 
Deduct increase in producers' stocks.| 135,000,000 |............. 20,000,000 |....oooooooootoocoooo.oo. 
Add decrease in producers' stocks ...|...... RT 126, 348,645 |............. 56, 000, 000 | 21,000, 009 


Estimated consumption........ 382, 761,014 | 551, 688,131 | 526, 429,885 | 482, 190, 920 | 581, 006 25 


This is based on the assumption that, for the year 1905, for instance, the producere 
of half the copper made in the United States in that year, who did not report their 
stocks, did not materially reduce them. The probabilities are, of course, that in 
heir case a similar falling off took place and that probably in reality the consump- 
tion of copper in the United States was close to 600,000,000 pounds in 1906. 


PRICES. 


The following table shows the highest and lowest prices, monthly, during the last 
five years: 


Highest and lowest prices of Lake Superior ingot copper, by months, 1901-1905. 


[Cents per pound.] 


January | February March | April May June 

Year. $ R E * $ E E * | E = L * 

ÉS 3 | S |< $5 2 | = S| 2 | : 

© z E E C: z 20 z E) z ‘se | 2 

E AA O A 
a — p ——— | ————— | —————— | m| ———— ——— —À > ea x Ue a 
pom "—— ——m— 17 164 17? 16i 17 16i 17 17 17 16; 17 | 16; 
bii E — — 13 103 131 12 121 12] 121 12 12 | 12 1234 131 
1908... uo rie ER RE Ew Eu. 124 12 133 12i 14i 134 15 143 Hi 14d] 144 Mi 
il A o oe. 123 121 124 121 13 124 13i 13 134, 12; 134 12 
1905 adri ive see 154 15 | 1514 15} 151 15} 154 15| 15 | Hi 15; Mi 
July | August. | September. October. | November., December. 

Year. £ilzitlz li szi£lzi|stii 

= Y a 5 a Y £ = a v = |? 

so [|] [2 [>| 232] [2 ¿2 os 

zd ap AAA SA 
A eem WT MIA EAS NEN ge s 
AA E 17 le 16] 164 163] 164 163! loj; 163| 161 16 1% 
100 Pe acces eee RF 12; 1021 n, om| nk m rd r| iu 02 H 
| RERUMS 144 13] 13 13) 13 1j 1| mi nj| m, rm 
1904 -————— ius E 12; 12i 121 13i 13 12 14 12; 15} 5 155 Hi 
UD or —M— eee ay 154 15 16} 151 151, 16 164, 16 174 164 19 18 
IA SAO. PESO MEP O TA. EN O EOD SNR A it a 
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From the annual reports of some of the Lake Superior companies it is possible, by 
scomparison of the total quantity of copper sold by these companies with the total 
anount received from such sales, to obtain a close estimate of the average selling 
price of Lake copper. The following table gives the results for 1902, 1903, 1904, and 
195: 

Arerage selling prices of Lake copper in 1902, 1908, 1904, and 1905. 


| 1902. 1903. 1901. 1905. 

Aver- Aver- Aver- Aver- 

Sne | Quantity | pres Quandiy | pres | Quantity | price | Quantity | pelos 

per | per | per per 

pound pound | pound. pound 

Pounds. Cents. Pounds. | Cents. Pounds. | Cents. Pounds. Cents. 
Tamarack ........... 15,961,528 ' 11.87 15,286,098 | 13.02 | 14,961,885 | 13.24 | 15,824,008 | — 15.47 
Owwola Lo 13,416,396 | 11.78 16,059,636 13.00 ! 20,472,429 | 13.19 | 18,938,965 | — 15.54 
Atlantic ........ s... 4,949,266 |. 11.88 | 5,505,578 | 13.12 ^ 5,321,259 | 13.34 | 4,049,731 | 15.86 
Ide Royale ......... 3, 569, 748 | 11.91 | 3,134,601 | 13.12 | 2,442,905 | 13.19 | 2,973,761 15.58 
AAA 6,285,819 ! 11.87 10,580,997 | 13.43 | 12,177,729 | 12.99 | 14,394,681 15.62 
Champion ........ moet Eu | 10,561,147 | 13.37 | 12,212,954 | 13.03 | 15,707,426 — 15.56 
Trimountain ........ E I ustedes 9,237,051 | 13.43 | 10,211,230 | 13.67 | 10,478,462: — 15.47 
Vito s sida da date tenia nana TURN 1,039,944 | 13.49 612,025 | 13.66 |..........-. cece ween 
QUINCY. ooo. AN 18,496,288 | 13.24 18,343,100 | 13.48 18,827,557 15.83 
A E ENEE S 4,719,988. AS 90 a a TS saeta 
Mohawk ............ P RS Kem vM MS Aq ex e 9,387,614 15.53 
Michigan ........... | JoX m INDORE AAN DERNIERE ION 2,891,796 ^ 15.69 
LIT NEUE. PAN NU HANK Meo IA PEE 2,007,950 | 16.43 
Allouez ............. a NUN NODE SR E EP IEEE 1,167,957 16.67 
Adventure .......... ERE ART AMEN TOUR cadena duced NEIN 1,606,208 | 15.72 
jn TN MEE uS ROREM. Um: 1, 446, 584 15. 91 
General — AN | 11. 86 | o 13:96. ia oce vats A “Sree ene css 15. 63 


The following table shows the fluctuations in prices in the English market: 


Average value of copper in England, 1901-1905. 


[Per long ton.] 


Year. Le os 

ge ee ee ALIO SR 
£ 3. d. | £ s. d 
uic c HM A 66 19 &| 73 8 8 
Ml rn 52 11 6)! 56 12 7 
ia: 68 32 | 62 14 7 
A A 59 0 6& 62 12 1) 
no 69 12 04 | 74 5 10 


P CREE 


ae A 
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THE COPPER MARKET IN 190s. 


During the-first six months of the year the market hovered near the level of 15 
cents per pound for Lake copper, consumers during that time acting very conserva- 
tively. It was not until July that buyers began to realize, through the scarcity of 
spot copper, that the large production was being absorbed and that stocks were low. 
April and May brought repeated rumors that copper sold for shipment to China was 
being resold, but these reports proved unfounded. In July very heavy sales for for- 
ward delivery were made, contracts in some cases extending to May, 1906. With an 
unsatisfied demand pressing the market, the price rose as high as 16.50 cents for spot 
Lake copper in August, but further rumors of resales and a less animated market 
caused an easing in September to 16 cents, followed quickly, however, by a resump- 
tion of the upward movement. Heavy buying again set in during the latter part of 
November, carrying the market up to 174 cents. Another spurt followed in the 
early part of December, the price rising as high as 19 cents in that month. 


LEAD. 


By CHARLES KIRCHHOFF. 


INTRODUCTION. 


The year 1905 was characterized by a very heavy consumptive demand, bordering 
on famine toward the close of the vear, advancing prices, and a considerably enlarged 
though inadequate domestic production. The lead interests of the country under- 
went further strides in the direction of greater concentration. The American Smelt- 
ers Securities Company was organized, which acquired the hitherto independent 
Pacific coast smelters, and in September the same corporation took over the Federal 
Mining and Smelting Company, controlling large mining properties in the Coeur 
d'Alene district. A long-time contract was also made for the product of the Bunker 
Hill and Sullivan mines in the same district. 

The United States Mining, Smelting and Refining Company has put into operation 
an independent smelting plant at Bingham Junction, Utah, and is building a lead 
refinery at East Chicago. 

The principal outside interests now are a group of larger mines in southeast Mis- 
gouri, with the St. Joseph Lead Company as the largest, and the producers of lead 
in southwest Missouri and Kansas, the greater part of whose output, practically an 
incident to zinc mining, goes to local smelters, conspicuous among whom are the 
Picher, Galena, and Granby companies. There are two independent refining plants, 
the Pennsylvania and the Ballach, the latter handling largely foreign base bullion. 


PRODUCTION. 


The following distribution of the production of lead by States and Territories has 
been arrived at from returns made to this office by the smelting works, in the 
absence of statistics obtained directly from the mines. These returns for a series of 
years aggregate as follows: 


Lead content of ores smelted by the works in the United States, 1894-1905, by States. 


[Short tons.] 
eat a ee a oe ee el NAE 
State or Territory. 1894. 1895. 1896. 1897. 1898. 1899. 
nnn RENE 50,613 | 46,984 | 44,803 | 40,576 | 57,302 70, 308 
Idaho Phen Pasion TREE, 33,308 | 31,638 | 46,662 | 58,627 | 59,142 52,154 
a T 23,190 | 31,305 | 35,578 | 40,537 | 39,299 29, 987 
A ON 9,637 | 9,802 | 11,070 | 12,930 | 10,745 | 10,227 
Sew iol. MUNERE 2,973 3, 040 3, 461 9,123 5,797 4, 856 
ul rp REN 2,254 | 2,583| 1,173 959| 4,714! 3,388 
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Lead content of ores smelted by the works in the United States, 1894-1905, by States—Con. 


State or Territory. 1894. 1896. 1896. 1897. 1898. 1899. 


ATİZONA d iR DUIS UA 1,480 2, 053 1,165 2, 184 2, 224 8,377 
E ooo Esos a pA Se ai RA 478 949 691 383 482 487 
EIA AAA ize oy eee 

1 381 1, 006 1,84 2 
Oregon, Alaska, South Dakota, Texas... | i = s 


Missouri, Kansas, Wisconsin, Illinois, 


Iowa, Virginia, and Kentucky ........ 46,800 | 53,596 | 51,887 | 56,542| 54,469 | 54,444 
Total lead content American ores 
smelted A 170,383 | 182,331 | 197,496 | 222,499 | 235,573 230, 090 
Content Mexican ores ................... pa 21. 000 l 16, 437 15, 403 13, 430 10, 520 10, 293 
Content Canadian ores................... , 5,040 | 10,100 | 19,515 | 17,877 5, 110 
Content miscellaneous or unknown .....|.......... .......... | 2, 118 344 428 772 
State or Territory. 1900. | 1901. 1902. 1903. | 1904. 1906. 
Colotado RE IA 82,187 73, 265 51, 833 45, 554 | 51, 884 56, 638 
AA Ee Pei ntes 85, 444 79, 654 84, 742 99,590 | 108,854 99, 027 
Ulsa 48, 044 49,870 53, 914 51, 129 56, 470 44, 996 
Montana 02 li 5, 791 4, 438 3, 303 8, 635 2, 207 
New Mexico AA A e ou sans 1,124 741 613 1, 363 1,932 
A Wert 1,873 1, 269 2, 237 1,873 2, 206 
A A 4,045 599 1, 493 1, 499 2, 091 
ii AA er dpmebee un 520 881 175 55 163 116 
Wüshington....:1.22 tine re Rr eren | 1.029 | 1,457 538 622 56 
Oregon, Alaska, South Dakota, Texas...) ^" ^ — : 2,184 1, 765 41 101 
Missouri, Kansas, Wisconsin, Illinois, 
Iowa, Virginia, and Kentucky MEESI aas 67,172 79, 445 86, 597 92, 275 104, 058 
Total lead content American ores 
smelted ices cec oes A PA 284,204 | 280,797 | 292,874 | 318,679 812, 728 
Content Mexican ores ...................].......... 11,841 8, 755 56, 890 24, 952 |.........- 
Content Canadian ores ..................].......... 9,615 2, 164 243 Ml 
Content miscellaneous or unknown .....].......... 804 3, 975 2,831 I E D E a s ex 
a Estimated. 


The yield in merchant pig lead of the contents of the ores smelted, after under- 
going the smelting, desilverizing, and refining operations, is estimated at 95 per cent. 

The figure for the lead contents of the ores of the Mississippi Valley and of the 
Southern States is a total of two returns. It represents the pig lead produced by 
smelters in Missouri, Kansas, Wisconsin, and Iowa, usually known as soft lead, from 
nonargentiferous ores, and the lead contents of the oresfrom both districts purchased 
and smelted by works which handle argentiferous ores, and which, therefore, divert 
the metal into the desilverized or hard lead. For the year 1905 this total of 104,058 
short tons embraced 103,116 short tons of pig lead smelted directly by nonargentifer- 
ous smelters and 942 tons of lead contents of Mississippi Valley and southern ores 
smelted by desilverizing plants. | 

In caleulating the yield of lead, the allowance of 95 per cent does not, therefore, 
apply to the total of 312,728 tons in the table, but toa quantity less by 103,116 tons of 
merchant pig lead, or to 209,612. Of this latter quantity, 95 per cent, or 199,131 short 
tons, may be estimated as the merchant lead product of the lead contained in the 
ores mined in the United States during 1905. Adding the 103,116 tons of soft lead 
directly produced in the Mississippi Valley, a total is reached of 302,247 short tons. 
In order to indicate that it is an approximation the rounded figure of 302,000 tons is 
accepted as representing the lead production of the United States from domestic ores 
for the year 1905. s 
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Redistributing this total pro rata among the States and Territories which yielded 
plumbiferous ores in 1905, the following figures are reached as the probable produc- 
tion cf merchant lead assignable to each, compared with 1904: 


Production of merchant lead, by States, 1908, 1904, and 1905. 


[Short tons.) 

State or Territory. 1903. 1904. 1905. 
A D se is ccc Ue eee Sahat 43,276 | 49,290 53, 806 
rio eM UC ETE 94,611 | 103,411 94, 076 
(py qc "——— —— n — € 48,573 | 53,647 |: 42,746 
MO a A ad 3, 138 3, 454 2, 097 
A A A DRO ee ome Ot 2,125 1, 779 2. 096 
NeW [200 OP 582 1, 295 1,170 
ANION CT Hc TNT 1,418 1, 424 1, 986 
UI n ——— —— E 52 155 110 
WINGO ons o AEE A IEE SIEA TI EE E EET 511 591 53 
Alaska, Oregon, South Dakota, et..... cc. cccce eese eee rh 1,677 39 96 
Misisippi Valley and Southern States .............-ceeeece eren 86, 439 92,119 104,011 

ToU Gore 26 avs etad neve nee as doa oM RUIT Prod DUM CR DIU .....| 282,402 | 307,204 | 302,247 


PRODUCTION OF PIG LEAD FROM ALL SOURCES. 


In 1886 there began in the United States the treatment of foreign ores and of 
foreign base bullion, largely drawn from Mexico, which reached very large propor- 
tions in 1897 and subsequent years. A large part of this metal is smelted or refined 
in bond, and is exported, but a certain tonnage is imported for domestic consump- 
tion and some lead is brought in as ““exempt”” lead without paying a duty. This 
has a very considerable influence upon the commercial statistics of the metal. 

The following table shows the total production of refined lead in the United States, 
irrespective of the source from which it was drawn, the production of desilverized 
lead, and of soft lead. A column is also added showing the quantity of lead reported 
by the works as having been obtained from foreign base bullion and foreign ores. 


Production of refined lead in the United States, 1883-1905. 


[Short tons.] 
Year Total pro- | P EUR Soft hte Aas 
duction.a lead.a lead.5 and base 
bullion. 
O T Spei ELE 148, 957 122,157 21,800 ROME 
b c "PT 139, 897 119, 965 19,932 |............ 
jj] TT 129, 412 107, 437 21:975 hiset veces 
ul l|" 135, 629 114,829 20, 800 c 5, 000 
ASP ei LT CENE 160, 700 185, 552 25, 148 c 15, 000 
O EEEN "e TER 180, 555 151, 465 29, 090 28,636 
i 1 cR 182, 967 153, 709 29,258 26,570 
dur PCT A A | 161,754 130, 408 $1, 351 18, 124 
o c TEE 202, 406 171,009 31, 397 23, 852 
pL ETE 213, 262 181,584 31,678 39, 957 
eee RON tee ested ona ele 229, 333 196, 820 32, 513 65,351 
io M NEEDS T Sta ects Sroka a Preah: 219, 090 181, 404 37, 686 59, 7 
p p HR 241,882 | 201,992 39, 890 76,173 
Penn bat o dea 264, 994 221, 457 43, 537 77,738 


b Including a mill quent fiend produced la the Southern § 
ne small quantity of lea uced in the Southern States. 
¢ Estimated. a y P 


, 
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Production of refined lead in the United States, 1888-1905—Continued. 


From for- 
Year Total pro- | Desttver- | sort ond, | elem ores 
bullion. 

A edd aa oes bogota ae eed 291,036 ' 247,483 43, 553 83, 671 
1898 ........ A 310,621 | 267,842 42,779 99, 945 
A E O. 304,392 | 263,826 40, 566 95, 926 
A A AR MERE 377,079 | — 829,658 48,021 106, 855 
POO RR EROR RENTRER 381,688 | 323,790 57, 898 112,422 
T PN NR A A EN 377,061 | — 303,011 74, 050 100, 606 
MM" TEN 378,518 | 295,074 83, 444 88, 324 
A PON RD CHE RUE 404,453 | — 315,284 89, 169 95, 850 


A PERDRE ERES eae PER PESOS | SE 296, 186 103, 116 80, 793 


Hard lead.—Since 1891 special returns from desilverizers have been made on the 
quantity of antimonial or hard lead produced. The quantity was 4,043 tons in 1891, 
5,039 tons in 1892, and 5,013 tons in 1893. In 1896 the production of hard lead was 
7,507 tons, rising to 8,867 tons in 1897, and declining again to 8,473 tons in 1898. It 
amounted to 6,345 tons in 1899, to 9,906 tons in 1900, to 10,656 tons in 1901, to 9,169 
tons in 1902, to 9,579 tons in 1903, to 11,001 tons in 1904, and to 10,995 tons in 1905. 

According to the direct returns of the smelters and refiners the imports of lead 
consisted of 55,444 short tons of base bullion and 25,349 tons of lead in foreign ores, 
equivalent to about 79,500 tons of lead. Deducting this from the total production of 
pig lead in 1905 of 399,302 short tons, we arrive at an estimate of about 320,000 short 
tons as the make of lead in 1905 from ores mined in the United States. The estimate 
of 302,000 tons adopted by this office has been accepted as probably most closely rep- 
resenting the true quantity, allowance being made for ores in transit and in course of 
treatment. 

DOMESTIC PRODUCERS. 

The production of the Mississippi Valley showed a further satisfactory increase 
during 1905. In the lead-zinc region of southwest Missouri and southeast Kansas 
the quantity of lead concentrates obtained in mining for zinc, the mineral of larger 
value, was slightly less than it had been during the year 1904. The local smelting 
plants—the Picher Lead Company, the Galena Smelting and Manufacturing Com- 
pany, and the Granby Mining and Smelting Company—produced in 1905 21,296 short 
tons of pig lead, as against 19,581 tons in 1904, and 17,343 tons in 1903. A somewhat 
larger tonnage of ore than formerly was therefore derived from local smelters. 

The principal increase in the production of soft lead has taken place, however, in 
southeast Missouri, where the largest producer, the St. Joseph Lead Company, con- 
siderably increased its output. The Federal Lead Company, which is controlled by 
the American Smelting and Refining Company, and which owns the Derby and 
Federal mines in the Flat River district and the smelting mines near St. Louis, 
acquired the mines, concentrator, and smelting plant of the Central Lead Company. 
This company when in full operation has produced about 5,500 tons of lead per 
annum. The Desloge, Madison, North American, and National mines were in full 
operation. The Mine la Motte made a product close to that of its former days. 
Throughout the southwest Missouri district there is great activity in prospecting land 
with the diamond drill, and with old properties expanding and new mines falling 
into line the output is likely to show a steady development. 

The year 1905 has been one of great activity in the Cour d'Alene region, which so 
far as output is concerned has been confined almost entirely to the old mines, These 
have developed further large and rich borders in the deepest levels, notably in the 
Morning mine at Mullan, acquired during 1905 by the Federal Mining and Smelting 
Company, the Mace mine owned by the same interest, the Hecla, at Burke, and the 
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Bunker Hill and Sullivan, at Wardner. Some shipments have been made by smaller 
producers, which are being opened up in order to prepare them for more extensive 
operations. 

Leadville continues a heavy producer of lead, the camp contributing a little over 
one-half of the total of Colorado. The principal shipping mines in 1905 were the 
group controlled by the Western Mining Company, a Guggenheim interest, with the 
Coronado, the A. M. Co., and the A. Y. and M., the New Monarch, controlled by 
thesame parties who operate the independent Ohio and Colorado smelter at Salida, 
the Reindeer, and the Ibex. Extensive tunnel operations are opening up large 
bodies of low-grade ores in Leadville, not hitherto available on account of the cost 
of pumping, and the better price obtained for silver ie making moderately profitable 
ores which could only be mined at a loss. The Aspen district in Pitkin County, the 
second in importance, was favorably affected also by the latter cause. 

The lead production of Utah fell off during 1905 chiefly because of the cave-in of 
the Ontario tunnel at Park City, in March, which stopped operations during nearly 
the whole of the remainder of the year. It puta stop for the time being to the 
development in depth of the Daly-West. The Silver King shipped heavily. Promis- 
ing results have followed active developments in the Bonanza Flat section of the 
district. In the Stockton district the Honerine drain tunnel approached completion, 
in anticipation of which the principal mines confined themselves to preparatory 
work. In the Tintic district the Centennial-Eureka mine of the United States 
Mining Company was the heaviest shipper. At Alta the old Flagstaff mine is being 
opened, and the Columbus Consolidated has developed high-grade shipping ore. 

The lead-smelting plant of the United States Company, with three furnaces at. 
Bingham Junction, went into commission early in 1905, and an addition to it, prac- 
tically doubling it, is being made. The company hasalso acquired the old Richmond 
and Eureka mines in Nevada and lead properties in Idaho, and has planned the 
building of a lead desilverizing and refining plant at East Chicago. 

A number of isolated local smelting plants were built during 1905, among which 
are the Luna Lead Company, of Deming, N. Mex., which handles chiefly New 
Mexican and some Arizona ores, and the Arizona-Mexican Mining and Smelting 
Company, of Needles, Cal., which blew in in February, 1906. The company has its 
mines at Stockton Hill and Cerbat, Ariz., and Siam, Cal. The Mowry Mines Com- 
pany, at Mowry, Ariz., started in December. At Sand Point, Idaho, the Panhandle 
Smelting Company (Limited) was building in 1905, and is expected to operate before 
the middle of the current year. 


SMELTING AND REFINING IN BOND. 
The records of the Bureau of Statistics of the Department of Commerce and Labor 


make the following exhibit of the warehouse transactions in lead during recent years. 
This covers the smelting and refining of lead in bond: 


Oficial returns of warehouse transactions in lead during 1901, 1902, 1908, 1904, and 1905. 
[Pounds.) 


—————— |—— |——— «————— | ———————— 


In warehouse at beginning of year...| 42,879,270 | 33,225,677 | 47,817,806 | 21,387,901 | 22,962,984 
Direct importation ................... 221, 080,779 | 200,571,318 | 197,813, 005 | 206, 141, 784 | 182, 850, 859 


263, 410,049 | 233, 796, 995 
Deduct in warehouse at end of year..| 33,225,677 | 47,817, 806 


245,630, 814 | 227,529, 685 | 205, 343, 843 
21,387,901 | 22,962,984 | 16,296, 391 


204, 566, 701 | 189, 047, 452 
998,687 | 3,495,259 


230, 184,372 | 185, 979, 189 | 224, 242, 913 
Addition by líquidation.............. 592, 977 253, 875 1, 771, 740 


205, 565, 388 | 192, 542, 711 


Total 230, 777, 349 | 186, 233, 064 | 226,014, 653 
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The disposition of this was as follows: 


Disposition of lead in warehouses in 1901, 1902, 1903, 1904, and 1906. 


[Pounds.] 
1901 1902 1908. 1904 1905 
Exported ..uolee e eme aa eT i 194, 199, 419 | 157, 834,807 | 163, 774,605 | 167,181,377 | 117, 268, 861 
Withdrawn for consumption ......... 16,035,929 | 14,084,741 | 40,074,153 | 18,736,130 | 49,821,583 
Deducted by liquidation ............. 23,373,544 | 60,245,134 | 32,164,525 | 22,962,984 | 21,382,302 
TOM besan RE REO 233, 608, 892 | 232, 164, 682 | 236, 013, 283 | 208, 880, 491 | 188, 467, 746 


IMPORTS AND EXPORTS. 


In previous volumes of the Mineral Resources tables of imports and exports of lead 
have been presented which go back to the year 1867, the figures being supplied by 
the Bureau of Statistics. The following tables supply the data since 1900: 


Lead imported and entered for consumption in the United States, 1900-1905. 


[Pounds.] 
Ore and dross. Pigs and bars. Sheets, pipe, and shot.| Not other- 

Nep. pello cl uu is accio] ote! 

Quantity. | Value. | Quantity. | Value. | Quantity. | Value. fied. value 
1900 ......... 10,209,742 | $623, 802 | 3,673,616 | 876,141 27,945 #1, 393 877 | $702,213 
1901 ......... 10,324,119 | 272,396 | 3,604,157 85, 056 56, 735 2,773 1,234 364, 459 
1902 ......... 14,499,339 | 316,005 | 12,443,615 | 319,035 224, 209 7, 765 5, 258 648, 063 
1903 ......... 41,155,130 | 716,128 | 8,972,635 | 255,135 17,008 810 1,589 | 973,662 
1904 ce sede irate 19,015,540 | 328,279 | 17,334,033 | 480, 823 69, 581 2, 441 5,277 816, 820 
1905... s. 49,526,990 | 784,548 | 10,379,753 | 329,209 71,668 8, 813 1,139 | 1, 118, 709 


Lead, and manufactures of lead, of domestic production, exported, 1900-1906. 


(Pounds.] 
Manufactures of lead. Pigs, bars, and old. 
Year. - SUADERE NIE i ___ | Total 
Quantity. POE quantity: Value. value. 
a 363,600 | $130, 758 
1900: O Ud ur cus usq aude | one 0240, 149 } 1, 993, 773 $88,664 | $459,571 
a490,460 | 6178, 752 | 
————— —— (EROR 14, , 534 
1901 dodi AE moon | 4, 787,107 | 214, 842 624 
a 454, 423 b 153, 309 
1902s rae qu ous pedi lone eaa wisest | c 256, 153 | 6, 542, 760 256, 548 696, 010 
a 364, 220 b 127,530 
TUE PEE ,21 : 
1903 | SENT c357,622 j 112, 544 6,210 491, 362 
a 439, 953 b 160, 863 
OO cee ac ob EAE AAEE ET 70,4 8,47 
| SOON. c451, 785 | 0, 408 478 616, 126 
a 445, 002 b 156,162 
jD il —Á— "r—————M— | SNR c 506, 076 | 125, 332 5,628 | 667,861 


i 


aType. b Value of type. c Value of all other manufactures. 
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According to the returns of the Bureau of Statistics the sources of imports of lead 
in the calendar years from 1901 to 1905, inclusive, were as follows: 


Sources of imports of lead. 


[Pounds. | 
Country. 1901. 1902. 1908. 1904. 1905. 
United Kingdom ..................... 402, 552 792, 607 1,552, 772 494, 556 1, 589, 859 
a soe A cots 671, 294 9E2, 878 1, 409, 926 | 731, 222 250, 241 
DITA es. 2, 453 1,342, 198 451, 331 165, 661 117, 699 
Total refined pig lead .......... 1,076, 299 8,087,678 8, 414, 029 1, 391, 439 1, 957, 799 
British North America ............... 52,130,002 | 19,464,937 | 19,200,806 | 17,903,798 | 16,362, 916 
A A a dap x EE 163, 453, 526 | 187, 484,666 | 186,136, 779 | 205, 805, 911 | 175, 167, 694 
Total ore and base bullion ..... 215, 583,628 | 206, 949, 603 | 205,337,585 | 223, 709, 709 | 191, 530, 610 
Other countries ......... dts adn 8, 282, 502 5, 195, 174 4, 061, 872 602, 164 8, 266, 999 
Total imports................... 224, 942, 329 | 215, 232, 455 | 212, 813, 486 | 225, 703, 312 | 196, 755, 408 
CONSUMPTION. 


Upon the basis of the data available the following estimates are presented for the 
consumption of lead for a series of years. Complete reports of the stocks of lead on 
hand have not been available for 1904 and 1905. 


Estimate of the consumption of lead in the United States, 1901-1906. 


(Short tons.] 


1901 1902 | 1903. 1904 | 1905 

Supply — | | | 

Total production desilverized lead............. 323,790 ¡ 303,011 | 295,074 | 315,284 296, 186 

Bolt least vnc pau O a 57, 898 74, 050 83, 144 89,169 106,833 

Imports, foreign refined....................uss. 538 1,514 1,707 696 | 979 

Stock, domestic, beginning of year ............ | 39,050 53, 733 11,595 ;.......... rias 

Stock, foreign, in bond, beginning of yeara . 5 21, 190 16,613 23, 909 10, 694 | 11, 481 

Total supply 2:422 cla dra | 442,466 | 448,951 | 415,72 415, 843 415, 479 

beduct— | | 

Foreign base bullion and ores refined in bond | 

And eïported- -ecri resori e undakan aa aei 97,100 76, 962 90, 343 79, 596 P4, 295 
Lead in manufactures exported under draw- : 

DACH Lec ln edecio ode E edic ER ua E Lue a 3, 086 «a 4, 001 a5,816 5, 223 6, 021 
Stock, domestic, close of year.................. 53,733 ' 11,595 9,199 TIIIIIE ge 
Stock, foreign, in bond 5....................... 16,613 |. 23, 909 10,694 11,481 | 8,148 

TOUR oc ooa ca oae e RE A UE UU 170, 532 | 116,467 | 115,562 96,300; 68, 464 

Uem uem A Y A | 222 

Apparent home consumption ................ | 271,934 | 332,484 | 300,167 | 319,543| 347,015 

a Fiscal years. b Lead in ore and bullion. 


The exports of lead from foreign base bullion and ores given in the above table 
are from the direct returns of the refiners themselves. 
M kR 1905—24 
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PRICES. 


In previous volumes of the Mineral Resources the highest and the lowest prices of 
lead at New York were given for each month since 1870, the figures being compiled 
from market quotations. The following table shows the fluctuations since 1900: 


Highest and lowest prices of lead at New York City, monthly, 1900-1905. 


[Cents per pound.] 


January. February. | March. April. 
Year. = ee ee M cem PT VINE EANON 
Highest. , Lowest. | Highest. | Lowest. | Highest. | Lowest. Highest. | Lowest. 
i ! 
1900 APA 4.75 4.70 4.75 4.70 4.75 4.70 ` 4.75 4.65 
INE ceca ropas 4.871 4.371 4.37} 4.37; 4.37} 4.374 4.371 4.374 
902 A TER 4.10 4 4.10 4. 05 4.10 4. 05 4.10 ! 4. 05 
1908.2: 2 RES 4.10 4. 05 4.10 4. 05 4. 65 4.10 4. 65 4.35 
jp; — —Á 4.50 4.26 4.50 4. 40 4.60 , 4.50 4. 60 4.50 
1900525 2 092 0 9252 4. 60 4.45 4.50 4.45 idis s 4. 55 4.50 
May. June. July. | August. 

Year. SSS s cu EXEC ee MM MEE 
Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest.| Lowest. 
1900 ii 4.70 | 4 4.25 3.75 4.2 4 | 4.374 4. 25 
IE 4.371 | 4.371 1.371 4.371 4.374 4.374. 4.37} 4.374 
TOO? Sx eset eg oe elas 4.10 4.05 4.10 4.05 4.10 4.05 4.10 4.05 
190305. cecus Pes 4. 35 4.30 4.35 4.10 4. 10 4. 05 4.10 4.05 
e AA xs 4.50 4.25 4.35 4.20 4.30 4.10 4.20 4,10 
1908 Ssvesieecsduteles | 4.55 | 4.50 4.55 4.5 4.60 450 — 4.85 4.60 

September. October. November. December. 
en Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. Highest. | Lowest. 
1900.5. 25955: A222 4.371 4.35 4.371 4.35 1.374 4.35 4.37} 4.35 

aA E E 4.371 4.37) 4.374 4.374 4.37} 4. 371 4.374 4 
1902 contract lice. 4.10 4. 05 4. 10 4. 05 4.10 4. 05 4.10 1.05 
1908 stoop eeseecasste 4.40 4.10 4. 40 4.35 4.40 4.10 4.25 4.10 
1904 eran 4.25 4.20 4.30 4.20 4.50 4.20 4. 65 4. 60 
1900 455.2 Se epe cs 4.90 4.85 5.30 4. 85 5. 40 5.15 5. 90 5. 25 


With the exception of a lowering in prices in January the lead market showed 
successive advances during the whole of the year, these becoming more pronounced 
during the closing months. There was virtually a famine of lead during the last 
quarter, 80 that very large premiums were paid for prompt delivery over the official 
prices named by the American Smelting and Refining Company. The price changes 
made by that interest were as follows: The year opened with lead at 4.60 cents, New 
York; on January 23 the price was made 4.45 cents, New York; on March 20, 4.50 
cents; on July 26, 4.60 cents; August 24, 4.85 cents; November 1, 5.15 cents; on 
November 16, 5.25 cents; December 4, 5.35 cents, and December 21, 5.60 cents. 
Toward the end of October the outside price was 5.324 cents, New York. It reached 
9.40 cents early in November, and had risen to the equivalent of 5.90, New York, in 
the end of December. In that month several thousand tons of actual foreign lead 
were ordered for importation, the domestic market having absorbed the total domes- 
tic product and the usual quantity of exempt lead. 
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ZINC. 


By CHARLES KIRCHHOFF. 


PRODUCTION. 


There was a fair increase in the production of spelter during the year 1905, the increase 
over 1904 being 17,147 short tons as compared with an increase of 27,483 tons in 1904. 
The production has more than doubled since 1897, when it closely approximated 100.000 


tons, having been 99,980 tons. 


The growth of the industry in the United States is shown by the following statistics of 


production of spelter: 


Production of spelter in the United States, 1873-1905. 


[Short tons.) 


Year. Quantity. | Year. 

l| "cd CE 7,343 | A et 
DD TES E COT A aa anann oaoa aa annann 
otaa NC aa 23,239 E cece cece cece cc ccecceeees 
D UTR PNE HENCE 33,765 | 1896............ A aS 
A PO 3G, RT2 A A eeE 
li MH EC | UNS MR 
| Ra A T wale dt 40,688 | ISD, eee eee eee 
LP TOTEM el te eet etait a 42,041 | 1900................ E Lk 
LN EPUM 50,340 ! 1001 C oui aana naonnana ay eet 
Id t O ee tor 55,903  1902................ ore 
BEL LL Re t VER 58,800 EU MEME, 
p c EIU rm 
B i scd TE depu ade iru 80,873 | DI esas 
O R 87,260 


LP 


ese - 


s 


Quantity. 


LI 


esv... 


ec ene 


see t n 


81,400 

00,080 
115,399 
129,051 
123,586 
140,822 
150,927 
159,219 
150,702 
203,849 
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In the different States the production has been as follows: 


Production of spelter in the United States, by States, 1882-1905. 
(Short tons.] 


Eastern | 
Year. and South- Illinois. Kansas. Missouri. | Colorado. Total. 
ern States. 
A LM EE 5,698 18,201 7,366 AS 33,765 
[is IS. 5,340 16, (92 9,010 Ur 19 PEO 36,872 
e PN ES 7,861 17,594 7,859 5,290 accedat cds 38,544 
ETERNA ICON RAP NE 8,082 19,427 8,502 BOTT steady 40,688 
[RU eee core Pe carb wikia Lees 6,762 21,077 8,932 STO cued auis 42,641 
A ARRAS 7,446 22,279! 11,955 8,660 | ee 50,340 
C NM fe OCC ERE 9,561 22,445 10, 432 E 55,903 
et cria IR RR 10,265 23,860 13,658 11,077 |............ 58,860 
1800 RRE EEEO: 9,114 26,243 15,199 13:192 sos 63,683 
| 
O A EOS “oer 22,747 16,253 ...... 2... 80,873 
b4,217 
T RI ERE a9, 582 c31,983 ^ — 24,715 Ce: cal negans 87,200 
| 54,913 | 
D — A C — 08,802 | 29,50 — 22,815 1207 sod 78,832 
b3,882 | 
| NN NERONE 07,400 | 28,972 | 25,588 11,982 Loco. 75,328 
51,376 | 
D NUS Y DABA (35732? — 25,775 14,998 |...... sss 80,656 
| 3,697 
a T sud 98,139 | 36,173 20,759 14,001 [eoe oec 81,499 
62,427 | 
1807 NEN TE 07,218 | 37,876 | — 33,396 18:195:] Ostsee 90, 980 
b3,365 | | 
T NET ONE EE 8,631 c47 ,103 40,132 i DRSDESOUNUNE: 115,390 
Sr Grn) od ge ue a he yates 8,805 c50, 118 52,021 18,107 ds 129,051 
TON ee ecm hcl ies aba 8,259 38,750 62,136 ATAL occ 123,886 
(D NODI AN 8,003 c44,896 74,240 13,083 Lo... d140,&22 
Ido heec eL tre 12,180 c47 ,096 86,564 ILOR? oeste dca e155,927 
O 12,301 c47 , 659 88, 388 9,904 77' 159,219 
DOVE A AAA 214,893 47,740 107,048 12,150 4,871 »186,702 
A A 924,513 46,606 114,287 11,844 6,599 | — 203,549 
oFastern. eIncluding 2,675 short tons dross spelter. 
bSouthern. including 3,302 short tons dross spelter. 


eIncluding Indiana. 


i glncluding West Virginia. 
dIncluding 2,716 short tons dross spelter. 


Alneluding 3,300 short tons dross spelter. 
CONDITION OF THE ZINC INDUSTRY. 


The principal increase has taken place in the Eastern and Southern group, to which there 
was added in 1904 the new plant of the Graselli Chemical Company in West Virginia. In 
that year it was in operation only a part of the time. In 1905 the works had their first full 
year of operation. In Kansas no new plants were started in 1905, but those which started 
in 1904, the Caney Zinc Company, at Caney, which enlarged further to ten blocks in 1905, 
the Chanute Zinc Company, at Chanute, and the Cockerill Zinc Company, at Altoona, had 
a full year's production. The Granby Company made a larger product, having added a 
fifth block. Two Zellwegger mechanical roasting furnaces are building. The Prime Western 
and the Lanyon Zinc Company each added one block, and the United Zinc and Chemical 
Company is building two blocks and will follow with two more. Construction was started 
during 1905 on the works of Hegeler Brothers, at Danville, Ill., and by the Mineral Point 
Zinc Company, at Depue, Ill. The New Jersey Zinc Company, which has four furnaces at 
Palmerton, Pa., is enlarging with the ultimate object of producing with ten furnaces of the 
Convers-De Saulles type and two furnaces of the Siemens regenerative type. 
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A. B. Cockerill now controls plants at Gas, La Harpe, Altoona, and Pittsburg, Kans., 
and at Nevada and Rich Hill, Mo. 

Zinc oride.—The production of zinc oxide is estimated at 130,806,000 pounds, as compared 
with 119,226.262 pounds in 1904, and with 119,124,160 pounds in 1903. "The Ozark Zinc 
Oxide Company is building a new plant at Coffeyville, Kans. 


THE ZINC MINES. 


The shipments of the Missouri-Kansas district during 1905 and previous years were as 
follows, according to records kept by local authorities: 


Sales of zinc and lead ore in the Missouri-Kansas district in 1903, 1904, and 1905. 


[Short tons.] 


Zinc ore. Lead ore. 


Camp. Quantity. Value. Quantity. Value. 


| 1903. | 1904. | 1905. | 1903. | 1904. | 1905. 
|] | 


Webb City-Carterville... 44,917 | 93,377 | 64,047 | $2,877,855 | 9,880 ` 16,508 | 16,699 | $1,026,355 


io a pit (3,870, 72,428, 70,481 | 3,404,980 | 8,084 | 8,7 6,291 388,040 
Galena Emnpire.......... | 23,402 | 22,852] 21,113 048,820 | 2,892 | 3,546 | 2,547 160,760 
Mba and Neck City... | 9,454 | 16,997 | 18,048 864,985 153 157 174 10,740 
AUTOTA oe. Lecce eis 13,7 15,611 17,066 616,790 238 263 114 6,960 
DUO creas ccs debate ex 8,067 | 12,335 | 10,974 306,940 809 | 1,249 874 55,565 
Carthage.............0... 6,453 | — 8,218 5,704 272,485 199 124 11 620 
A A A | — 6,394 8,892 421,400 |........ 88 53 2,960 
Zincite 1... cccecceseses: | 6,408; 3,955 | 2,150 | 100,405} 1288| 133 62 3,855 
Mitcbell. 222.002... ee eleee eee | 2,993 1,996 94,155 |........ 301 103 6,275 
Duenweg................ 17,000; — 1,442| 15,300 954,760 | 3,010 | 1,480, 3,258 202,515 
Spurgeon-Spring City ...' 2,751! 1,880 | 2,723 89,165 | 916, 5X 14 8,790 
Carl Junction............ 5,592 | 1,725 | 62 3,100 11 A ee a 
Beef Branch... naana 00.0000. | 1,185 1,635 | 37,605 Lo... 818 335 18,940 
Central City. 2,813 1,171 1,167 51,850 263 157 ' 9 550 
Cave Springs............ 2,410 902 63, 2,700 295 as eb alates ew uec ix 
o cee ceee cece eee Usi 1,015 04| — 31,040 |........ ZEE A AS 
Diamond occ crono 951 425 19,065 |........ ; A A 
Baxter Springs.......... ........ | 633 | 2,670 , 103,480 |........ | 150 | 566 34,450 
Stotts City occ 338 210 | 79 33:098 lucas | LE. 600 
Pros perito A A: E PEEL A 735 | "—— UOCE A 
a AA UA 6,831 32,2 22) EC 319 19,850 
Miscellaneous... ' 6,002 | 389 | 67 27,175 | | 606  — 30! 14 800 

Total. 1903... 000000 000a.. AEN. | 253,893 | 11,584,970 | NE CRM | 31,659 | — 1,946,685 

Total, 1904... ...... sess IX NOR 206,793 | 9,797,677 }........ a hee (34,530 | 1,898,196 

Total, 1903......... ........ A 227,689 | 7,835,145 |... eee. 28,530 | 1,546,005 

Total, Oc cos | 250,338 | 7,863,003 |........l........ 30,12 | 1,454,818 

Toral-190] A EA ' 256,900 | 6,318,249 |... 1... ..... ' 34,908 | 1,610,981 

Total, 1800......... IA EN | 244,629 | 6,583,944 LL... | 29,176 | 1,402,678 


| 
| | 
] 


Cold weather in January, February, and March, floods in July and August, and heavy rains 
in October cut down considerably the tonnage of ores produced in the Joplin district, whose 
capacity, under normal conditions, is considerably greater. 

There has been & good deal of activity during 1905 in the Platteville district in southwest- 
em Wisconsin, and a considerable increase in the production has taken place. This is, 
however, merely the forerunner of further expansion, important interests having entered - 
the field. There has been a good deal of prospecting and of development and great activity 
in the building of concentrating plants. The blende concentrates contain considerable 
Marcasite. The system of roasting and subsequent magnetic separation has made it possi- 
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ble to produce a concentrate high in zinc and low in iron, which is readily marketable. The 
probabilities are that the district will assume increasing importance as a source of supply 
for the zinc smelters. 

The product of the Franklin mine of the New Jersey Zinc Company is reputed to have 
been 361,829 tons in 1905, as compared with 280,029 tons in 1904. 

In Virginia the old Wythe property was the only producer. The low grade ores and 
tailings are now being used to produce oxide, which is converted into spelter. "The Albe- 
marle Zinc and Lead Company, at Fabers, has completed a concentrating mill, and the 
Cedar Springs Zinc Mining and Development Company, at Rural Retreat, contemplates 
the erection of a plant. 

In Colorado the largest zinc ore timez comes from Leadville, the principal shippers 
equipped with concentrating plants being the Western Mining Company, the Moyer, and 
the Yak tunnel. The Creede district also markets zinc ores, and some tonnage comes 
from Clear Creek and Summit counties. 

The zinc ore product of the Park City district in Utah fell off heavily through the caving 
in of the Ontario drain tunnel, which caused the stoppage of operations of the Daly West 
Mining Company. A mill equipped with the Blake-Morscher electrostatic separators was 
put into commission during 1905 at Salt Lake City. At Frisco the Horn Silver Company 
shipped a considerable tonnage of zinc ore to the Iola works. There has been some dis- 
cussion of building a zinc works at Bonneville, 12 miles north of Ogden. 

In Idaho the Wood River district has produced several thousand tons of zinc ore. From 
the Coeur d'Alene a small quantity of hand-sorted blende has been marketed, and the Suc- 

cess Company has started a concentrator which will recover the blende in the mixed lead and 
zinc ores of the Granite mine. 

A very considerable output of zinc carbonate has been obtained from the Graphic and 
Kelly mines in the Magdalena district, New Mexico. It is chiefly used for the manufacture 
of oxide. Smaller quantities have come from the Hanover district. 

In the Butte district in Montana the Montana Zinc Company has worked the lead-zinc 
ores of the Lexington mine and has made some shipments of concentrates. Zinc concen- 
trates are also to be produced from the Comet mine near Corbin. 

Among the foreign sources of supply of zinc ore are Canada and Mexico. It is the Slocan 
district in British Columbia which supplies the greater part of the former. During 1905 
concentrating plants were started at Kasco, Rosebery, and Pilot Bay, the production of 
British Columbia being returned at 9,413 tons. A zinc smelting plant is under course of 
erection at Frank, in Alberta, which will divert some of the ore. 

Considerable quantities of calamine are being shipped from Monterey, from mines 
formerly worked for lead, to Kansas smelters, while mixed sulphides have been imported into 
Pueblo from the Conchos River district, east of Chihuahua, which has been opened up by 

` the Kansas City, Mexico and Orient Railway. 


IMPORTS AND EXPORTS. 


The imports of zine in its different forms have ceased to be of any consequence. For 
the years 1901-1905 they were as follows: 


Zine imported and entered for consumption in the United States, 1901-1905. 
[Short tons.] 


Block or pigs. Sheets. | Old. Value of 
Year. ——— --— - —— M—— ae manufac- Total 
I| Suantity, | value. Quantity. | Value. Quantity Value.| tures. value. 
| DN 

Petite tana | 278 | $22,706 79 | $10,467 75 | $3,277 | $39,549 | $76,050 
MO aaan aaan. | 448 | 30,536 68| . 8,339 157 | 8,209 | 32,7 85,832 
IUD once iu cast 202 19,161 120 8,537 163 | 11,772 10,376 49,846 
10045. ote ole shanti. 241 34.211 17 2,230 36 | 3,247 10,394 50,082 


dais $28 40,205 14 1,953 86 | 5,110 8,253 61,611 


l 
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Zinc ores, including calamine, valued at $315,041, are reported by the Bureau of Statistics 


as imported in 1905. l 
Imports of zinc oxide, 1900-1905. 


[Bhort tons.] 


Year. | Dry. | In oil. Year. | Dry. In oil. 
a ee cecececeeeeeeees | 1,309 | 38,706 | 1903...............2ceeeeeee l 4,744! 166,034 
A EEE | 1,800 128,188 1904... eee | 1,203 | 224,244 
A ne | — 1,630 | 163,081 | 1908........ Less ^ — L78| 30,94 


Exports of zinc and zinc ore of domestic production, 1901-1905. 
[Short tons.] 


Oreoroxide: Plates, Mem pigs, or Value of 

Year. 3 I o n _. manufac- os 

Quantity. | Value. Quantity. Value. | dures 
j| AAA Re aS Ee 44,156 | $1,167,684 3,390 $255,906 $52,046 | $1,538,036 
AA net oos 55,733 | 1,449,104 3, 237 300,557 114,107 | 1,863,858 
|o — Ó—  —— n 39,411 987 ,CCO 1,521 163,379 71,351 ! 1,221,733 
1904. piston oce oeste tere act 35,911 903,782 10,147 | 1,004,490 117,957 2,118,229 
1905: a dt 30,946 848,451 5,016 682,254 139,005 1,600,700 

CONSUMPTION. 


For the first time in the history of the zinc industry the consumption of spelter crossed the 
200,000-ton mark, as is shown in the following table: 


Estimated consumption of spelter, 1598-1905. 
[Short tons.] 


1898. | 1809. | 1900. 1901. | 1902. | 1903 at 1904. | 1905 
A sees 115,399 129,051 a] 886 m 822 PU | 203,849 
Importi oiis scie ve veu 1,303| 1,392 901 | 357 | 448 | 202 341 521 
Add decrease of stock during year... 2,014 897 |........ O etes 4,017 1,603 
Total supply.................- 118,716 |131,340 124,847 145,087 |157,375 |159,421 191,060 205,973 
Deduct — | | | | 
Exports of foreign............... A V A A POE 2 19 
Exports of domestic............. 10,499 | 6,755 | 22,410 | 3,390 | 3,237 1,521 | 10,147 5,516 
Increase of stock during year...|................ 3,015 |........ 1,456 | 3,519 | Lo OR pee 
Rta lice his ee mue. tube to ed 10,517 | 6,755 | 25,448 | 3,390 ' 4,693 | 5,040 | 10,149 | 5,535 
Apparent home consumption........|108,199 124,585 99,399 [141,697 (152,682 irae ieu | 200, 438 


For the first time the Bureau of Statistics has reported separately the exports of zinc 
dross. These amounted to 5,318 short tons from July 1 to December 31, inclusive, in 1905. 


THE ZINC MARKET. 


Like all the metals, spelter enjoyed the advantages of greatly stimulated consumption 
during 1905, with prices at a fair level. The year started with prices ranging between 6.10 
and 6.15, New York, and developed a slightly easing tendency during January in spite of 
high prices for ore at Joplin. The market remained steady during February under a mod- 
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erate business. Active inquiry from consumers caused an upward movement early in March 
coincident with a sharp decline in the price of ore, which reacted upon the metal toward the 
end of the month, and carried the value to 5.874 cents, New York. A dull month in April 
witnessed a temporary reaction to 6 cents, but May brought increasing eagerness to sell at 
concessions for forward delivery, and the market fell off to 5.40 cents, New York. Even 
Jower figures were reached early in June, coincident with a decline in the price of ore in 
Joplin to $43.50 per ton, as compared with $58, early in January. There was a moderate 
strengthening toward the middle of June, but the market grew dull again. Floods in the 
Joplin district in July, heavily curtailing the ore supply, caused an advance in the price of 
the metal to 5.60 cents, and early in August to 5.70 cents and to 5.80 cents. There came a 
slight reaction, gradual stiffening in September and greater activity, which caused the market 
to advance to 5.95 cents, New York, at theend of the month. Continued good inquiry and the 
sale of several thousand tons of spelter for export, made possible by scarcity and high prices 
abroad, kept the metal above the 6-cent mark during October. The price was 6.10 cents 
early in November, but the market rallied, and during December gathered strength rapidly, 
under heavy buying, until at the close of the year 6.624 cents, New York, was reached. 
The following table shows the prices of spelter for the last five years: 


Price of common Western spelter in New Y ork City, 1901-1905, by months. 


[Cents per pound.] 


January. February. | March. | April. 
Year. A Ha A Fe ee 
Highest., Lowest. Highest. | Lowest. | Highest. ; Lowest. | Highest., Lowest. 
| 
AAA | 4.15 | 4.02 4.02 3.92 - 3.95 3.87 | 4.05 3.92 
1902.. aaoo 4.30; 4.25: 425 4 4.35 4.20 4.45 4.40 
AE | 4.90 4.55 5.05 4.97 5.75 5.05 5.75 5.50 
LO conce 5.10 4.90 5.10 4.95 5.20 5.05 5.27 5.20 
19055. vta eos 6.20 6.10 6.15 6.10 6.15 5.87 6.00 5.75 
May. | June. | July. August. 
Year. oe Se ee MUERE THER SONO NOME 
Highest. Lowest. Highest. | Lowest. | Highest. Lowest. Highest. | Lowest. 
E —————Ó————————— MC —— NR 
Ii eiui: 4.02 3.92 4 | v.95 | 3.92 3.90 4 3.92 
JUS. i Loses den 4.65 4.40 4.85 4.80 5.35 5.05 5.50 5.35 
IS08. o plas 5.80 5.75 6.25 5.75 6.25 5.87 6 5.50 
10S A E ESS 5.22 4.95 4.95 4.75 4.90 4.87 5.07 4.90 
AAA 5.10 5.40 5.35 5.25 5.60 5.25 5.80 5.60 
| September. | October. November. December. 
Year. — A E CU eS "—— e À— 
: Highest. Lowest. Highest. | Lowest. | Highest. Lowest. Highest. Lowest. 
i | 
1901...... PE ud ats 4.10 4 4.35 4.07 4.37 4.30 4.50 4.30 
1002. von renes 5.50 | 5.30 5.50 5.40 5.35 5.10 | 5 4.50 
1903. occ 6.10 6 6.12 6 6 5.25 | 5.25 4.65 
IU. os oz Bg ea aia Sass 5.15 5.07 5.37 5.15 5.80 §.37 6.12 5.30 


1905. eis i eke ks as 5.95 EE 6.15 6 6.25 6.10 | 6 60 6.40 
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THE WORLD'S PRODUCTION. 


Messrs. Henry Merton & Co. (Limited), of London, on the basis of detailed reports, make 
the production of spelter in Europe as follows: 


Production of zinc in Europe, 1903-1906. 


[Short tons.] 


Country. | 1903. | 1904. | 1905. 
DTE o i ] 1 ine NE 

A eie Etat LO cut LEE das NN 144,480 | 154,314 | 160,345 
Rhine district aa... oaao oaaao nononono ere SE ^ 68,673 | 72,083 74,127 
Holland: aa ' 12,897 | 14,442 | 15,176 
CA Britas seta ae ee Glens bide DLP Ses ni. UE Meee | 48,625 | 50,949 56,140 
icu and Sain ini dene enue ede Gee wee te eh eee hee ee a | 46,794 54,107 55,524 
OI CEU MPa a Bl, 2 A Uae nat 130,855 | 138,538 | 143,243 
Austria and Italy............ A a 10, 108 10,192 10,315 
A gale art atone y 10,914 | 11,093 | 8,422 

E 473,346 | 506,318 | 523,292 
United AY RoE ed Al Oc greco Tei da 150,218 | 186,704 | 203,849 

Total world's production.............ess 0. ccc ccc cece ccc ee eee cnn 632,504 | 093,022 727,141 
United States’ percentage of world’s viroduetioii Quse du d LEE. 26.0 26.9 28.0 


| 


The largest producer in the world is the Vieille Montagne Company, with an output in 1905 
of 70,454 short tons; Hohenlohe follows, with 34,630 tons, and the New Jersey Zinc Com- 
pany with its affiliated and controlled companies, is third with 34,459 tons. The Schlessische 
Company produced 32,403 tons, the Edgar Zinc Company of the United States Steel Cor- 
poration, 29,779 tons, and G. von Giesche’s Erben 29,378 tons. American producers, there- 
fore, occupy third and fifth places, and the United States makes 28 per cent of the total 
product of the world. 
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ZINC AND LEAD ORES IN 1905. 


By H. Fosrer Bain. 


GENERAL CONDITION... 


In the Contributions to Economic Geology, 1904,0 the writer gave a general account 
of the zinc and lead resources and production of the United States. It is proposed 
here to present certain facts which have since been developed, and to record the main 
advances made in the development, particularly of the zinc resources, in 1905. The 
market for both zinc and lead ores has been excellent, and the search for new deposits 
has been very actively carried on. In the lead industry attention was concentrated 
during 1905 rather on the smelting of ores than on the development of new districts. 
Various forms of “lime roasting” have been introduced and much discussed in the 
technical press, and other improvements have come forward. Production continues 
to be mainly centered in the Coeur d'Alene district, Idaho, and in Missouri, Colo- 
rado, and Utah. The active search for zinc has increased the output steadily in all 
the zinc-lead districts described later; and in the zinc. free districts, southeastern 
Missouri, and the Coeur d’ Alene, there was a corresponding activity. 

The production of the different districts is sufficiently indicated by the statistics 
collected by Mr. Kirchoff. b 

The geology of the Coeur d'Alene region was discussed by F. L. Ransome in the 
Contributions to Economic Geology, 1904, and again in the Mining Magazine. 

The mining conditions have been discussed by Stanley A. Easton. ¢ 

The soft-lead resources of the United States have been briefly noted by the writer. J 

The southeastern Missouri district has been especially discussed by H. A. Wheelerg 
and D. O. Johnson. ^ 

The character of the ore in the southwestern district has been studied by Petraeus 
and Waring. i : 

The Bingham Canyon district in Utah has been fully discussed by J. M. Boutwell,J 
and a similar report on the Park City district is in press.* 

The Leadviile district has been briefly discussed by A. W. Warwick. / 

Other papers of interest in this connection are cited in the discussion of the zinc 
districta. 


a Bull. U. S. Geol. Survev, No. 260, 1905, pp. 251-273. 

bSee papers on Lead and Zinc, bp. , 

c Ransome, F. L., Ore deposits of the Coeur d'Alene district, Idaho: Bull, U. S. Geol. Survey, No. 
260. 1905, pp. 274-303. 

d Ransome, F. L., The Coeur d'Alene district. Min. Mag., vol. 12, pp. 26-32. 

e The Coeur d'Alene in 1905: Eng. and Min. Jour., vol. 81, 1906, p. 11. 

f Bain, H. Foster, Soft-lead resources of the United States: Min. Mag., vol. 12, 1535, pp. 18-25. 

VThe southeast Missouri lead district: Eng. and Min. Jour., vol. 81, 1906, pp. 11-12. 

h^ Lead mining in southeastern Missouri: Eng. und Min. Jour., vol. 80, 1905, pp. 451-482. 

i Petraeus, C. V.. and Waring, W.G. The lend ores of southwestern Missouri: Eng. and Min. Jour., 
vol. 50, 1905, p. 721. 

J Boutwell, J. M., Economic geology of the Bingham mining district: Prof. Paper, U.S. Geol. Survey, 
No. 38, 1905, pages 413. 

k Prof. Paper, U. S. Geol. Survey (in preparation). 

‘Warwick, A. W., The Leadville district: Min. Mag., vol. 11, 1905, pp. 430-439. 
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CONDITIONS BY DISTRICTS. 
INTRODUCTION. 


Zine is marketed mainly as spelter, though some ore is converted directly to oxide. 
The principal countries producing spelter are Germany, the United States, and Bel- 
gium. Great Britain, France, and Holland produce smaller but still important quan- 
tities. Zinc ores come most largely from Germany and the United States, though 
there is an important production from Spain, Italy, and Australia, and a small pro- 
duction from France, Sweden, Algeria, Great Britain, and other countries. The 
most important changes in the ore situation of recent years have been the rapid 
growth of production in the United States and Australia, and the stationary or declin- 
ing output of European countries. Australia is becoming a principal producer. Mex- 
ico and Canada are now regularlv shipping ore, the former in considerable quantities. 
Canada has also become a smelting countrv, and is likely in the future to ship metal 
rather than ore. 

In the United States the zinc ore production is from three regions: (1) The Eastern 
States, (2) the Mississippi Valley, (3) the Rocky Mountain region. The statistics of 
spelter production collected by Mr. Kirchoff give a partial view of the relative 
importance of these areas. In the Eastern States, however, a very considerable 
quantity of ore is burned to form oxide, and a certain portion is exported. In the 
Mississippi Valley oxide is also made; occasionally a little ore is exported; and, of 
recent years, a great deal of Rocky Mountain ore is smelted. In the Rocky Moun- 
tain States some ore is made into oxide and a little is reduced to spelter, but the 
bulk is shipped either to the Mississippi Valley or to Europe. Separate statistics of 
ore production are therefore desirable, though as yet complete figures are not available. 


EASTERN STATES. 


New Jersey.—The great bulk of the eastern zinc ore comes from the Franklin Fur- 
nace property, New Jersey, and is produced by the New Jersey Zinc Company. 
This well-known deposit is unique in its size and mineralogic character. The ore 
consists of franklinite, willemite, and calcite, with minor quantities of zincite and 
various silicates. It is milled by jigging followed by magnetic concentration, and is 
used for the manufacture of oxide and high-grade spelter, with spiegeleisen and litho- 
phone as by-products. In 1905 the production is reported bv State Geologist Küm- 
mell to have been 361,829 short tons. The average zinc content is estimated at 
approximately 23 per cent. These deposits have recently been studied for the 
United States Geological Survey by Mr. Arthur C. Spencer, and a report upon them 
is now in preparation. 

Northern Appalachians.— At numerous points in the belt of pre-Cambrian and early 
paleozoic rocks, stretching from New York to Alabama, zinc is known to occur. In 
the Northern States it has been mined near Ellensville, N. Y., Bethlehem, Pa., and 
at various other points. Recently mining has been begun near Edwards in St. Law- 
rence County, N. Y. The occurrence here is described by Assistant State Geologist 
Newland.« The ore, which consists of blende with minor quantities of galena and 
pyrite, occurs in a pre-Cambrian limestone, which is associated with gneiss. Atone 
point a band of blende, 5 to 6 feet thick, has been uncovered And followed to a depth 
of 15 feet. About 3,000 tons have been taken out, and grades ranging in zinc content 
up to 48 per cent have been produced. Noshipments have yet been made. Attempts 
are also to be made to reopen the neighboring Balmat mine. 

Virginia- Tennessee.—In the southern Appalachians active development is confined 
to southwestern Virginia and East Tennessee. This area was visited by the writer 
in May, 1905, with Dr. T. L. Watson, State geologist of Virginia, who has since 


a Newland, D. H., Zinc Ore in northern New York: Eng. and Min. Jour., vol. 81, 1906, p. 1094. 
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described the deposits and mining conditions in detail.a The center of spelte: pro- 
duction is at Pulaski, Va., where the Bertha furnaces make a well-known high grade 
metal. These furnaces are run at present principally on willemite shipped down 
from New Jersey, though small quantities of local ores, of zinc dust from the iron 
furnaces of the valley, and of zinc oxide made from tailings of the old Bertha mine 
areused. The large deposits of calamine, which for many years formed the basis of 
the local zinc industry, are practically worked out, and attention is now concentrated 
upon the development of sulphide ores. The largest measure of success in this par- 
ticular has been achieved at Wytheville, where in the famous old lead mine two 
important shoots of blende have been developed. Near Cedar Vallev, a few miles 
to the west, good surface showings of a rare, lemon-colored blende of unusual purity 
have been found. The ore bodies have not been followed down, and their extent is 
not really known. Near Mascot, Tenn., the Roseberry Zinc Company has been drill- 
ing for some time, and is now developing an important body of ore. At Straight 
Creek, the Tennessee Zinc Company, of Cincinnati, Ohio, have taken hold of the old 
mines and are sinking on the large ore shoot formerly mined. The ore body is of 
good size and excellent grade. 

At various other points in this region zinc and lead occur, and prospecting is being 
carried on. ^ Although the production is at present unimportant, it may be expected 
to increase; and for an indefinite period more or less ore will be mined. — 


MISSISSIPPI VALLEY. 


Ozark region.—The principal zinc-producing district of the Mississippi Valley is the 
Missouri-Kansas, or, as it is familiarly called, the Joplin district. According to the 
Lead and Zinc News,^ the total ore production of the district for 1905 was 258,894 
tons, a slight. decrease from that of 1904. This ore may be figured at an average zine 
content of 58 per cent. To this total should be added approximately 12,000 tons for 
the production of central and southeastern Missouri, north Arkansas, and scattered 
points in the Ozark region. The zinc ores of the Ozark region, as is well known, 
are remarkable for their freedom from iron and for the high grade of concentrates 
produced. They are in great demand, and the Joplin basis fixes the price for ore 
throughout the Mississippi Valley. The most significant features of the vear in the 
Missouri-Kansas district were the introduction of natural gas for power at the mines, 
the extended use of electricity from a central power station, the active development 
of the great sheet deposits of the Webb City-Cartersville area, and the rapid exten- 
sion of the mining area along the western border of the district near Baxter Springs 
and Peacock. 

The genesis and structural relations of these ores have attracted recent attention 
and have been discussed by Siebenthal @ and by Buckley and Buehler. ¢ 

Recent geological studies indicate that there has been less vertical movement along 
fault planes in the area than has been thought, and that the deep pre-Pennsylvanian 
erosion channels were of major importance in the localization of the ore bodies. 
Siebenthal holds that the minor faulting localized by the channels is still significant 
in the genesis of the ores. Buckley and Buehler, on the other hand, would make 
the whole process of concentration one of the action of local, downward-moving 
waters. A fuller report upon the district by Siebenthal and W. S. T. Smith is in 
preparation. 


a Watson, T. L., Lead and zinc deposits in Virginia: Geol. Survey Virginia, Geol. ser., Bull. No. 1, 
1905, 156 pages; Lead and zinc deposits of the Virginia-Tennessee region: Bimonthly Bull. Am. Inst. 
Min. Eng., No. 8, Pp. 139-195. 

h Eng. and Min. Jour., vol. 80, 1905, pp. 311-312. 

€ Missouri-Kansas 1n 1905: Lead und Zine News, vol. 9, No. 10, January, 1906. 

4 Siebenthal, C. E.. Structural features of the Joplin district: Econ. Geology, vol. 1, 1905, pp. 119-128. 
Discussion by H. F. Bain, p. 172. l 

e Buckley, E. R.. and Buehler. H. A., Geology of the Granby area: Missouri Bureau of Geol. and 
Mines, vol. 4, 2d ser.. 1906, 120 pages. 


389 l MINERAL RESOURCES. 


Van Horna has described the geology of a central Missouri area in which lead and 
zinc occur. The north Arkansas deposits have continued to attract attention, and 
the area is being slowly developed. > 

The ores of the Ozark region are almost entirely reduced to spelter, and the smelt- 
ing plants are mainly located in the natural-gas region of eastern Kansas. Below is 
given a list of the Kansas plants operating in 1905: 


List of Kansas zinc smelters. 


Location. Location. 
Chanute Zinc Company ............. Chanute. Lanyon Zinc Company.............. La Harpe. 
Edgar Zinc Company ............... Cherryvale. | Granby Mining and Smelting Com- 
Caney Zinc Company ............... Caney. PAra Neodesha. 
United Zinc and Chemical Com- Cherokee Zinc Company ............ Gas. 

PANY a ie TE RAE Iola. Altoona Zinc Company.............. Altoona. 
Prime Western Spelter Company.... Gas. La Harpe Zinc Company ............ La Harpe. 
Prime Western Spelter Company.... Iola. | Pittsburg Zinc Company ............ Pittsburg. 
Lanyon Zinc Company.............. lola. Cockerill Zine Company ............ Pittsburg. 


An interesting feature of the year was the firing up of the old coal smelters at Pitts- 
burg, Kans., as also at Rich Hill and Nevada, Mo. In addition to these plants 
the Glendale and the Sandoval draw much of their ore from the Ozark mines, and 
important quantities go to the smelters of northern Illinois. The Indiana smelters 
are no longer in operation. In preparing the Joplin ore for the market simple jig- 
ging is necessary, though table concentration for the fine sizes is being rapidly intro- 
duced, and a small quantity of ore which occursintimately mixed with pyrite under- 
goes re-treatment and magnetic separation. The great purity of the ore and the ease 
of preparation give the district a dominant position in the ore market. 

Kentucky districts. —There are two districts in Kentucky i in which zinc and lead 
occur. That lying in the western part of the State is now producing small quantities 
of ore in connection with the mining of fluorspar. Ulrich and Smithe have pub- 
lished a full account of it within the year, and the State survey is now engaged in 
making detailed maps. In central Kentucky, near Lexington, there is also an area 
in which lead and zinc ore occur, though very little has been produced. "This area 
is described in a bulletin of the new Kentucky geological survey.d 

Upper Mississippi Valley mines.—The second most important district in the Missis- 
sippi Valley is that occupying southwestern Wisconsin and adjacent portions of 
Illinois and Iowa. This, which is an old lead region, has recently attracted much 
attention and is being very rapidly developed. Since the beginning of the mining 
in the eighteenth century approximately $50,000,000 worth of lead has been produced 
in this area, and perhaps one-fifth as much zinc. Since 1860 very little mining has 
been done, until in the last five vears. The old lead miners outlined the district and 
discovered most of the ore bodies. Present activities are largely confined to mining 
the zinc ore found quite uniformly below the lead. The workings are shallow, rang- 
ing usually from 150 to 200 feet in depth; the ore bodies large and fairly regular, 
and the mining conditions favorable. The district has been slow in development 
because of the peculiar character of the ore, which is an intimate mixture of blende 
and marcasite with smaller quantities of galena, in a gangue of calcite and dolomite. 
Near water level there are considerable bodies of zinc carbonate. "The latter has 
been in demand for several years for the manufacture of zinc oxide, but the blende 
has only recently been salable in any large way. Ordinary jigging produces a good 
lead product and a large quantity of mixed zinc-iron concentrates. An average 


a Van Horn, F. B., Geology of Moniteau County: Missouri Bureau Geol. and Mines, vol. 8, 2d ser., 
100 pages. 
b Waring, Frank, Review of north Arkansas district: Lead and Zinc News, vol. 10, No. 1, 1906, pp. 
7-9: New development in the Arkan as field, ibid., No. 8, 1906, p. 9. 
c Ulrich, E.O. and Smith, W.S. T., The lead, zinc, and fluorspar deposits of western Kentucky: U.S 
Geol. Survey Prof. Paper No. 36, 1905, 218 pages. 
A pees A. M., Lead and zinc bearing rocks of central Kentucky: Kentucky Geol. Survey Bull. No. 
, 39 pages. 
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analysis of this material shows 35.3 per cent zinc, 18.35 per cent iron, and 0.37 per 
cent lead. Such material can not be used in the ordinary smelting plants of the Mis- 
sissippi Valley. The condition has been met in three ways. 

At the works of the Mineral Point Zinc Company, Mineral Point, Wis., an acid 
plant has been installed, and the fumes from the roasted ore are converted, by the 
contact process, into high-grade sulphuric acid, leaving the iron and zinc in the 
form of oxides on the hearths. These are then burned in the oxide furnaces, the 
zinc being caught in the bags and the iron ore left on the grates. The objections to 
this process are the cost of the plant, the difficulties involved in roasting mixed sul- 
phides, and the fact that freight on bulky, low-grade material must be paid from the 
mines to the acid plant. There is the further difficulty, if the problem be considered 
in a large way, that if all the ore were so treated new markets would need to be 
found for the acid. 

The second method, and the one most commonly employed, is to roast the ore at 
or near the mines and then remove the iron by magnets. Since the blende itself is 
practically free from iron, it becomes possible in this way to produce a reasonably 
high-grade concentrate. Such concentrates, produced from the ore, of which analysis 
was given above, ran 57.2 per cent zinc, 4.50 per cent iron, and 0.58 per cent lead. 
It is possible occasionally to reduce the iron content to 3 or even 2 per cent, and to 
run the zinc up to 60 per cent. The limitations of the process are those of mechani- 
cal detail and cost of operation rather than any involved in an iron content of the 
blende. This method of treatment is usually carried on at the mine in a small plant 
supplementary to the ordinary concentrating mill. Only one central plant for re- 
treatment has yet been built and operated, that of the Joplin Separating Company 
at Galena, Ill. The objections to this method of treatment are mainly in the 
loss of zinc and of the sulphur in the marcasite. Since there is a local market of $3 to 
$ per ton for sulphur, this is a direct loss. The cost of the additional plant, while 
not large, is none the less an important item in the case of the smaller zinc mines. 

The third method of treatment tried is electrostatic concentration. A plant for 
this work was in operation for some time at the Empress mine at Benton. The 
Blake machines were used, and some excellent concentrates were made. This pro- 
cess has the advantage of producing a clean marcasite product as well as a blende 
concentrate. Because of the technical character of the work and the lack of general 
knowledge regarding static electricity, it seems better fitted for central re-treatment 
plants or for large operations than for individual mines. 

The geology and mining conditions of the area have been much discussed in the 
last year. Aside from the papers in the Contributions to Economic Geology, 1904,a 
the Survey has recently publisbed a special report upon the Illinois portion of the 
field, and has in print a general discussion of the region € and a folio 4 covering the 
Wisconsin portion of the region. The Wisconsin Geological and Natural History 
Survey has published a number of large scale detailed maps of the principal districts, ¢ 
with a brief descriptive text. A number of briefer articles have appeared in tech- 
nical journals. A few of them are listed in the footnote.f The output of the Wis- 
consin district is not usually reported separately. In 1904 the writer estimated the 


A Bain, H. F., Lead and zinc resources of the United States: Bull. U. S. Geol. Survey, No. 260, 1905, 
po Grant, U. 8.. Zinc and lead deposits of southwestern Wisconsin; op. cit., pp. 304-310; 

lis, E. E., Zinc and lead mines near Dodgeville, Wis.; op. cit., pp. 311-315. 

i an H. F., Zinc and lead deposits of northwestern Illinois: Bull. U. S. Geol. Survey, No. 246, 

AD, 56 pages. 
wg ban Hy F., Zinc and lead deposits of the upper Mississippi Valley: Bull. U. 8. Geol. Survey, No. 
=H, 1306. (In press. 

dGrant, U. S., and Burchard, E. F., Lancaster-Mineral Point Folio: Folio, U. 8. Geol. Survey, 1906. 
(1n preparation.) 

* Grant, U. S., Report on the lead and zinc deposits of Wisconsin, with an atlas of detailed maps: 
Wisconsin Geol. and Nat. Hist. Survey, Bull. 14. 1906, 100 pages. 

f Grant, U. S., Structural relations of the Wisconsin lead and zinc deposits: Econ. Geology, vol. 1, 
1905-6, pp. 233-242; discussion, by A. H. Purdue, p. 391. Brooks, George S.. milling in southwestern 
Wisconsin: Sng. and Min. Jour., vol. 51, 1906, pp. 1140-1142. Staff correspondence, Eng. and Min. 
Jour., vo]. 81, 1906, p. 1183 et seq. Hedburg. E., Wisconsin zinc fields: Mining World, vol. 24, 1906, pp. 
61-62: ibid., pp. 174-175. Davis, Ralph E., Mississippi Valley lead and zinc district: Mining World, 
Vol. 24, 1906, pp. 548-549. 
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tonnage at 19,300 tons, which proved afterwards to be a little too low. For 1905 the 
output of the three States may be estimated at about 33,000 tons. The bulk of 
the ore is treated at Mineral Point, Wis., and at the northern Illinois zinc smelters, 
at La Salle and Peru. Ore is alsoshipped to Waukegan and to Sandoval, in southern 
Illinois, as well as to Charleston, W. Va., where the Graselli Chemical Company 
uses low-grade material. New works are now being built at De Pue and Danville, 
Ill., which will draw on this field as well as on the Joplin district. 


ROCKY MOUNTAIN REGION. 


General conditions.—Conditions of zinc-ore mining and treatment in the Rocky 
Mountain region are radically different from those in the districts already discussed. 
The ores are much more complex; they contain gold and eilver values; the usual ore 
bodies are entirely different in form and probably in genesis; and the mining, mill- 
ing, and smelting methods are peculiar. Although zinc has been known in the West 
for many years, the many difficultiesin its production have prevented its being mined 
in quantity until the last few years. When, however, the demand for spelter began 
to grow faster than theoutput of the Mississippi Valley mines, serious attempts began 
to be made to use the western ores. These attempts were so successful that thev are 
already largely past the experimental stage, and the output is large and growing. 
The principal zinc-ore producing States of the West are, in order, Colorado, New 
Mexico, Utah, Montana, and Idaho. It is a striking peculiarity of the distribution 
of these ores that so far they have not been found in quantity in the Pacific States, 
and that the production from the Great Basin has been small. The zinc ores of the 
West are, so far as present knowledge goes, mainly contined to the Rocky Mountain 
region. | 

Character of the ore.—The New Mexico production is largely of carbonate ore which 
goes into the manufacture of zinc oxide. Aside from this, the zinc ore of the West 
is almost wholly sulphide, either ferruginous or iron free. It is customary to speak 
of the latter as ‘‘rosin blende”” to distinguish it, and it is produced mainly at Creede, 
Colo. In general the western zinc sulphide, even when free from all mechanically 
intermixed pyrites, carries an important quantity of iron which seems to be chemi- 
cally combined with the blende. The mineral is really a marmatite, as is shown by 
the following analyses of selected specimens of typical Colorado ores. These anal- 
yses were made by Mr. A. W. Warwick, of Denver, and are published by his cour- 
tesy. The Adams, Col. Sellars, and Yak ores are from Leadville. 


Analyses of Colorado zinc ores. 


[A. W. Warwick, analyst.] 


| Adams. S Yak. |Kokomo. 


LACA sors E uel E EEEE EE TT l 52.8 47.6 45.1 ' 55.2 
BUIDDUE siya dete Peru wel cdd tatit ED uut e HUE | 34.7 35.7 36.4 33.6 
PROUD dd ooasune A cd aaa qu Sele 12.1: 14.8 17.8 10.9 
A ease rate aes | 52 E! VE . 26 
| 99.8 98.5 99.5 | 99.9 


a Includes cadmium, which varied from 0.1 to 0.35 per cent. 
b [ncludes manganese, which varied from 1.3 to 3.7 per cent. 


Ratio of ZnS to FeS. 

(1) 3 ZnS to 1 Fes. 

(2) 2 ZnS to 1 FeS. 

(3) 2 ZnS to 1 FeS. 

(4) 4 ZnS to 1 FeS. 

Sp. gr. 3.85-3.91. Luster, steel-blue to dull steel. Streak, reddish-brown; entirely soluble in dilute 
hydrochtoric acid. 
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A special study was also made by Mr. Warwick of the concentrates of the Adams 
mill at Leadville. This is of interest as showing the constitution of the ordinary ore 
concentrated in a wet mill. 

Analysis of concentrates from the Adams mill, Leadville, Colo. 


[A. W. Warwick, analyst.] A 


A A e a MR Roa Nhe Ae i saat tae a besa II EORR DENIM ha 45.76 
a A A .. 4.80 
TYroncudsob im HOIS esee es envene i tU dm cha Du EO EU E nA D epe su ECKE VU a ines 6. 60 
A RO ERIT ee Ral A on Coe UPPER 32. 95 
QUI essa ie CREER CORRENTI ER s 
999 .-9«- 299.29 €"... d 

ll eua uu a T E T 

98. 07 


The separation of the mineral marmatite (3 ZnS 1 FeS) from the pyrite (FeS,) was 
made with hydrochloric acid, and the composition of the concentrates was deter- 
mined to be as follows: ; 


A AEN E E E O AEE TTD 81. 92 
aa N LE P "EP 13. 83 
LISTU E ST O aha sates cect a aie RE N A IAN 4.20 

99. 95 


Such complex ores as these require especial treatment in milling and smelting, 
particularly where, as is commonly true, they carry values in gold and silver. Two 
general methods have been adopted: (1) Treatment of crude ore or wet concen- 
trates in centrally located remilling plants; (2) treatment in specially designed smelt- 
ing planta, 

Milling methods.—The first method is most common and such mills are now in 
active operation at Canyon, Denver, and Leadville, Colo., at Butte, Mont., and 
at Salt Lake City, Utah. In addition, there are a few millssuch as the Wilfly, at 
Kokomo, Colo., which supplement their own wet concentration by some form of 
magnetic separation. The re-treatment mills include always some device for mag- 
netic or electrostatic separation of the ore, either in combination with the ordinary 
wet process or alone. Since the blende here carries an important quantity of iron 
the separation is effected on unroasted ore. The most common machine is the well 
known Wetherill magnetic separator, which has been frequently described. The 
International or Snyder machine is in use at Leadville and in British Columbia. 
Other types are being experimented with. The Wetherill machines have the 
advantage of low operating and repair charges. "Their capacity is, however, small, 
their first, cost high, and all material must be finely crushed, evenly sized, and 
entirely dry before being treated. To what extent the other types of machines will 
overcome these drawbacks is uncertain since they seem to be largely inherent. 

Electrostatic separation has recently attracted considerable attention. The machine 
most largely used is the Blake-Morsher, the patents on which are now controlled by 
the Lanyon Zinc Company. It has been frequently described.¢ It depends in oper- 
ation primarily upon differences in electro-conductivity of mineral particles, but in 
later types takes advantage also of differences in electrostatic capacity. It has also 
proved possible by coating mineral particles, as with copper sulphate solution, to act 
on otherwise inert material. The machines seem to be past the experimental stage 
and are now used in practical everyday work, but there are many difficulties yet to 
be overcome. As in the use of the magnetic machines, the ore must be finely 
‘rushed, evenly sized, carefully spread, and perfectly dry. There are also difficulties 
dne to the imperfect control of the static current, and in its generation, though gen- 
trating machines have lately been very much improved. 


ae EE == —— 


Phd Lucien I., Electrostatic concentration: Eng. and Min. Jour., vol. 79, p. 1036; ibid., vol. 80, 
Pp. A. 
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The Sutton-Steel dielectric separator, which has been experimented on at El Paso, 
depends in its action upon the electric susceptibility of the different minerals. Tests 
described by R. C. Canby? were very favorable, but the machine has not yet come 
into commercial use. 

The Wetherill machine is used in the Empire mill at Canyon, the Colorado 
Zinc Company’s mill at Denver, the Wilfly mill at Kokomo, and at one or two small 
mills in the San Juan. The Blake-Morsher machine is used in the mill of the Colo- 
rado Zinc Company at Denver, the Western Ore Separating Company at Salt Lake 
City, and the Montana Zinc Company at Butte. The International machine is used 
in the mill of the American Zinc Extraction Company at the mouth of the Yak tun- 
nel in Leadville. A plant with German machines had been recently installed at the 
smelter of the United States Zinc Company at Pueblo, and was being tested when 
visited. The attempt was being made to treat wet material. 

The ore going to the re-treatment mills runs generally 25 to 35 per cent in zinc, 
8 to 10 ounces of silver, and up to 10 per cent in lead. Below this grade it is usually 
profitable to treat the ore in local wet concentration mills, while ore grading above 
it can ordinarily be smelted direct. These re-treatment plants aim especially to raise 
the grade of the zinc ore by separating it from the iron and lead. Silica is generally 
eliminated by wet concentration. The plants produce concentrates running from 
42 to 48 per cent in zinc and occasionally higher. Such concentrates can be treated 
in ordinary zinc smelters, and when they carry any considerable amount of lead, 
silver, and gold the retort residues are sold to the American Smelting and Refining 
Company. Generally, however, the bulk of the gold-silver values goes into the 
lead-iron product made in milling and is smelted direct. 

The concentrates from each re-treatment mill go mainly to some affiliated smelt- 
ing plant. The product from the Rho mill (American Zinc Extraction Company) 
at Leadville goes to the United Zinc and Chemical Company, at Iola. The product 
of the Western Ore Separating Company, at Salt Lake City, which is owned by 
the Lanyon Zinc Company, goes to the latter’s smelters at Iola and La Harpe, as 
does also the main output of the Colorado Zinc Company and the Montana Zinc 
Company, with which the Lanyon Company has contracts. The Empire mill, at 
Canyon, is affiliated with the Mineral Point Zinc Company and with certain eastern 
Kansas smelters belonging to the New Jersey Zinc Company. 

Smelting methods.—A considerable quantity of western ore goes direct to smelting 
plants which are prepared to handle it by certain unusual methods. These are the 
Mineral Point, Wis., plant, already mentioned; the United States Zinc Company, at 
Pueblo; the United States Smelting Company, at Canyon, Colo.; and the Amer- 
ican Zinc and Chemical Company, at Denver. The Ozark Oxide Company, at Jop- 
lin, Mo., and Coffevville, Kans., handles carbonate ores from New Mexico in a 
manner somewhat like that adopted at Canyon, and a number of the ordinary 
zinc smelters handle the western ores after passing through the re-treatment mills, as 
well as some special lots of crude ore. This they accomplish mainly by mixing with 

, purer ores, so as to bring down the percentage of iron in the retort charge to below 
the danger point. The smelting plants noted above vary so much in method and 
equipment that each must be described separately. 

The American Zinc and Chemical Company, at Denver, operated up to the fall of 
1905 a small plant operating under the Dewey patents. This had the distinction of 
having used very low grade ores—as low as 20 per cent zinc, 5 per cent lead, and 8 
ounces of silver. The process consisted in obtaining a solution of zinc in the form of 
sulphate, evaporating the sulphate to dryness and calcining it for the production of 
oxide. The plant was small and the operations somewhat experimental. It is 
understood that it is to be rebuilt and enlarged. 


a Eng. und Min. Jour., vol., 80. 1905, p. 64. 
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The United States Zinc Company, at Pueblo, Colo., produces the only spelter made 
inthe West. The plant was erected in 1903 by a German company on the plans of 
the smelter at Overpelt, Belgium. A half interest in the property soon passed to the 
American Smelting and Refining Company, which later obtained control and is now 
engaged in doubling the capacity, which consists of 6 furnaces of 240 retorts each. 
The retorts are of unusual size, and about 75 tons of unroasted ore can be handled per 
day. It has been described by O. Pufahl.@ The ore is crushed to 2-millimeter size, 
roasted to a sulphur content of 1.5 to 2 per cent, and retorted with a mixture of coke, 
anthracite, and soft coal. Salt is added, and formerly lime was put in, but this is no 
longer done. The retorts are made of Colorado clay and are hydraulic pressed. 
They are glazed on the outside with powdered glass and sodium silicate solution, and 
they last 20 to 25 shifts. The distilling is carried on very slowly, only two drawings of 
metal being made in twenty-four hours. The charge carries as high as 20 per cent of 
iron and 5 per cent of lead, but the crude metal contains only 2 per cent of lead and 
0.05 to 0.06 per centof iron. Thisis reduced by melting and refining so that a metal 
suitable for all ordinary purposes is produced. The spelter goes mainly to the 
western markets and to export trade. The plant supplies all the refining furnaces of 
the American Smelting and Refining Company and the galvanizing plant of the 
Colorado Fuel and Iron Company. The retort residues, running 6 to 8 per cent in 
lead and containing the gold and silver values, are sent to the lead furnaces of the 
American Smelting and Refining Company. The plant is designed to handle low- 
grade ores only, preferably those running 25 to 33 per cent in zinc. Lead as high as 
ly per cent and silver running up to 50 ounces per ton may be smelted. Ore running 
above 33 per cent in zinc is usually more economically handled at an ordinary zinc 
furnace, even at the sacrifice of precious metal values. The zinc saving of the plant 
is said to range from 85 to 92 per cent, running usually about 88 per cent. In view 
of the low grade and complex character of the ore this ig very good. 

The United States Smelting Company, at Canyon, Colo., uses the Bartlett process, 
whereby a zinc-lead pigment is made, while the gold, silver, and copper values are 
left in the cinder on the grate, in form suitable for ordinary reduction. The ores 
range in zinc content from 20 per cent up, and carry 5 to 20 per cent of lead, silver 
up to 50 ounces to the ton, and small copper and gold values. 

The ore, in the form of a sulphide, is burned with a forced draft on a grate similar to 
that used in ordinary oxide making. The zinc is converted to the oxide and most 
of the lead to a sulphate. The fumes are caught in a bag house, and after being 
refined to improve the color are used as a basis for mixed paints. The cinder left on 
the grate is mixed with low-grade copper ore and reduced in a furnace which pro- 
duces a 25 per cent copper matte. This furnace has a low fusion zone, 18 inches, and 
isrun with a hot top, so that any lead or zinc left in the cinder is driven off as a fume, 
and after settling is treated as is that from the oxide furnaces. The plant has been 
in operation for several years and furnishes a market for a peculiar grade of ore not 
elsewhere readily salable. 

Markets and prices.—In the Rocky Mountain region zinc ore is not bought upon 
any standard basis as at Joplin. There is so much difference in the eharacter of the 
ore of different mines and the processes of treatment are so unlike that as yet prices 
are far from uniform. The bulk of the ore is sold on long-time contracts entered 
into between individual mining and smelting companies. These are usually written 
in terms of the zinc content only, but in some cases specific allowance is made also 
for lead, silver, gold, copper, and occasionally for excess of iron. Even in the cases 
where these items are not mentioned they are evidently taken into account and help 
to fix the price per unit for the zinc. If it were not for the presence of these other 
values comparatively few of the western mines could run. The sae of the zinc 


«Eng. and Min. Jour., vol. 81, 1906, p. 1231, uotnk Zeitschr. für Berg-Hiitten u. salinenwesen im 
preuss. Staute, 1905, LIII, 438. 
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alone, in view of the high mining costs and the long railway hauls, would not be 
sufficient to warrant production. 

It is impossible to give average prices, but the following may serve to illustrate 
their range. In one case ore is now netting $9.50 to $12 per'ton, being sold for zinc 
only. The price varies with the average St. Louis spelter quotation for the preced- 
ing month. The composition of the ore is about as follows: 


Composition of Rocky Mountain zinc ore. 


ZO. ie ve ec e ESe eR STO Vr ER per cent.. 35 | Bllica..... e irc percent.. 21 
IPOl lesa aacsesK datu obs Cid. deese do. XII BIIVeI2 x ars ounces.. 6 
Leñnd ——— ————— S do JE GOle Mer SE do.... .03 


The same ore had netted about $7 to $8 per tón when sold to another company 
which made direct allowance for the values other than zinc. In the latter case 90 - 
per cent of the market price was paid for lead ore over 12 per cent, and gold and 
silver were paid for as in lead ores. A mixture running 28 per cent zinc and 17 per 
cent lead was preferred and ore carrying up to 31 per cent of zinc was bought. 

In another place $14 net is paid for 40 per cent zinc ore and $20 bid for 50 per cent 
ore, no account being taken of the gold, silver, or lead. One of the re-treatment mills 
has bought ore on the bases of $5 a ton for 35 per cent ore and 30 cents a unit up or 
down. In still another place 40 per cent ore having small values in gold, silver, and 
lead nets $10.50 per ton. 

In general it may be said that in nearly every western camp 40 per cent zinc ore is 
now readily salable, ore ranging from 30 to 40 per cent can be handled in most of 
them, and ore ranging from 20 to 30 per cent is in demand in many. Ores below 20 
per cent in grade must be concentrated, and it is often economical to concentrate ores 
running as high as 30 per cent in zinc. Although the losses in tailings are sure to be 
high, the bulk of the gold4ilver values can in this way be thrown into a very desir- 
able lead-iron product. By adopting this method ores running as low as 10 per cent 
in zinc, if they carry also gold-silver values, can be werked in most of the western 
camps. In Colorado, under favorable conditions, ore as low as 7 per cent in zinc is 
concentrated, and 15 per cent is sold to the re-treatinent mills. 

Zinc-carbonate ores, because they may be directly converted to zinc oxide, can 
usually be marketed, if they contain over 20 per cent of zinc. If they have low 
values in copper, gold, or silver, it is an advantage, but lead is a disadvantage. 

The most important markets for the western ores are Denver, Pueblo, and Canyon, 
Colo. At these points they are either smelted or milled in transit and sent on to 
Iola and other eastern Kansas points. Freight rates are, on the whole, low. From 
Leadville to eastern Kansas the rate is $3.50 per ton; from Salt Lake City to Colorado 
common points, $4, with $2 from there to Iola; from Frisco to Salt Lake City $2 is 
charged. From British Columbia points to eastern Kansas there is a rate of $9, but 
in this case there are tariff complications. 


PRODUCTION. 


The United States Geological Survey has hitherto collected the statistics of metallic 
zinc, and detailed figures of zinc ore production in the Western States are not 
available. Mr. W. R. Ingalls gives the following estimates of ore produced and sold 
to spelter manufacturers: 


Estimated zinc ore production of Rocky Mountain States. a 


Short tons. ' Short tons. 
Colorado cocus sou LERRA Sami 105.0500. WG ais ce E pae xn DU xe x E Ea 1. 700 
New MexiCOS ccc Ebo REATO ERR e LE 20, 000 
tig i A EE E E T E ios , 465 
ORs ty ons elena ent oie iD la 9,265 | Tote 138, 465 
MODtüllib 522 tecoR oaa p ORDRE bun: 2, 000 | 


a Eng. and Min. Jour., vol. 81, 1906, p. 909. 
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The production of New Mexico is stated to have been estimated and subject to 
revision, and a small additional output is credited to Arizona and Nevada. Besides 
the above tonnage, 33,000 tons, averaging 22.7 per cent zinc and 8.8 per cent lead, 
were used at Canyon, Colo., in making lead-zinc pigment. Of this, 800 tons is to be 
credited to Arizona and the remainder to Colorado. These figures are probably: 
substantially correct, except that the New Mexico production is too high. 

Culorado.—As already indicated, the principal western production comes from 
Colorado, and in this State Leadville is the leading zinc camp. Ores ranging from 
20 per cent up in zinc content are now shipped, the greater portion going to re-treat- 
ment mills, where the ores are raised in grade and decreased in bulk before going to 
the smelter. This produces the anomaly that there is more ore shipped from Lead- 
ville than from the whole State including Leadville. As the ore leaves the camp it 
runs mainly from 30 to 36 per cent in zinc. In 1904, 72,000 tons of the shipments 
averaged 31.4 per cent, and in 1905, 13,969 tons shipped averaged a trifle less than 
36 percent. Before this goes to the smelters the bulk of it is concentrated so as to 
run 45 to 50 per cent in zine. 

In Leadville the most important producers are the Moyer mine of the Iron-Silver 
Company, and the various properties of the Western Mining Company. The Small 
Hopes, Ibex, and several other companies also ship zinc. The bulk of the ore is 
sold crude, but there are two wet concentrating mills belonging to the Western Min- 
ing Company which run on ore carrying about 20 per cent and produce concentrates 
ranging from 30 to 35 per cent in zinc. The main object in the milling is to reduce 
the silica and to separate from the zinc a lead-iron product which carries most of the 
silver-lead values. The Rho is the only dry process inill in the district. It is 
situated at the mouth of the Yak tunnel. The ore here is dried, crushed in ball 
mills, and passed through International magnetic separators, producing as usual a 
zinc and a lead-iron concentrate. The mill is new and well equipped for automatic 
handling of ores. No data are available as to its work. 

The ore deposits of Leadville have been frequently described. From the point of 
view of zinc producers the immense size of the ore shoots is the most striking feature. 
These are in flat-lying limestone, and in ground plan measure from 100 by 300 to 200 
by 600 feet. Vertical faces of ore 60 feet high are exposed. It should be remem- 
bered that this is solid ore of the sort now shipped, running 20 to 30 per cent in 
metallic zinc. These bodies are found below the great shoots of lead carbonate, 
which gave early fame to the camp. While the ore bodies formerly worked were © 
reputed to be free from zinc, it was present in quantities sufficient to interfere seri- 
ously with ordinary lead smelting. 

Next to Leadville, Creede is the most important producer of zinc in Colorado. 
The ore here is unusual for the region in being free from iron. A high-grade con- 
centrate, rivaling that of Joplin, is obtained by simple wet concentration. In Clear 
Creek County zinc is produced at a number of mines, particularly near Silver Plume. 
The Mendota, Bismark, and Waldorf companies are the main shippers. The ore is 
sold crude or concentrated in wet mills, which produce concentrates running 33 to 
16 per cent in zinc. Occasionally lower grades are sold for treatment in Denver. 
The ore shoots are not large, and zinc production is incidental to precious metal 
mining. Zinc ore is shipped regularly from Kokomo, in Summit County, and small 
lots are sold from Silverton, Rico, and other points in the San Juan region. 

New Merico.—The principal production in New Mexico is from the Graphic and 
Kelley mines, in the Magdalena Mountains. These have been described by C. R. 
Keyes.4 The ore bodies form very large ore shoots, and in many particulars the 
occurrence is similar to that at Leadville. At Magdalena, however, the ore has been 
largely converted to carbonate, and copper is more abundant than at Leadville. 
Salphide of zinc is found with the carbonate, and considerable sulphide was shipped 


a Keyes, C. R., Zinc carbonate ores of the Magdalena Mountains. Min. Mag., vol. 12, pp. 109-114. 
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in 1905. The Kelley mine did not ship heavily this year, as a new shaít was being 
sunk and other arrangements made for a large future production. The Graphic 
mine shipped carbonate ore direct to the Ozark Oxide Company at Joplin, Mo., with 
which it is affiliated, and sulphide ore to Gas, Kans., where it was roasted before 
shipment to the oxide works. 

In southwestern New Mexico zinc ore is also producti in Grant and Dona Ana 
counties, In the former, at Hanover, considerable quantities have been taken out 
by the Empire Zinc Company; at Tres Hermanos, Thurman and Lindauer are ship- 
ping oxidized ores; and at Pinos Altos, the Comanche Mining and Smelting Company 
has begun to ship. In the Organ Mountains the Copper Bar Mining Company 
reported some shipments in 1905. 

Arizona.—Zine has been found at several points in Arizona, but the only ship- 
ments in 1905 are reported by Mr. Victor Heikes to have been made by the Copper 
King Mines Company, operating in the Tiger district of Yavapai County. The ore 
shipped was prepared by concentrating, with Dimmic tables, material taken from 
old dumps. 

The litigation which has tied up this property for several years having been 
recently settled, regular production may now be expected. 

Utah. —The zinc production of Utah at present comes largely from Park City and 
Frisco. Atthe former camp the Daly-West is the main producer, and at Frisco the 
llorn Silver. The ores from Park City are re-treated at Salt Lake City by the West- 
ern Ore Separating Company, and yield a concentrate running 36 to 42 per cent in 
zinc. The mine is described by J. M. Boutwell.4 A number of other mines in this 
district contain important quantities of zinc ore and may be expected in time to 
become producers. 

The Horn Silver mine at Frisco, which has been an important producer of silver 
and lead for many vears, is now shipping zinc regularly. The ore body has been 
described by S. F. Emmons ? as occurring “along a faulting fissure at the contact of 
an altered igneous rock and a dolomite of uncertain age and near a mass of mon- 
zonite. The limestone where in contact with the monzonite has been subjected to 
contact metamorphism." The workings extend to a depth of 1,600 feet and to a dis- 
tance of & half mile or more along the strike of the vein. The working face where 
seen between the 500-foot and the 900-foot levels is 15 to 25 Teet wide, and shows 
zinc blende, galena, and pyrite cementing and replacing crushed masses of the 
country rocks. The ore is sufficiently high in zinc to be shipped without concentra- 
tion, and about 12,000 tons have been shipped. The range in composition is about 
as follows: 


Composition of Horn Silver mine zinc ore, Utah. 


ZING tot erica lus gaiis 2s -per cent.. 34 to 42 | Silica ..................... ecce per cent.. 20 to 22 
DROW ob enews E cR Ec di do.... lto 3 | SIVeroli 4 ee ev E EZ ounces.. 24 to 12 
CAO st oa Sa ene tes Die RUM Ets do... Stols |' Gold. eso eee rate do.... 0. 03 


The ore is a peculiar brown to red color, and consists mainly of sulphide, but is 
said to be in part also sulphate. It has the little understood property of ‘‘tribo- 
luminescence” —becoming luminous when scratched with steel. Gypsum and other 
sulphates are abundant, and the whole ore body is within the zone of oxidation. 
It is not practicable to give estimates of the amount of ore in sight, but a very large 
tonnage is available, even without concentration, which, in the absence of fuel and 
water, would be difficult and expensive. 

Nevada.—Zine ore occurs at several points in Nevada in connection with lead-silver 
ores, but very little has yet been mined. Near Reno it is found and has been 


a Boutwell, J. M., Prof. Paper U. S. Geol. Survey. (In preparation.) 
b Emmons, S. F., Tbe Delamar and Horn Silver mines, Traus. Am. Inst. Min. Eng.. vol. 31, 1901, Pp. 
0-053. 
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shipped. In the Spring Mountains, near the old Potosi mines, a considerable quan- 
tity of zinc carbonate has been found. It occurs in Mississippian limestone, and in . 
appearance and form of ore body has certain resemblances to the Wisconsin ore 
bodies. It has been elsewhere described.¢ Carbonate ore running 40 to 45 per cent 
in zinc and about 12 ounces of silver is shipped, being hauled to Las Vegas. A pecul- 
iarity of local practice is that the ore is roasted before shipment to reduce the weight 
and raise the grade. This, while common in Europe and formerly practiced in Wis- 
consin, is not, so far as known, carried on elsewhere in the United States. Owing to 
difficulties in using poor wood for fuel the results are not very satisfactory. In one 
test run on a lot of 400 pounds the grade was raised from 39.4 to 42.4 per cent, with a 
loss of 14 per cent in weight. 

Montana.— The center of zinc production in Montana isat Butte. In the old silver- 
lead mines of this camp there are considerable bodies of ore which formerly could 
not be worked because of the zinc penalty. Under present conditions much of this 
ore is of value. The principal output is handled by the Montana Zinc Company, 
which has remodeled one of the old silver mills for that purpose. Both wet and dry 
concentration are employed. The crude ore is crushed to 24 mesh, sized, and run 
over Wilfly tables, making a lead-iron product carrying most of the gold and silver, 
zincky middlings, and siliceous tailings. The zincky middlings are dried and treated 
on the Blake 'machine, of which there are 13 in the plant. Here again a lead-iron 
and a zinc concentrate are made. The lead-iron concentrates are shipped tothe East 
Helena smelter of the American Smelting and Refining Company. The zine con- 
centrates go to the Lanyon smelter, at Iola, Kans. Concentrates running as high as 
99 per cent in zinc with 3.3 per cent of iron have been produced from crude ore, 
running 14.6 per cent zinc and 30.5 per cent iron, but the average separation is not 
so good. The analyses given below are representative rather than strict averages. 


Analyses of Butte zinc ores. 


s Í 
eres (2) Blake.|(3) Blake.|(4) Alice. (5) Blake. (6) Blake. 
Zine con- Iron Zinc con-| Iron 
Crude centrates, product. Crude. icentrates, ; product. 
ah a el ek el 
AA IS EE percent... 16.9 26.8 7.5 16.8 42.4 9.9 
PRO Gate te a crea ue PER ES ERN do.... 7.7 8.2 28.4 8.5 3.9 29.5 
A EEE T E do.... 1.5 4.5 14.6 . 6.7 2.8 12.9 
cli vp T TRE do.... 46.6 27.6 | 5.4 40.7 15.7 4.0 
quce a eile id re ee ee 5 —— * Fe eee e 
(7) Lexing- (8) Blake. |(9) Blake. 
Zine con- Iron 
Crude. centrates. | product. 
ONG cchacu dice Owe ia a eter canal peace ee s MENS per cent.. 20.6 84. 7 15.4 
MON Ae O —————————Ó—— do.... 9.4 10.6 :21.9 
B o ———————Á— "— —— —' do.... 6.0 6.2 15.0 
Bi CH his adres vates ede eu Daa ich tdcteuaeh a dU eas EU dUER do.... 41. 6 14.7 7.4 
Silver............... JA ounces.... 4.10 6.7 10.0 
On HN I do.... . 06 . 09 .14 


The Montana Zinc Company began operations in April, 1905. The company buys 
the crude ore, treats it, and sells the concentrates. It has handled, in addition to 


the ore from Butte, small lots from various points in Montana, as also from Burke, 
Idaho. 


a Bain. H. F., A Nevada zinc deposit, in Contributions to Economic Geology, 1905: Bull. U. S. Geol. 
Survey No. 285, 1906, pp. 166-169. 
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Idaho.—Zinc is found and is now mined in both northern and southern Idaho. 
In the Coeur d' Alene district it is currently stated that the lead occurs free from 
zinc. This statement is not entirely correct. The ore shoots now worked are, 
indeed, remarkably free from zinc, but the average feed analyses for the first seven 
months of 1905 at one of the large mills showed 1.7 per cent of zinc and 6.8 per cent 
of lead. At another for the same period the corresponding percentages were 3.8 
zinc, 6.1 lead. Asthese figures represent many thousands of tons it is evident that 
much zinc is even now going through the mill; in one case practically two-thirds as 
much zinc as lead, and a quantity almost as great as is found in the crude ore of 
some of the Joplin mines. In time, and as zincky ore shoots are encountered, the 
mills will doubtless be altered so as to save the zinc as well as the lead. At present, 
attention being concentrated on the latter, zinc-bearing ore shoots are avoided. "The 
ore being generally sold with a 10 per cent zinc penalty the small] quantity present 
does not attract attention. The Helena-Frisco mine is said to have encountered zinc 
in depth; the Hercules has shipped a small quantity of hand-picked ore; and the 
. Granite mine was reopened in 1905 by the Success Mining Company for the especial 
purpose of working the zinc ore known to be present. An ore shoot 12 feet across 
has been developed 80 feet along the vein. It has been cut on two levels 400 feet 
apart, and an upraise 100 feet from the lower shows the ore in full thickness. It is 
said to assay 37 per cent zinc and 17 per cent lead. The ore is a dense brown to 
black mass with very little silica, and when crushed to 80 mesh and run over Wilfley 
tables it has produced lead concentrates running 56 per cent, and zinc concentrates 
running 45 to 50 per cent. It seems probable that other equally valuable ore shoots 
will be found in this region. 

In southern Idaho the zine ore so far mined has come mainly from the Wood 
River district. The Lucky Boy mine, 14 miles from Ketchum, is the main producer. 
The ore body occurs here in a faulted limestone near ““syenite.”? The vein shows a 
thickness of 4 to 8 feet of ore, which carries very little lead, silver, or gold. As 
shipped it runs 40 to 43 per cent in zinc. 


EXPORTS AND IMPORTS. 


Relatively little zinc ore is now exported. From New Jersey 30,448 tons were 
sent out. This is about the usual quantity. Ore from Joplin has from time to time 
been shipped through Galveston, and since 1899 Colorado ore has gone out through 
this port rather regularly. The development of the western smelting industry has, 
however, made a home market for this ore, and the export movement has practically 
ceased. 

Imports of zine ore began in 1904 and became so important as to attract attention 
in 1905. The ore came from both British Columbia and Mexico; about 8,000 tons 
were brought in from the former, and 30,000 from the latter. Itis exceedingly dif- 
ficult to get at the exact tonnage owing to the differences in classification. At the 
time the present tariff law was enacted it was not anticipated that zinc would be 
imported. The matter gave rise to protests to the Treasury Department in 1905 by 
the representatives of the Joplin mines, and there is still much confusion as to the 
application of the schedules. Y 


QUICKSILVER. 
By F. W. HORTON. 


PRODUCTION. 


The production of quicksilver in the United States during 1905 amounted to 30,451 
flasks (of 75 pounds net each), valued at $1,103,120, as compared with 34,570 flasks, 
valued at $1,503,795, in 1904, a decrease in quantity of 4,119 flasks and in value of 
$400,675. This output was produced by four States as follows: California, 24,635 
flasks; Texas, 4,723 flasks; Utah, 1,050 flasks; Oregon, 43 flasks—in all, 30,451. 

This falling off in production was due primarily to a lack of demand and a conse- 
quent decline in price, and also to a depletion of tlie richer ore bodies in some of the 
larger mines. These, together with other causes for a decreased production, will be 
discussed in detail under other headings. 


CALIFORNIA. 


The quantity of quicksilver produced in California during 1905 was 24,635 flasks, 
valued at $886,081, as compared with 29,217 flasks, valued at $1,270,200, in 1904. 
This output represents 81 per cent of the total production of the country. 


Total production of quicksilver in California, 1850-1905. 
[Flasks of 764 pounds net; 75 pounds net since June 1, 1901.] 


————— 


Year. Quantity. Year. Quantity. Year. Quantity. 
| EREMO eee 7,723 | 1869................- l 33, R11 || 1888................. | 33, 250 
Iob e ean 97,779 | 1870................. /— 80,077 | 1889................. ?6, 464 
| PR 20,000 | 1871................. | 31,686 || 1890................. | 22, 926 
DO "E Nr AAA | 81,621 || 3891.55: eov opaxsa S | 22,904 
i DET l 30,004 | 1873...............-- 27,642 || 1892. ................ | 27, 993 
Do RE | — 88,000 | 1874................. 27,756 | 1898...........s sues | 30, 164 
S EDEN 30,000 | 1875................. — 50,250 || 1894................. | 30, 416 
ABT THO 28,204 || 1876............ Lees. IT 36, 067 
ae Ic" , 81,000 | 1877................. 79,395 || 1896...............- 30, 765 
Se 13,000 |! 1878...............-. | 68,880 |] 1897................- 26, 691 
i PEOR ks 10, 000 | Tr oer ee | 13, 684 | A CN 31, 092 
Bob. scs aS 35,000 || 1880................. 59,926 || 1899................. 29, 454 
Irc m M e 42,000 || 1881...... ......ece. | — 60,851 || 1900....... esee 26,317 
n LO EE 40,531 | 1882................. | 52,732 || 1901................. 26,720 
em 47,489 | 1883..............e. ! — 46,725 | 1902........ esee 08, 972 
S 53,000 | 1884................- 31,913 || 1908................. 30, 526 
pg Teee 46,550 | 1885... . — 82,073 | 1904 sd cele tiered 29,217 
ba C77 47,000 | 1886..............-.- 29,981 || 1905............ sss. 00 8,685 
ome 47,728 je A TE 33, 760 | Total... 1,997,344 
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The decrease of 4,565 flasks in the quantity of quicksilver produced in California 
during 1905 is due rather to a lessened production of all the mines than to any seri- 
ous falling off in the output of any single one, with the exception, perhaps, of the 
e New Almaden property in Santa Clara County. This is the oldest quicksilver mine 
in the country, and for years was the largest producer on this continent. The place 
that it held in the production of quicksilver is best indicated by the fact that of the 
total output of the whole State of California during the last fifty-five years nearly 
2,000,000 flasks, fully one-half, has been produced by the New Almaden. At present 
the New Idria mine in San Benito County is the largest producer in the State. The 
Napa Consolidated, in Napa County, and the New Almaden come next as regards 
output. The Oceanic, the Great Western, the Great Eastern, the Socrates, the Karl, 
and the Altoona are the other principal producing mines of the State. 

The outlook for an increased production of quicksilver in California is not encour- 
aging, and a further decrease in the output for 1906 is indicated by the decline in 
production from 3,449 flasks in January and 2,526 flasks in February of 1905 to 1,558 
flasks in January and 1,904 flasks in February of 1906—a decrease of 861 and 622 
flasks, respectively. 

The production of quicksilver in California, by counties, for 1904 and 1905 is given 
in the following table: 


Production of quicksilver in California, by counties, during 1904 and 1905. 


| Flasks of 764 pounds net; 75 pounds net since June 1, 1904.] 


| 1904. 1905. 
County. = -— TR ARAS ees 
, Quantity. Value. Quantity. , Value. 
AN RR RT E RR RT eT ET ¡ 400! — $17,400 326 $12, 321 
TAM Cine oe de cui aae Mes bbs viet te cia 3, 044 132, 414 1, 462 51, 937 
Ni Prices tacos 5,329 231,811 4, 853 | 171, 910 
Sar HONG iue aeos is 8, 480 | 365, 880 7,967 | 256, 959 
San Luis ODIO ici oak euer er OR bows Sind 4,896 | 212,976 3, 510 126, 440 
Santa CIAT A di 3, 889 169, 172 2, 693 95, 968 
Solano and Santa Barbara ........................ eens 377 16, 400 601 | 20, 588 
SONOME A a SWR E N IN E SY d oA 2, 700 117,450 2, 084 97, 041 
Trinity and Kings ......................Llee serere | 102 4, 437 639 22, 917 
Td ita 29,217 | 1,270,940 24, 635 886, 081 


TEXAS. 


The developments in the quicksilver industry in Texas during 1905 were the most 
important in this country. They have been described in several articles (see bibli- 
ography at close of this report), to which the reader is referred for details. During 
the present summer a member of the United States Geological Survey will make a 
reconnaissance examination of the quicksilver resources of this section. Pending 
the publication of the results of that examination the following summary statement 
has been prepared from recent publications. 4 


LOCATION. 


The quicksilver deposits are situated in the extreme southwestern part of the 
State in the south western corner of Brewster County, about 300 miles southeast of 
El Paso, about 100 miles south of the line of the Southern Pacific Railway, and from 


a Phillips, W. B., the quicksilver deposits of Brewster County, Tex.: Econ. Geology, vol, 1, No. 2, 
1906, p. 155; Terlingua quicksilver district: Mining World, Sept. 2, 1905; A new quicksilver field in 
Brewster County, Tex.: Eng. and Min. Jour., Jan. 28, 1904. 


Hill, B. F., Terlingua quicksilver deposits: Bull. Texas Univ. Min. Survey No. 4, 1902. 


QUICKSILVER. . . 895% 


i to 15 miles north of the Rio Grande. They lie in three areas, known, respectively 
as Terlingua, Study Butte, and Chisos districts. 

The Terlingua district comprises an area of about 25 square miles in the immediate 
vicinity of Terlingua. The Study Butte district embraces about 6 square miles about 
10 miles east from Terlingua. The Chisos district, the last discovered and the least 
developed, lies immediately east of the districts mentioned and southeast of the 
Chisos mountains. 


OCCURRENCE. 


The country rock in this region comprises limestones, shales, and marls of Creta- 
ceous age, and effusive rocks, andesite, phonolite, and rhyolite of Tertiarv age. The 
quicksilver ores have thus far been found in the limestones, shales, and rhyolite, but 
nowhere in the sandstone nor in the marls. 

In the Terlingua district the prevailing form of occurrence is as veins of cinnabar, 
in northeast-south west calcite veins, in cavernous, close-grained limestone. Native 
quicksilver and oxychlorides are also present. The grade of ore varies greatly, 
ranging from 0.50 to 2.50 per cent. One of the largest furnaces was recently running 
on 0.75 per cent ore; mixtures, however, rarely fall below 2 to 2.50 per cent. 

In the Study Butte district the quicksilver commonly occurs as cinnabar in shales 
and occasionally in both veins and disseminations in rhyolite. 

In the newer districts which are being prospected to the north of Christmas 
Mountain and south of the Chisos mountains cinnabar is found in limestone. as at 
Terlingua. 


COMMERCIAL CONSIDERATIONS, 


The development of this industry in this region is seriously impeded by deficiency 
in water supply, railway facilities, and fuel. The Terlingua district depends for its 
supply for six months in the year on water caught in reservoirs during the rainy sea- 
son, and for the remainder of the season on water hauled in tanks from Terlingua 
Creek (6 miles) and the Rio Grande (15 miles). The price is $2.50 to $3.50 per 
tank of 350 to 500 gallons. The Study Butte and the Chisos districts are more advan- 
tageously situated in this respect, as the former is traversed by Terlingua Creek, and 
the latter lies within 6 miles of the Rio Grande. The Southern Pacific Railroad at 
María, Alpine, and Marathon, the nearest point, is 105, 95, and 90 miles, respec- 
tively, north from Terlingua. Wood, which is scarce and becoming exhausted, 
costs from $6 to $7 a cord. Cretaceous coal in seams averaging from 10 to 12 inches 
in thickness occurs in accessible localities in limited quantity. 


MINING. 


The mining methods employed in this region are extremely crude. Most of the 
ore is excavated by pick and shovel from shallow open cuts following the course 
of the veins. Drifting along the veins from shallow shafts is practiced to some 
extent. The broken ore is either hoisted to the surface by means of rude windlasses 
oris packed up “chicken” ladders by the Mexican miners in rawhide buckets. The 
deepest shaft in the region is down only about 300 feet, in limestones. The shales 
have been penetrated only to a depth of 220 feet. 

After the ore has been brought to the surface it is hand picked and sorted into 
different grades. It is then hauled to the furnaces, where it is passed over grizzlies 
to sort out the fine ore, and the coarser material is then crushed to 1 to 2 inch size 
in jaw machines of the Blake type. Gasoline engines furnish the necessary power 
to run the crushers and also to drive belt conveyors, which take the crushed mate- 
rial to the ore bins, where it is stored until needed to supply the furnaces. 
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The reduction of the quicksilver is effected either in furnances or retorts. Of the 
seven active companies in the field five employ Scott continuous furnaces, the other 
two use retorts of different types. The construction and operation of these, together 
with a description of the condensers used, is.discussed later under the heading of 
Methods of Quicksilver Reduction. 

In this district furnace ore generally runs from 1 to 24 per cent quicksilver, but 
material containing as small a quantity as three-fourths of 1 per cent is profitably 
treated. For retort work a much richer grade of ore is necessary, as the losses 
incurred are very large. Generally such ore runs from 5 to 20 per cent metal. 

The chemistry involved in the operation of reduction is comparatively simple. 
In the furnace the chief reaction which takes place is HgS+ 20=Hg+S0O,. The 
sulphur in the heated ore is oxidized by the air to SO, and the liberated mercury is 
volatilized to be later condensed and collected. All of the condensers used in the 
district are air cooled, as the scarcity of water precludes its use for this purpose. 
This means that for efficient work the number of condensers must be greater than 
where water cooling can be utilized. 

In the retort, lime is generally added to furnish a reagent to unite with the 
sulphur, the reaction that takes place being 4HgS + 4CaO = 4Hg 4- 3CaS + CaSQ,. 


OPERATING COMPANIES. 


Following is a list of companies engaged in the active mining of quicksilver ore in 
this region. 


Quicksilver mining companies in Texas. 


María and Mariposa Mining Company ............... c. cee cee cece e ec cece na corro Terlingua. 
Terlingua Mining COIDDAHY cess dednudaseixbéReudseLenstee RAM UR E PEL BURNS D Eds Terlingua. 
Lone Star Mining Company - oeeiou es va A A A AAA e us Terlingua. 
The Chisos Mining Company es A RIED S Ee RUE EE Terlingua. 
The Big Bend Cinnabar Mining Company .............. 2.0 ccc cece teen ease nnne Big Bend. 
The Colquitt-Tigner Quicksilver Mining Company..........0.. 0... c cece esses e tane Terlingua. 
The Texas Almaden Mining Company ............ 20... cece ec cece ence esee rna Big Bend. 


Of these the first five were actual producers during the vear 1905, but at present 
(March 1, 1906) only two companies, the Marfa and Mariposa and the Chisos, are 
producing. 

The Marfa and Mariposa Mining Company has two 10-ton Scott furnaces in opera- 
tion. It was one of the first companies organized, and has been a remarkably steady 
producer ever since the opening of the field. 

The Terlingua Mining Company operates its 50-ton Scott furnace at intervals, min- 
ing and stocking ore until there is enough on hand for a run of six or eight weeks. 
The last run was made during the summer of 1905, and it may be some time before 
there is sufficient ore on the dumps to warrant another run. 

The Lone Star Company has 12 Johnson retorts, not now in operation, but to be 
started again soon. The plant has shut down temporarily to install additional 
machinery. 

The Chisos Mining Company has 4 D-retorts, of which it is now operating two. 
This company is at present largely devoting itself to development of its properties. 

The Big Bend Cinnabar Mining Company has a 50-ton Scott furnace, which closed 
down last September and has not been run since. 

The Colquitt-Tigner Company has a 10-ton Scott furnace, but it has been idle now 
for almost two years. At one time this property yielded some very fine ore; and 
recent rich finds which have been made in the immediate vicinity may induce the 
company to start work again. 
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The Texas Almaden Mining Company is building a 20-ton Scott furnace. It is 
expected to be completed by April 1, and the company will then commence active 
operations. | 

Of the companies mentioned, the mines of the Marfa and Mariposa, the Terlingua, 
the Lone Star, and the Colquitt-Tigner are all in lower Cretaceous limestone; the 
Chisos, the Big Bend, and the Texas Almaden companies are mining in the upper 
Cretaceous shales. 

PRODUCTION. 


The production of quicksilver in Texas during 1905 was 4,723 flasks, valued at 
$173,362, as compared with 5,336 flasks in 1904, valued at $232,116, a loss of 613 flasks 
in quantity and of $58,754 in value. This output for 1905 represents 15.53 per cent of 
the total production of the country. The decrease in the output was in a large 
measure due to a very heavy decline in the price of quicksilver. Then, too, the 
feld is in a state of transition; many of the companies are either changing their 
method of reduction, installing new plants, machinery, etc., or are confining them- 
selves to developing their properties. Work along these lines makes a present actual 
production a matter of secondary importance, but it is a great factor toward increas- 
ing future production. | 

The following table gives the annual production of Texas from 1899 to 1905, in- 
clusiva: 

Production of quicksilver in Texas, 1899-1905. 


[Flasks of 76} pounds net; 75 pounds net since June 1, 1904.] 


Flasks, 

A A THER 1, 000 
A gd ates dla abel a EAA anid ss shh du EE iA 1, 800 
A A PP AR TEN A quce et AI RES? OIC MC ee eae 2, 982 
DO ei Seis ate A Aa M IM tn BO A AO 5,319 
ir] RPM EOD bep REDE EN ONO A 5,029 
pg ac encre TETTE 5, 336 
Di HM IC CT EH" 4, 723 
MOAN MESS E A E OEE ERE 26, 139 


FUTURE PROSPECTS. 


Whether Texas is to take an important place as a quicksilver-producing State 
depends upon two things: First, upon the enlargement of the existing field; and, 
second, upon the development of the properties already located and the proving of 
the existence of good ore at considerable depths. 

The extension of the field seems almost certain. Active prospecting is daily bring- 
ing to light new deposits, and there is a large area of country, as yet only partly 
prospected, having identically the same geological formation as that in which the 
deposits have been found. As to whether the ore is contained merely in.surface 
deposits, or whether it continues to considerable depths, little can be said. A 
study of the geological con@itions does not materially assist in answering this ques- 
tion, as the source of the quicksilver is in dispute. However, it is known that in 
the deepest shaft in the region, which is down 200 feet, as good ore is found at the 
200-foot level as on the surface. The question of how much deeper it goes must be 
answered by the further development of the existing properties. 


OREGON. 


During 1905 the quicksilver production of Oregon amounted to only 43 flasks,a 
valuedat $1,677. This quicksilver was all produced in a small experimental furnace 
which wag operated for about one month at the Black Butte quicksilver mine. This 
mine is situated in Lane County, about 150 miles south of Portland, and is the 


alt is understood that these flasks were not standard, but a special size (model flasks) made for 
exhibition use, 
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largest in the State, with over 3 miles of workings and one shaft down 1,600 feet. 
Black Butte Mountain, in which it is located, is composed of a much broken and 
altered andesite, and the cinnabar is found both in veins along the fracture plane 
and also disseminated throughout the country rock. The Black Butte Company has 
a 50-ton Scott-Huttner furnace, which is to be remodeled and started in 1906. Later 
a 100-ton Dennis furnace may be erected. 

In the so-called Meadows district, on the upper Rogue River, there are a half 
dozen small quicksilver mines said to be in good ore, but as yet they are little more 
than prospects. 

Oregon produced 75 flasks of quicksilver in 1901, 200 flasks in 1900, and 65 flasks 
in 1887. . 


U TAH . 


The production of quicksilver in Utah during 1905 was 1,050 flasks, valued at 
$12,000. The entire quantity came from the retorts of the Sacramento Gold Mining 
Company, whose mines are located near Mercur, Tooele County. 


ARIZONA AND NEVADA. 


During the year discoveries of quicksilver have been reported from Yavapai 
County, Ariz., and from Washoe County, Nev. 

In Yuma County, Ariz., the Colonial Mining Company is doing considerable 
development work on its property located at Cinnabar, 14 miles from Ehrenberg. 
This company has a 7-foot vein of ore sai! to average about 14 per cent quicksilver. 

In 1904 Nevada produced 17 flasks of quicksilver, and 65 flasks in 1903. 


PRICES. 


During 1905 the price of quicksilver suffered a heavy decline, dve to a marked 
decrease in demand. The average San Francisco price for the year was $36.22 per 
flask of 75 pounds. Corresponding average quotations were $44.10 per flask in 1992, 
$45.29 in 1903, and $43.50 in 1904.4 In San Francisco wholesale quotations of 
quicksilver for domestic delivery ranged from $37 to $42 per flask, and metal for 
export was quoted at $35 to $41. In New York prices were $38 to $42.50 per flask, 
and in London from £7 2s. 6d. to £7 12s. 6d. per flask. | 

The decrease in the demand for quicksilver, and the consequent decline in price, 
was largely due to the modern practice of smelting silver and gold ores, when 
feasible, in place of subjecting them to amalgamation processes. Numerous improve- 
ments have been made in methods of amalgamation also, which tend to lessen the 
mercury losses during the proccss. + 


USES OF QUICKSILVER. 
0 


The principal use of quicksilver is in the amalgamation of silver and gold ores 
The demand for this purpose practically regulates the price of the metal. Consider- 
able quantities are also used in the manufacture of a vermilion pigment, but this 
industry is suffering a decline occasioned by the competition of cheaper but inferior 
red of the vermilion shade made with aniline dyes. In industrial chemistry quick- 
silver is used to quite an extent as an electrode in various processes. For example, 
in the manufacture of caustic soda a solution of common salt is subjected to elec- 
trolysis, and the metallic sodium set free combines with the mercury electrode. 
forming sodium amalgam, which when treated with water liberates sodium hydrate. 


a The standard weight of the quicksilver flask was changed June 1, 1904, from 764 pounds net to :5 
pounds net. 
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Small quantities of quicksilver are used in medicine, as calomel or corrosive subli- 
mate; as tin amalgam, in the manufacture of mirrors; for coating the zinc plates of 
electric batteries; as gold, copper, or zinc amalgams in dentistry; in thermometers, 
barometers, and various other scientific apparatus; and in electrical machinery 
where moving or liquid contacts are desired. A new use for the metal is its employ- 
ment in the mercury vapor electric lamp. 


REDUCTION OF QUICKSILVER. 


The extraction of quicksilver from its ores is at present effected solely by dry 
processes. The ore (generally cinnabar, accompanied at times with small globules 
of native metal) is decomposed by heat and the liberated mercury is volatilized to 
be later condensed and collected. 

Methods of extraction may be grouped into two general classes, according to 
whether the reduction takes place in tightly sealed iron retorts or in furnaces. 

In the retort the decomposition is effected by the use of some reagent, such as lime 
oriron. The chemistry involved in the reduction is illustrated by the reactions— 


4HgS--4Ca0=4Hg+3CaS+CaSO,, or HgS + Fe— Hg -- Fes. 


Here the mercury vapor is kept entirely separate from the gases formed by the com- 
bustion of the fuel used in heating the retort. 

In the furnace, the sulphur in the heated ore is oxidized by the air to SO, in 
arcordance with the reaction HgS--20— Hg--SO, In this method the furnace 
gases come into direct contact with the ore and pass into the condensers with the 
mercury vapor, as CO, CO,, N, unused air, SO,, etc. 

The use of retorts is practically limited to the treatment of very rich ores, mercu- 
rial soot, and concentrates. However, they may be used to advantage in treating 
small lots of ore, in making test runs, etc., and on this account, together with their 
«mall initial cost as compared with furnaces, they are generally adopted as a means 
of reduction in first opening up a new property and preliminary to the building of a 
furnace. In comparison with the furnace, the retort has a very small capacity and 
the expense for fuel and labor is much greater. Retorts are also short lived, burn- 
ing out rapidly even when great care is exercised in firing. However, they have 
the advantage of yielding the mercury vapor in a concentrated condition and undi- 
luted by the furnace gases which prove so harmful in condensation of the quicksilver. 

The furnaces in general use in this country are of the shaft type, and may be 
classed as ‘‘coarse-ore’’ furnaces and *'fine-ore"' or ‘‘tile’’ furnaces. 

Omitting differences in detail between various styles, the **coarse-ore”” furnace 
consists of a cylindrical brick shaft into which the ore, mixed with the proper 
amount of coke, coal, or wood, 1s charged at the top and the ashes and spent ore are 
reinoved at the bottom. A pipe issuing from the upper part of the furnace carries 
the mercury vapor and hot gases to condensers. This type of furnace is unable to 
handle fine ore successfully, so before the advent oí the fine-ore turnace the fines 
were of necessity briquetted before treatment. At present the ‘‘coarse-ore’’ furnace 
has been almost entirely done away with, the general practice being to crush the 
coarse material to 1 or 2 inch size and treat it in the *' tile'' furnace. 

The *'fine-ore" or “tule” furnace consists of a number of narrow rectangular 
shalts situated side by side, each provided with a series of inclined shelves or tiles 
placed in the opposite walls These shelves siope downward at an angle of 45? and 
loree the ore, which 1s fed at the top of the tlurnace, to lollow a zigzag path to the 
bottom, where it 19 discharged The end walisof the shafts are provided with open- 
logs, which aliow the flames from the fire box to pass through the ore on the shelves. 


The volatilized mercury, together with the turnace gases, pass into 8 vapor chamber 
and then on into the condensers. 


` 
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The length of time the ore remains in the furnace in order that a complete reduc- 
tion may be effected varies from twenty to forty hours, depending to a large extent 
on the character and fineness of the ore, on the temperature to which it is subjected, 
and again on the particular style of furnace employed. The ore should neither be 
so large that the heat does not penetrate to the center of the largest pieces nor so 
fine as to pack. The temperature aimed at is that corresponding to a cherry-red 
heat. € 

As to the type of furnaces employed abroad, the Cermak-Spirek is largely coming 
into use, especially in Italy.^ 

During 1905 a furnace for the reduction of quicksilver, which is a radical departure 
from existing types, was invented by W. B. Dennis, manager of the Black Butte 
quieksilver mine, Oregon. This furnace is fired by gas generated from wood, and, 
from experimental runs made with it, seems to possess many practical advantages. € 

An interesting innovation in the installation of a furnace of the rotary type for 
roasting quicksilver ore has been made at the Socrates mine in Sonoma County, Cal. 
The furnace is known as the White-Howell rotary. 4 

The condensation of fumes from retorts, where the volatilized mercury generally 
forms the chief constituent of the gas, is easily accomplished; but in the case of 
furnace fumes, where the volume of the mercury vapor is often less than 1 per cent 
of the total volume of the gases, a complete recovery of the mercury presenta many 
difficulties. Large quantities of CO,, CO, N, air, and SO,, carrying mechanically 
particles oí ore, ashes, and soot, must be cooled and all condensible vapors separated 
out. In consequence, large and scientifically constructed condensers are an absolute 
necessity. Mr. Benj. F. Hill, in an article on the Terlingua quicksilver deposits of 
Texas, * says: 

The principies upon which the most successful condensers have been constructed are as follows: 
1. Coonng of the furnace fumes by contact with large radiating surfaces exposed to the air. 


2. Sedimentation of the condensed quicksilver particles in enlarged chambers where the velocity - 
ot the gaseous mixture is reduced 


3. Constant exposure to friction surfaces, cross currents, and vortex motions to remove the globules 
of metal by calling into play the force of adhesion. 


The condensers generally used in this country are tall, narrow, brick chambers, 
divided into compartments by partitions and having cement floors, or floors con- 
structed of iron plates laid in cement, which slope both ways from the center. On 
either side of the condensers are gutters for carrying the condensed mercury and 
acid waters to receiving tanks. In most cases the condensing chambers have water 
backs to facilitate the cooling of the gases, but in the Texas quicksilver field the 
scarcity of water precludes its use for this purpose and cooling takes place solely by 
radiation. A number of condensers are generally connected with one another in 
series, but sometimes a combination arrangement of series and parallel grouping is 
adopted, as for instance in the plant ot the Marfa and Mariposa Mining Company, 
at Terlingua, Tex. In any arrangement of condensers the first one is generally 
employed as a dust chamber, in which the velocity of the gas current 1s sufficiently 
reduced to allow fine particles ot ore, ashes, etc., to settle, but where very little 
quicksilver 18 condensed. The chambers immediately succeeding catch the bulk 
of the mercury, and the last condensers of the series should contain but little. 

In cleaning up the condensers, which is done at intervals varying from two or 
three days to as many months, depending on the position of the condenser in the 


aA detailed account of this type of furnaces, with plans, sections, dimensions, and other data, may 
be tound in Trans. Am. Inst Min Eng., vol. 13, 1n an article on * Quicksilver reduction at New 
Almaden,’ by Prof S. B. Christy. The reader 1s also reierred to an articie by R. B. Symington on 
‘The present practice in the metallurgy of quicksilver in California in Mineral Industry tor 1899. 

b A complete account of tnis furnace, together with a review of tne quicksilver industry in Itary, 
mav be found an Mineral Industry for 1598 in an article by Vicinte Spirek 

c See description by Waldron Fawcett in The American Inventor, November, 1905. 

d lis construetion and operation are described in Min. and Sei. Press, January 14, 1905, by John W. 
Geary, on “The Rotary Furnace for Roasting Quicksilver Ores.’ 

e Hill, B, F., Terlingua Quicksilver Deposits; Bull. Texas Univ. Min. Survey No. 4, 1902, p. 43. 
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series, finely divided quicksilver mixed with large quantities of soot is raked down 
from the sides and floors of the chambers through openings provided for that pur- 
pose. This material is generally worked over mechanically, being stirred and 
rubbed in pans to cause the globules of quicksilver to coalesce. In this way most of 
the mercury is extracted from the soot, which is then either returned to the furnace 
or is mixed with lime and retorted. Electrical and wet methods are also used in 
cleaning up this product, especially abroad. The quicksilver is cleaned by filtering 
through charcoal, and is then bottled in cylindrical iron flasks which contain 75 
pounds. Detailed descriptions of the different types of condensers used may be 
found in the articles to which reference has already been made. 

The principal losses which occur in the furnaces and condensers are given by Pro- 
fessor Christy as follows: 

1. Furnace loss: Loss in residues from roasting furnaces. 


2. Condenser loss: Loss of vapor or liquid in condenser structure. 


3. Chimney loss: Loss of quicksilver tn escaping gases, either in the form of vapor or as quicksilver 
"mist." 


The first two of these losses are under control and can be practically eliminated 
by careful management and construction, and the third can be greatly reduced. 


IMPORTS. 
There is an import duty of 7 cents per pound on quicksilver, which is sufficient, 


practically, to prohibit importation. The following table shows only slight changes 
in the imports, which have been only nominal for the last decade: 


Quicksilver imported and entered for consumption in the United States, 1900-1905. 


(Pounds.] 
Year. Quantity. | Value. Year. Quantity. | Value. 
A ees edu g 2, 616 $1,051 || 1908 oca eR canes | (a) $1,065 
A EEE 1,441 189 | 1904 200 iaa (a) 1, 405 
WE seater a aaa ihe (a) 2,166 || 1905 AA | 2, 690 1,710 
a Not stated. 
EXPORTS. 


The exports of quicksilver from the United States during 1905 were 1,009,444 
pounds, as compared with 1,611,635 pounds in 1904—a decrease of 602,191 pounds, or 
37.4 per cent. 


In the following table the quantity and value of quicksilver exported from the 
United States from 1900 to 1905, inclusive, are given: 


Exports of quicksilver from the United States, 1900-1905. 


[Flasks of 764 pounds net; 75 pounds net since June 1, 1904.] 


Year. Quantity. | Value. — Year. Quantity. | Value, 
— L Bests ad e ES — E A EE A mecum erst cr n 
MO Lees 10,172 | $425,812 || 1908 ....cooosoccosocansion ona 17,577 | $719,119 
ed D PPP CENE 1,219 |. 475,609 || 1904....20.000000 eee ee. 21,064 | 817, 108 


Sane baie a 18, 247 | 575,099 | 1905 ec cutee Aapbir eR Veneta ys 13, 534 489, 756 


x eC NOM PE AMT ap AP AS 
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The following table gives the exports of quicksilver from San Francisco during the 
years 1904 and 1905: 


¿rports of domestic quicksilrer from San Francisco in 1904 and 1905. 


[Flasks of 764 pounds net; 75 pounds net since June 1, 1904.] 


1904. 1905. 


Country. = =e made 
Quantity, — Value, | Quantity. Value. 

China Hongkong) cio ii | 9,000 | $350, 290 3,000, $104,801 
Mexico........... ——— atte ee bas sate iS, —— i 3,433 ¡ 145, 004 5,572 291, 310 
TAPA co ies MCN NER n 2,582 ' 99,553 3.289) 121,37 
HONA A D | 718 | 29,365 1, 080 16, 040 
British Columbin ....000..000..0 cece ceeceeeeceeeveeeeeees | 205 | 8,739 oR v 
KORG ute iud uonostaosh atu ote te Aree A NT E | 24 | 960 24 MIT 
Conta Rica ok chs cea ida 59 2, 482 17 nbi 
Sa IWRC OE Sik Cale es NOUS gau sae 17 DER. ctas E 
Russia -AsintiU e dose aeee nec aa eese, 3 115 
NICATARUA NORTE TTE TET m | 18 | WO: ads Oe el MEER NT 
British Australasia. 0.0.0... cece ee ence rte | 294 | 12.200 |............]- eene 
Philippine Islands... ...2... 000008005 eoe ru ree roo Ey ] 14 | 7 7i 
e PO NRI DE 525 18, 500 
A A E | 16,351 | 650, 076 | 13, 534 | 439,756 


WORLD'S PRODUCTION AND VALUE. 


The principal foreign quicksilver producing countries are Spain, Austria, Italy, 
Russia, and Mexico. Together with the United States, they practically supply the 
quicksilver markets of the world. | 

In Spain the output of the famous Almaden mines is supplemented by the product 
of smaller deposits in the provinces of Almeria, Granada, and Oviedo. This country 
was for many years the leading producer, but in 1904 it was outranked by the 
United States. Most of the Spanish quicksilver is exported to London, England. 

The Idria mines in Austria are very steady producers and make an annual output 
of from 510 to 550 metric tons. 

In Italy the annual production of the quicksilver mines of Tuscany varies from 
300 to 375 metric tons. The most important mine is the Siele, near Castell, Azzara. 
There has been considerable activity in the district during 1905, and new mines have 
been opened at Badia, San Salvadore, and Montebruno. All indications point to 
a steady, if not an increased, production from this province. 

The total Russian output of quicksilver comes from the mines of A. Auerbach & 
Co., in the Ekaterinoslav district. During 1904 these mines produced 393 metric 
tons of the metal, most of which was exported to Hamburg, Germany. 

In Mexico the principal deposits of quicksilver ore are at Huitzuco, in the State 
of Guerrero, and at Guadalcazar. in San Luis Potosi. There are also very promising 
deposits in Querétaro and Guanajuato; and the States of Morelos, Jalisco, Mexico, 
Hidalgo, Zacatecas, and Chihuahua also possess numerous smaller deposits. 

Small quantities of quicksilver are annually produced in the mines of Huancavelica, 
Peru; in the Wang Shan Chang mines of Kweichow, China; and from the Taghit 
mines in Algeria. Quicksilver occurs also in British Columbia, Japan, Germany, 
Turkey, and New South Wales. 
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World's production and value of quicksilver in 1901, 1902, 1903, aud 1904.“ 


[Metric tons.] 


| 1991 1902 | 1903 1904 
ur de a rece d a 
Country. Quan- | Quan- Quan- Quan- 

| tity. ! Value. tity. Value tity. Value. tity. Value. 

O IES HEN War teased cae eee DUNS 
United States ....... 1,031 | $1,382,305 | 1,190 | $1, 467,848 | 1,237 | $1,544,934 | 1,188 | $1,503, 795 
Austria ....22..0.02. 525 | 547,513 | 511; 568,929] 520] 621,753. 536 602, 238 
en ere 278 ! 361,400] 260 | 310,080 |  314| 373,065 355 396, 335 
Russa ............s- 368 |  4452:4| 416| 506,366 | 362 | 430,196 | 8393 441,597 
Spin 2.2.2... e eee | 754 | 1,105,890 | 1,425: 1,941,387 | 914 | 1,092,239 | 1,020! 1,146,132 


Total.......... | 2,956 | 3,812,392 3,902 | 4,794,610 | 3, 347 4,062,197 | 5,492 | 4, 090, 097 


a Mexico exported 335 tons of quicksilver in 1901 and 190 tons in 1904. 


RECENT PUBLICATIONS ON QUICKSILVER. 


The following list comprises the most important articles on quicksilver which have 
appeared since the last report: 


è GENERAL. 


YALE. CHARLES G. On the general condition of the quicksilver industry: Eng. and Min. Jour., 
January 7, 1906. 


CALIFORNIA. 


Cinnabar in San Luis Obispo County: Min. and Sci. Press, November 12, 1904. 
Quicksilver production in California: Min. and Eng. Rev., January 25, 1905. 
The Great Eastern quicksilver mine: Min. and Sci. Press, December 10, 1904. 


TEXAS. 


Kirk, M. P. Terlingua quicksilver district: Mining Mag., May, 1905. 

PHILLIPS, W. B. Terlingua quicksilver district, Brewster County: Mining World, July 15, 22, 29: 
August 19, 1905, and September 2, 1905. 

TURNER, H. W. The Terlingua quicksilver deposits: Econ. Geol., vol. 1, No. 3, December-January, 
1906. 


OREGON. 


SrovaLL, D. H. Quicksilver mining in Oregon: Mining World, January 28, 1905. 

——. Oregon's quicksilver mine: Los Angeles Min. Rev., March 4, 1905. 

À mercury deposit in Oregon near the producing state: Pacific Miner, March 1, 1905. = 
The Black Butte quicksilver mine exhibit: Mining World, August 12, 1905. 


CANADA. 


MONCHTON, G. F. Cinnabar-bearing rocks of British Columbia: Trans. Am. Inst. Min. Eng., vol.- 
?i, pt. 5, 1904. 


MEXICO. 


BARRIGA, M.D. Mining in Mexico: Mining Jour., May 29, 1905. 

CAPILLA, ALBERTO. Breves anotaciones sobre la mina de mercuria “La Gualalupana,’’ San Luis 
Potosi: Mem. y Rev. Soc. Cientifica ‘Antonio Alzate,” vol. 18, Nos. 9, 10. 

MERRILL, F. J. H. The mercury deposits of Mexico: Mining World, February 17, 1906. 

PAGLIUCCI, F. D. The quicksilver deposits of Huitzuco: Eng. and Min. Jour., March 2, 1905. 


PERU. 
UMLAUFF, A. F. El cinabrio de Huancavelica: Soc. Nac. de Min., Lima, Boletin Año 7, Nos. 77,78. 
ITALY. 


Quicksilver in Italy: The Oil, Paint, and Drug Rev., May 27, 1905, 
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CHINA. 


BRELICH, HENRY. Chinese methods of mining quicksilver: Min. Jour., Rwy. and Com. Gaz., May 
27, 1906; also in Min. and Sci. Press, June 17 and 24, 1905. 


REDUCTION. 


GEARY, J. W. A rotary furnace for roasting quicksilver ores: Min. and Scl. Press, January 14, 1905. 

FAWCETT, W. A quicksilver furnace: Am. Inventor, November, 1905. 

STOVALL, D. H. Quicksilver extraction: Los Angeles Min. Jour., August 12, 1905. 

Die Gichtgasabsaugevorrichtung bei den Armak Spirekschen Schüttróstófen in Idria: Oesterr. 
Zeitschr. für Berg-und Hütten w., July 15, 1905. 

Metallurgy of quicksilver: Min. and Eng. Rev., March 4, 1905. 

New process of cinnabar ore reduction: Salt Lake Min. Rev., August 30, 1905. 

Quicksilver furnace: Mineral Wealth, June 15, 1905. 

Reduetion of cinnabar at Sulphur Creek, California: Min. and Sci. Press, May 27, 1905. 


ASSAY. 


WHITTON, W. W. The determination of mercury in ores: California Tech. Jour., vol. 4, No. 1, 
September, 1904. 
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STEEL-HARDENING METALS. 


By JoseraA Hyper Pnarr. 


e 
INTRODUCTION. : 


Under the head of steel-hardening metals are included all the metals that are used 
for steel-hardening purposes, whether or not this is the main use of the metal. 
These are nickel, chromium, manganese, tungsten, molybdenum, vanadium, titanium, 
cobalt, and uranium, named in the order of the importance of their production and 
use for steel-hardening purposes. As manganese, however, is produced in large 
quantities for use in the purification of steel, its production is treated separately 
under the head of ‘‘ Manganese ores." The minerals from which the metals included 
in this report were obtained in 1905 and the metals (in parentheses) so obtained 
are as follows: Smaltite (cobalt and nickel); chromite (chromium); wolframite, 
hübnerite, scheelite (tungsten); molybdenite, wulfenite (molybdenum); rutile 
(titanium); carnotite and uraninite (uranium). No production of cobalt or vana- 
dium minerals in the United States during 1905 was reported. 

So much practical work has been accomplished and so many investigations have 
been carried on in connection with the manufacture of crucible steel and of high- 
speed tool steels that it would seem as though there was but little chance of any 
further advance being made in this direction; yet the introduction of still other 
metals into the mannfacture of steel has demonstrated also that they give to the new 
steel certain specific properties that make it especially adapted for certain. particular 
purposes. This opens new lines of investigation into the change upon the character 
of the steel produced by using these alloys in varying proportions and into the com- 
mercial utilization of the new alloys. The metals mentioned are not only used alone 
in the hardening of carbon steel, but also in combination with one another, as nickel 
and chromium in the manufacture of armor-plate steel, and tungsten and chromium, 
or molybdenum and chronium, or tungsten, molybdenum, and chromium in the 
manufacture of tool steel. t is very probable that in the manufacture of the cele- 
brated Damascus steel its strength and cutting qualities were attained largely by the 
method of tempering, but as has been indicated by Mr. J. M. Gledhail, 4 this tamous 
steel contained small percentages of tungsten, nickel, and manganese, which may 
have been added to give the strength and toughness for which it is noted. 

These metals are what have been proved at the present time to be of especial 
value in the manulacture of hardened steels for armor plate and for high-speed 
tools. lt has also been shown by Mr. R. A. Hadfield, of Sheffield, England, that it 

1s necessary for carbon to be present in the steel in order that these metals shall 
reality harden it. Mr. Gledhili has made a series ot experiments with carbon steel 


— om 


aAm Manf'tr, February 9,1905, p. 161. 
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and with varving percentages of tungsten, molybdenum, and chromium as to their 
value in the manufacture of high-speed-tool steel. The results of these experiments 
are as follows: 4 


A number of tool steels were made, the carbon percentage varying from 0.4 per cent to 2.2 per 
cent, and the method of hardening was to heat the steel to the highest possible temperature without 
destroying the cutting edge, and then to cool rapidly in a strong air blast. By this simple method 
of hardening 1t was found that the greatest cutting efficiency is obtained where the carbon ranges 
from 0.4 per cent to 0.9 per cent, and such steels are comparatively tough. Higher percentagesare not 
desirable, because great difficulty 18 experienced in forging the steels, and the tools are inferior. 
With increasing carbon contents steel is also very brittle, and has a tendency to break with unequal 
and intermittent cutting. 

Having thus found the best carbon content to range from 0.4 per cent to 0.9 per cent, the next 
experiments were made to ascertain the influence of chromium varying from 1 per cent to 6 per 
cent. Steels containing a low percentage are very tough and perform excellent work on the softer 
varieties of steel and cast iron, but when tried on harder materials the results obtained were not so 
efficient. With an increased content of chromium the nature of the steel becomes much harder, 
and greater culting efficiency is obtained on hard materials. It was observed that with an increase 
of chromium there must be a decrease in carbon to obtain the best results for such percentage of 
chromium. " 

Mention may here be made of an interesting experiment to ascertain what effect would be pro- 
duced 1n a rapid steel by substituting vanadium for chromium. The amount of vanadium present 
was 2 per cent. The steel rapidly forged, worked very tough, and was hardencd by heating toa 
white heat and cooling 1n an air blast. This tool when tried on medium steel stood well, but no 
better than the steel with the much cheaper element of chromium in it. 

The tungsten element ıs contained in by far tbe greater number of the present high-speed steels in 
use. A number of experiments were made, with the tungsten content ranging from 9 per cent to 
27 per cent. From 9 per cent to 10.6 per cent the nature of the stecl becomes very brittle, but at the 
same time the cutting efficiency is great!y increased, and about 16 per eent appeared to be the limit, 
&s no better resuits were obtained by increasing the tungsten beyond this figure. Between 1.8 per 
per cent and 2 per cent it was found that the nature of the steel altered somewhat, and, instead ot 
being brittle, ıt became softer and tougher, and while such tools have the property ol cutting very 
cleanly they do not stand up so well. 

The influence ol this molybdenum at the present time is under investigation, and our experiments 
with 1t have so far produced excellent results, and it is found that where a large percentage ot tung- 
sten 1s necessary to make a good rapid steel, a considerably less percentage of motyodenum will sut- 
fice. A peculiarity of these molybdenum steels is that 1n order to obtain the greatest efficiency they 
do not require such a high temperature in hardening as do the tungsten steels, and 1f the tempera- 
ture is increased above 1,000- C. the tools are inferior and the lite shortened. 

It wasfound that the presence of trom 0 5 per cent to 3 per cent molyodenum in a high tungsten 
steel slightly increased the cutung efficiency, but the advantage gained is altogether out ol propor- 
tion to the cost of the added morybdenum. 

A number ot rapid steels were made witn silicon content varying from a trace up to 4 per cent. 
Silicon sensibly hardens such steels, and the cutting etficiency on hard materials is increased by 
additions up to 3 per cent. With the increase ot the silicon above 3 per cent, nowever the cutting 
efficiency begins to decline. Various experiments were made with other metals as alloys, but the 
results obtained were not sufficienti y good by comparison with the above to cali lor comment. 

An analysis of one of the best qualities of rapid steels produced by tne author s firm is as follows. © 


Analysis of tungsten-chromium steel. 


Carbo Seite ected ea ect feed uoc e eect eae EA alu phe t "»c.eecdwsRa E a 
TUNES OD Rp UEXx AD NERESA RN nad ET ex ER DAA a Ee A a e S 


It is undoubtedly true that 1n the manufacture of a high-speed tool steel the most 
satisfactory results will be obtained by using the best qualities of 1ron, which are 
very free from impurities, and by using the highest grades of the various alloys and 
metals. In melting the steel and 1n adding the metal or alloy, care must be taken 
that the metals are thoroughly alloyed and that the resulting alloy 18 homogeneous. 
The annealing process should also be carried out caretully, as this has a tendency to 
make the steel more uniform in regard to its molecular structure, relieving internal 
strains which may have been produced by casting and tilting. It also increases the 


aAm. Mauf'tr, February 9, 1905, page 153. b A. W. Steel, analyst. 
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ductility, which is a property especially desired in tools that are subject to sudden 
shocks. A greater advance has undoubtedly been made in the manufacture of a 
high-speed-tool steel during the last few years than in the manufacture of any other 
kind of steel. 11 regard to armor plate and armor-piercing projectiles, experiments 
are constantly being made to increase their hardness and toughness, and in the case 
of armor plate the aim is not only to resist the impact of the projectile, but also to 
prevent bad fracturing of the plate when pierced by the projectile. For this pur- 
pose the nickel-chromium steel seems to give the best satisfaction. Tungsten has 
been experimented with, and is used to some extent in the manufacture of armor 
plate. 


NICKEL AND COBALT. 


On account of its close association with nickel in all nickel ores, cobalt is treated 
with nickel in these reports. There are but few ores containiny nickel that do not 
contain 1 or more per cent of cobalt oxide, and, conversely, there are but very few 
cobalt minerals that do not contain 1 or more per cent of nickel. The most notice- 
able change during 1905 of the nickel and cobalt industry has been the development 
of the cobalt ores that were found in Bucke Township, Ontario, Canada, and that 
produced during 1905 a considerable quantity of cobalt. This ore also carries a large 
quantity of silver, which makes a very valuable by-product. On account of the 
small demand, there was readily an overproduction of cobalt, as the present uses of 
its oxide are limited, and up to the present time the metal has not been utilized 
commercially for steel or iron hardening purposes, although it gives to steel properties 
similar to those given by nickel. If, however, it should be produced in sufficient 
quantity and the price be reduced low enough, it is possible that it would enter into 
direct competition with nickel for steel-hardening purposes. 

Although nickel has been found quite widely distributed throughout the United 
States, there have been no properties that have been worked primarily for nickel 
ores since the shutting down of the Gap nickel mine, in Lancaster County, Pa., 
which contained a nickeliferous pyrrhotite ore. For a number of years there has 
been obtained from the lead mines at Mine La Motte, Mo., a by-product matte from 
lead smelting which contained a small percentage of nickel and cobalt. 

Missouri.—At Mine La Motte there are two classes of ore that are more or less dis- 
tinct. One contains principally lead and practically no other metal, and the other 
carries lead, with a considerable quantity of nickel, cobalt, and copper. It is possible 
in mining to keep these ores separate, which would result in a considerabte saving in 
the metallurgical reduction of the ore. The crude ore containing lead, copper, cobalt, 
and nickel as it comes from the mine is concentrated, and from 375 to 400 tons of 
ore are treated per day, producing 19 to 20 tons of lead concentrates, containing 70 
to 75 per cent lead and from 8 to 10 tons of sulphide concentrates, which average 
approximately 8 per cent of combined copper, nickel, and cobalt and about 20 per 
cent lead. A sample of these sulphide concentrates was assayed, with the following 
results: 


Partial analysis of nickel-cobalt sulphide concentrates from Fredericktown, Mo. a 


CODEN St A A ends VEU LE Ne LESE QE alo 6. 23 
guo A A Pies oe bie Sead 2k a Ow ET 16. 08 
NICO ET" 25 
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These concentrates are smelted in a lead blast furnace to lead and first matte, which 
contains the nickel, cobalt, and copper and a small quantity ot lead. This first matte 
18 then roasted 1n an inclined, long-hearth, reverberatory furnace and smelted in a 


a Ledoux & Co., anaiysts. 


408 MINERAL RESOURCES. 


small blast furnace to second matte. It is then further roasted and smelted to third 
matte, which contains about 18 per cent copper, 24 per cent nickel, 12 per cent 
cobalt, 10 per cent iron, and 10 per cent lead. Most of the lead in the first matte is 
caught in dust chambers and is returned to the blast furnace. On account of the 
tendency of the cobalt to follow iron into the slag, it is not possible to make the third 
matte of higher grade. When the slag from the third matte goes over 1 per cent of 
cobalt, it is returned to the lead blast furnace and the cobalt is recovered in tirs 
matte. A refinery has been erected for treating this matte, but it was not put in 
operation in 1905. It is now expected to make a test run during the spring oí 1906 
to determine whether this matte can be refined by the wet process. All the nickel 
and cobalt ore in this vicinity is very similar and whatever process is worked out for 
its treatment at one place will be adaptable to the ore at others. None of the com- 
panies operating in this section ship any matte or produce any nickel or cobalt, 
although all of them obtain a good many tons of sulphide concentrates and some 
obtain a number of tons of matte. — 

Idaho.—The deposits of nickel and cobalt ore in Lemhi County, Idaho, to which 
references have been made in the reports for 1902 and 1903, and from which 60 tons 
of ore were shipped in 1903 as a sample, made no production in 1905. In a recent 
letter Mr. James W. Caples, of Glasgow, Mo., states that the cobalt ore occurs in a 
chloritic schist, the cobalt mineral being cobaltite.¢ An average of several analyses 
of this mineral is as follows: 


Average analysis of cobaltite from Lemhi County, Idaho. 


Nieokel-and. Gobalt.s uiv ie ern a a eee’ 40 
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The ratio of cobalt to nickel was 8 to 1. Samples of the ore that were analyzed 
varied from 6 to 24 per cent cobalt and nickel, from 40 cents to $2 per ton in gold, 
and from a trace to eight ounces per ton in silver. These samples were obtained 
from 18-inch and 6-inch veins. There are a series of veins containing nickel and 
cobalt cutting through a chloritic schist and varying from 6 inches to 20 or more 
feet in width. The wider ones, however, contain a much lower per cent of cobalt 
and nickel. A 20-foot vein which was sampled carries 1 per cent of cobalt and 
nickel, while the 18-inch vein, which was the richest one examined, contains 20 per 
cent or more of cobalt and nickel. The 6-inch veins carry from 6 to 10 per cent oí 
cobalt and nickel. The outerops of these veins can be traced from 4,500 to 6,000 
feet. According to Mr. Caples, the district affords abundant supplies of water and 
timber, and the deposits are ideally located for mining operations. 

Oregon.—The presence of deposits of nickel and cobalt ore in Oregon has been 
known for many years, and there has been a certain amount of developinent work 
undertaken. As yet, however, none of these deposits have made any very large pro- 
duction or become factors in the nickel or cobalt market. There are two deposita of - 
more or less importance which contain nickel and cobalt ores of decidedly different 
character. One of these deposits, which contains the nickel in the form of silicate, 
probably as the mineral garnierite, is located near the village of Riddles, in the 
southern part of Douglas County. The nickel mineral occurs as small seams in the 
basic magnesian (peridotite) rock and represents the concentration of the nickel con- 
tent that has been leached from the original peridotite rock during its alteration or 
decomposition. The seams carrying the nickel vary very greatly in width and are 
more or less intermixed with barren rock. The ore in these seams carries a rather 
high percentage of nickel oxide, but the material that would have to be taken out in 
mining this material as an ore would reduce the metallic content of the material 


a Personal letters, August 15 and December 18, 1905. oJ. W. Caples, analyst. 
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mined very greatly. An analysis made of selected samples of ore from these seams 
gives the following results: ¢ 


Analysis of nickel ore from Riddles, Douglas County, Oreg. 
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In developing these deposits no deep mining has been undertaken, and simply 
surface work is represented; thus little or nothing is known regarding the depth to 
which the nickel ore extends. 

The other deposit of nickel and cobalt contains the ore in the form of the arsenide, 
probably as the mineral smaltite, and occurs near Comer, Grant County. The ore 
carries a considerable percentage of cobalt with a much smaller percentage of nickel, 
but also considerable gold and some silver. On account of the large amount of gold 
the ore has attracted a great deal of attention, and the property is now being devel- 
oped. A concentrating plant is in process of erection, and all the concentrates will 
be shipped. A complete analysis of this ore by Dr. II. H. Nicholson was given in 
the report for 1904.^ During the year 1905 development work was continued, and 
now on the Standard vein a drift of 1,000 feet has been run, which has a vertical 
depth of nearly 500 feet. Ore is reported running as high as $300 to $500 in gold 
and 20 to 30 percent in cobalt. A small quantity of the richer ore was shipped after 
hand cobbing; there was also a small quantitv of the ore concentrated; but no reg- 
ular shipments have as yet been made, and none will be made until the completion 
of the concentrator. 


USES. 


In the report for 1903 the uses of metallic nickel and nickel alloys were taken up 
and described in detail, the largest use of this metal being in the manufacture of 
nickel and nickel-chromiuin steels, the greater part of which is employed in 
the manufacture of armor plate. New uses, however, are steadily being found 
for nickel, and experiments are constantly being made to determine for what other 
purposes nickel can be used to advantaze, so as to increase the demand for this 
metal. In this country the producers of nickel are urging its use for coinage pur- 
poses. At the present time the United States is making a 5-cent piece out of an 
alloy of 75 per cent copper and 25 per cent nickel. There are certain advantages, 
however, in the use of pure nickel for this coin, whieh have been summarized brietly 
by Mr. Albert Ladd Colby as follows: € 


1. Greater resistance of the nickel coin to wear, so that the imprint lasts much longer than with 
alloy coins. 

2. Maintenance of their bright, attractive color and appearance in comparison with the objection- 
abie change of color occurring in time in alloy coins containing much copper. 

2. Increased scrap value of the pure nickel coins when finally taken out of cireulation over the 
scrap value of an alloy coin. 


a Barlow, A. E., analyst, Ann. Rept. Geol. Survey Canada, part H, vol. 14. 
b Mineral Resources U. S. for 1904, U. S. Geol. Survey, 1905, p. 314. 
c The Iron Age, April 6, 1905, p. 1175. 
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4. Extreme difficulty in counterfeiting, as the more powerful presses and machinery necessary to 
make a nickel coin than required for any alloy coin render secrecy in counterfeiting pure nickel 
coins practically impossible. 

5. To the above may be added the fact that if alloy counterfeiting was attempted on account of 
the advantages of lighter presses, the counterfeit coin could be at once detected from the pure nickel 
coin from the fact that it is not attracted by & magnet, as is the case with pure nickel. 


CHROMIUM. 
SOURCES OF SUPPLY. 


The deposits of chromium ore in European and Asiatic Turkey have for many 
years practically controlled the market for chrome ore, but the rapid expansion of 
the chrome-ore industry of New Caledonia has been having a very noticeable influ- 
ence upon the general condition of the chrome market. The United States obtains 
its principal supply of chromite from Asiatic Turkey; but since the development of 
the new Caledonia deposits it has been obtaining a certain quantity from this latter 
locality, and the increase in the production of this mineral from the latter country 
will have a tendency to reduce somewhat its price on the New York market. In 
addition to these two countries, chromite is mined in much smaller quantities in 
Russia, India, Australia, Greece, Canada, and Newfoundland. The United States 
imports small quantities from Newfoundland and Australia. 

Although the mineral chromite occurs widely distributed through the southeast- 
ern section of the United States, associated with the basic magnesian rocks, there are 
but few localities where it is found in sufficient quantity to become an ore of 
chromium. Many of these localities are at such distance from railroad transporta- 
tion that it has been impossible to work them commercially. There is one locality 
near Burnsville, Yancey County, N. C., which, with the extension of the proposed 
line of the Southern Railway from Asheville to Burnsville, should become avail- 
able. The prospect work that has been done at this locality indicates that a con- 
siderable quantity of chromite will be found. 

The largest use of chrome ore is in the form of the ferrochrome alloy, and the 
metal chromium is used in the manufacture of chrome steel, which in turn is used 
in the manufacture of armor plate, usually in combination with nickel as a double 
ferronickel-chromium alloy. Another extensive use of this mineral is in the manu- 
facture of chromium salts for pigments. It is also used to some extent in the man- 
ufacture of chrome brick, which are used in smelting furnaces and in open-hearth 
steel furnaces. The crude ore has also been used to line copper furnaces. <A con- 
siderable quantity of the ore mined in California during 1905 was used for this latter 
purpose. 


TUNGSTEN. 
SOURCES OF SUPPLY. 


A reliable and constant supply of tungsten minerals is desirable and of consider- 
able importance, considering the large increase in the demand for the metal tungsten 
for use in the manufacture of high-speed tool steel and of hardened steel for armor 
plate and heavy guns. As is indicated by the large increase in the production of 
tungsten during 1905, the demand for this metal is increasing rapidly, and there is 
now a regular market for it in this country and abroad. In order to satisfy this 
demand it is necessary that available sources of supply should be known. Atthe 
present time there is but one district in the United States that is being developed as 
a business proposition and on a large scale, and that is the Boulder County, Colo., 
district, which has been described in detail by Mr. Kirby Thomas,? reference to 
which is made further on. 


aMining World, July 8, 1905. 
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There are numerous localities throughout the United States where tungsten 
minerals have been found, but there are only a few thus far known that give promise 
of containing the metal in quantity. Only small quantities of ferrotungsten alioys 
or tungsten salts are imported into the United States, because, atthe present time, the 
European markets utilize practically all of the tungsten that is produced in foreign 
localities, largely in Australia and Peru. The extent of the Australian deposits 
warrants their development on & larger scale, and if this is done it is not improb- 
able that a sufficient supply of ore would be obtained to permit of a certain portion 
of it being shipped to the United States. For the present, however, the United 
States will have to look within its own borders for its sources of supply of tungsten. 

The price of tungsten ores has advanced very rapidly during the last few years, 
and whereas formerly tungsten concentrates containing 60 per cent WO,, were val- 
ued at from $2 to $3 per unit, they are now worth from $5 to $6 per unit, and it is 
not improbable that a price at $6 per unit may be maintained. The word unit as 
used here means 1 per cent of a ton. There has been some attempt made to bring 
under one control all of the commercial tungsten deposits of the United States, but 
so far this has not been done. 


OCCURRENCES. 


In the report for 1904 the general occurrences of tungsten ores were discussed and 
detailed descriptions were given of the Arizona, Nevada, and South Dakota deposits. 
During the past vear there has been considerable prospecting for tungsten ores and 
a number of new localities have been discovered, at some of which in Montana and 
California, ore was produced during 1905. 

Colorado. —The principal sources of supply of tungsten ore in Colorado are the 
deposits in Boulder County. The ore has been found in a portion of the county 
which lies between Boulder and Nederland and can be roughly divided into a dis- 
trict lying between North Boulder and, Middle Boulder creeks; the Gordon Gulch 
district; the Nederland district; the Eagle Rock district, lying on Boulder Creek; 
the Beaver Creek district, north of Rollinsville; and the Bummer Gulch district. 
This county has been pretty thoroughly prospected for tungsten ore, and no new 
localities have been recently located. As described by Mr. Thomas 4 the ore is found 
in fissure veins, like the occurrence of gold and silver ores. The tungsten mineral is 
practically unaltered at the suríace, and is found in ore shoots as other minerals arc. 
It sometimes occurs in considerable masses of nearly pure wolframite, but ordinarily 
it acts as a cementing material of the brecciated vein or country rock, in which case it 
is necessary to concentrate the ore before marketing it. The ore has thus far been 
mined to a depth of only 200 feet, but as the veins are strong, there is no reason 
known why they should not continue to considerable depth without any particular 
change in the character of the ore or its abundance. 

In San Juan County a certain quantity of hübnerite, the manganese tungstate, is 
mined. 

Montana.—A deposit of scheelite has recently been discovered in the western part 
of Missoula County, Mont. The property had been worked for gold, and the scheel- 
ite, which occurs as a gangue mineral, interfered quite seriously m concentrating 
for gold. The mine is reported as a paying proposition for gold, but in subsequent 
work a method will be devised for saving the scheelite as a by-product. During 
1905 considerable scheelite was mined and shipped. 

Washington.—The principal tungsten deposits in Washington are in the vicinity of 
Deer Trail, Stevens County. There are a number of claims that have been located 
on deposits carrying tungsten minerals, and some of these have been developed to a 
considerable extent, sufficient! y to show that the tungsten occurs in large quantity. 


a Thomas, Kirby, Mining World, July 8, 1995. 
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Before the ore can be shipped, however, it is necessary for it to be concentrated. 
As vet there has been no concentrator erected in this district and therefore very 
little of the tungsten minerals has been shipped, not over a few carloads as a trial 
shipment. 

Idaho.—Development work was carried on during 1905 on property near Murray, 
Shoshone County, Idaho. No tungsten ore was produced beyond that obtained in 
running a tunnel in developing the property. The operating company expects in 
the near future to erect a concentrating mill, when it will begin to ship concentrates 

California.—Scheelite has been found in considerable quantity in San Bernardino 
County, Cal., near Randsburg, Manvel, and Johannesburg. During 1905 consider- 
able ore was shipped from these localities, principally for exportation. These prop- 
erties are being thoroughly developed and preparations made to produce the mineral 
on a large scale. 

Nerada.—The Nevada deposits have been described in detail in previous reports, 
and although there was considerable tungsten ore mined during 1905, there was 
none shipped or concentrated, principally on account of the distance of this deposit 
from the railroad. Some specimens of high-grade wolframite have been found about 
40 miles south of Lovelocks, Humboldt County, Nev., but little work has been done, 
however, to develop this property, and nothing definite is known regarding the 
extent of the ore. 

Arizona.—The tungsten deposits in the Dragoon Mountains of Arizona were not 
very extensively operated during 1905, There were quite a number of small pro- 
ducers in this district who shipped their ore to Primos, Pa. 

Another tungsten locality in Arizona that has been developed to some extent is 
near Owens, Mohave County. The locality is 80 miles south of Kingman and 12 
miles east of Big Sandy River, in the Aquerra Range. The development work con- 
sists of an open eut, 70 feet long and 30 feet deep in its face, which follows a vein 8 
feet wide. The wolíramite occurs in masses and ervstals from 1 ounce to 20 pounds 
in weight. This property, which consists of twelve claims, has outcrops of the vein 
ranging from 4 inches to 8 feet in width. There was a small shipment of ore made 
from this property in 1905, and the owner writes that he will develop the property 
extensively during the present vear. The concentrates average 64.5 per cent tungstic 
acid. 

Other localities. —The scheelite deposits near Trumbull, Conn., Neihart, Mont., 
and Baker City, Baker County, Oreg., were not operated during 1905. In a copper 
mine near Holmes, Wyo., a small stringer of wolframite was encountered 800 feet in 
the tunnel, This was assayed. by the State chemist of Wyoming, who found it to 
contain 52 per cent WO,. No special work has been done to determine the extent 
of the tungsten ore, 


MOLYBDENUM. 


Although there continues to be a good many inquiries for sources of supply of 
molybdenum ores, the actual demand for ores of this metal is not large and, as far as 
can be determined, did not increase to any great extent during 1905, In the United 
States there was a small production ot the molybdenum ores molybdemte and wul- 
fenite during 1905, principally from Arizona. Some of the properties which were 
described in the report for last year were developed to some extent, but none of the 
ore produced or mined was placed on the market as far as could be determined. 
There was no discovery of new deposits of molybdenum minerals in this country 
reported during 1905. There are, however, considerable quantities of this mineral 
mined abroad, principally in Norway and Australia. Ferro-alloys of this metal have 
been made 1n this country at Primos, Pa., and at Kanawha Falls, W. Va. Perhaps 
the main reasons lor this lack of increase in the demand for molybdenum minerals are 
the fact that the properties which it imparts to steel are somewhat similar to those 
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of tungsten and that its main use is in the manufacture of a high-speed tool steel, 
for which tungsten is also used. As the supply of tungsten ores seems abundant, it 
may be some time before there will be any material increase in the demand for 
molvbdenum ores. 

The known localities in the United States and those that have been recently dis- 
covered in Canada, New Zealand, and other foreign localities indicate that there is 
a sufficient quantity of this mineral in sight to supply a very large increase in the 
present demand for it. 


VANADIUM AND URANIUM. 


The demand for vanadium and uranium for steel-hardening purposes is very 
limited, and what little production there was of minerals containing these metals in 
the United States during 1905 was shipped to Hamburg, Germany. No new depos- 
its of these metals were discovered or developed during 1905. 

A considerable quantity of vanadium and uranium minerals is mined abroad, and 
much of the former is used in the manufacture of ferro and nickel vanadium alloys. 
An interesting article has recently appeared by Mr. J. Baxeres de Alzugaray on the 
** manufacture and metallurgy of ferrovanadium.’’@ In this article attention is called 
to the fact that vanadium was unknowingly used for hardening steel previous to 1830 
by the Swedes. The iron produced from the ores of the Tarberg mines was noted 
for its great ductility, and in 1830 it was shown by Sefstrom that this property was 
due to the vanadium that the iron contained. In 1879 and 1880 De Alzugaray 
obtained a ferrovanadium alloy, but little or no attempt was made to utilize this 
alloy in the manufacture of a special steel until about 1896, when several French 
gteel works made some tests to introduce vanadium into steel. These were not com- 
mercial successes. Experiments, however, were continued by both French and 
English steel works, which resulted in the manufacture of vanadium steel that has 
been used commercially. Vanadium steel manufactured at Langley, South Wales, 
England, was used for spars in Sir Thomas Lipton’s racing yacht Shamrock III and 
for the German Emperor’s sailing yacht Meteor. b 

Although there are a number of companies manufacturing ferrovanadium both in 
France and England, there is still but a small quantity of this alloy used in the 
manufacture of vanadium steel. The ores from which vanadium is obtained are 
carnotite and vanadinite. M. Herrenschmidt, in a paper presented to the Académie 
des Sciences, Paris, * describes the method used at the works of Bas Coudray at Le 
Genest ( Mavenne), France, for obtaining vanadic acid from the mineral vanadinite 
(vanadate of lead): 

The mineral is melted in a reverberatory furnace with sodium carbonate and coal. By this process 
is formed metallic lend, containing the silver of the ore, and a slag which contains vanadate, alumi- 
nate, and silicate of soda, and oxide of iron. In order to render this slag soluble in water it is melted 
in a reverberatory furnace and air is blown into it in order to completely peroxidize the vanadium. 
The muss is then dropped into boiling water in order to granulate it and is then washed. Afterthree 
washings the residue, which is composed of alumina, silica, and oxide of iron, does not contain more 
than 2 per cent of vanadic acid. From each ton of ore 280 kilograms of this residue are obtained; 
consequently 95 per cent of the vanadic acid contained in the ore is recovered. 

In order to remove the silica from the impure sodium vanadate, the solution is evaporated to the 
consistency of sirup and sulphuric acid (669) is added. By this operation vanadic acid and sulphate 
of soda are formed, but all the vanadium is not precipitated. More of the original solution of the 
impure vanadate is then introduced, and after energetic stirring the mixture is introduced into a 
filter press, where the silica is entirely precipitated and the vanadium goes into solution. The fil- 


tered solution is then evaporated to dryness in order to get rid of the excess of sulphuric acid, and 
the residue is washed. Vanadic acid of 92 to 95 per cent purity is thus produced. 


aMin. World, June 24, 1905, p. 659. 
bIbid. 
eJour. de l'Electrolyse, December 1, 1904; and Min. Mag., April, 1905, p. 363, 
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A ferrovanadium alloy, containing from 45 to 55 per cent of vanadium, is manufac- 
tured in England. Tbe works at Bas Coudray produce a ferrovanadium. containing 
33 per cent of vanadium and a nickel-vanadium alloy containing from 18 to 25 per 
cent vanadium. The works at Llanely, South Wales, are producing a ferrovanadium 
alloy containing from 23 to 30 per cent vanadium. At Essen-Ruhr, Germany, a 
ferrovanadium alloy, containing 30 per cent of vanadium, is made. All these alloys 
are very pure and free from phosphorus and sulphur. 


TITANIUM. 


The use of titanium in the manufacture of a special steel has not yet assumed anv 
great importance, although experiments are continually being made as to its value 
for this purpose, and a number of companies are making ferrotitanium alloys. Prac- 
tically all of the titanium that is produced in this country is in the form of rutile and 
is used in the form of the oxide for the manufacture of artificial teeth and for color- 
ing porcelain; it is also used as a mordant in dyeing leather. It is nearly all obtained 
from the mines in Nelson County, Va. 


TOTAL PRODUCTION OF STEEL-HARDENING METALS. 


During 1905 the total production of steel-hardening metal ores and concentrates 
amounted to 922 short tons, valued at $288,836, as compared with 1,004 short tons, 
valued at $259,620, in 1904, a decrease of 82 tons in quantity but an increase of 
$29,216 in value. Of the 1905 value, over nine-tenths was due to the production of 
tungsten ores. The States producing these ores in the order of the value of their pro- 
duction, together with the metallic ore mined, were as follows: Colorado ; tungsten, 
uranium, and vanadium), Montana (tungsten and molybdenum ), California (tungsten 
and chromite), Arizona (tungsten and molybdenum), Virginia (titanium), Oregon 
(cobalt and nickel), and South Dakota (tungsten). In the following table is given 
the production in the United States of the ores of steel and iron hardening metals 
for the years 1903 to 1905, inclusive: 


Prdouction of ores of steel-hardening metals in the United States, 1903-1905, by metals. 


[Short tons.] 


| 1903. | 1904. 1905. 
Mineral. AA SUO. dgr esq Bae —— REN 
| Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
CHTOBLUIB A . 168 | $2, 2/20 135 $1, 815 25 $375 
Molybdenum ¿co 2:12) nn nnn i 795 ! 60,565 11 2,175 
Nickel and cobalt.................. | a 661 | 273, 900 b 23 ^4, 000 | 90 19, 410 
Titanium nnl oe ects sec eels a aaa A DET 44 | 7, 000 
TUNES iii | oor! 43,639 | 740 | 184, 000 | 803 | 265,676 
Uranium and vanadium........... 30 | 5, 625 45 10, 600 | 4 375 
aN EE Pest aack | 1.946 | 386,279 1,004 | 259,620 | 922, 288,836 
i 


l 


a Nickel and cobalt oxide contents of 3,600 tons of low-grade matte, not refined in 1904. 
b Combined motals, 


PRODUCTION OF NICKEL AND COBALT IN UNITED STATES. 


During the last ten years the main supply of nickel and cobalt produced in the 
United States has been obtained from mine La Motte, Missouri, as a by-product in 
lead smelting. Besides this there have been small quantities of nickel ore obtained 
from Idaho, Oregon, and North Carolina. During 1905, however, there was no 
actual production of any metallic nickel or cobalt oxide, and there was only a very 


DL 
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small quantity of nickel and cobalt ore reported sold. There was little or no devel- 
opment work done on any of the nickel deposits, although there was some work 
done on the cobalt deposits of Oregon. At mine La Motte there was considerable 
matte obtained which carries a small percentage of nickel and cobalt, but none of 
this was refined or sold during the year. In the following table is shown the pro- 
duction and value of nickel obtained from domestic ores from 1887 to 1905, inclusive: 


Production of nickel from domestic ores in the United States, 1887-1905. 


[ Pounds. } 
Year. Quantity. | Value. | Year. | Quantity. | Value. 

INN i cena AS 205, 566 | $133,200 | 1897... eee eee 23, 707 $7, 823 
e A E CD Na 204, 328 127, 632). TAUB ice sis sha zs ix 11,145 | 3, 956 
IRI thers cece OPE 252,663 | 151,998 | 1899 ........................ 22,541 R, 506 
IBUUL. Glee awe deae EE 223,488 | 134,093 1900 ........................ 9, 715 3, RNG 
jo] SEE E TEE 118, 498 71,099 | 190l ceca noah See seed exxY 6, 700 3, 551 
Lo Ap C — 92, 252 50,:739 | 1902 1. ores o Ie ER ES 5, 748 2, 701 
T. CNRC EROR 49,899 | 22,197 1 1908... eene 114,200 | — 45,900 
|. castes uence FEN 9, 616 3:269: 3004 ecco Desde A usce ds 24, 000 11,400 
IA 10, 302 3.091 | 1906 ....oocccooccccccccnccnos (a) (a) 


TONG AM ———G 17, 170 4, 464 | 


a Ore sold included in total production of steel-hardening metals. 


The quantity of cobalt oxide obtained from domestic ores mined in the United 
States from 1869 to 1905, inclusive, is given in the following table: 


Production of cobalt o.ride in the United States, 1869-1905. 


[Pounds.] 
f TA ESAE | 
Year. Quantity. Year. Quantity. | Year. | Quantity. 
e 2.000.200. 811 || 1882...............-- 11,653 |) 1894............-.--. 6,763 
Eer a eee 3,854 || 1883...............-. 1,096 || 1895.............s- 14, 458 
oss seem ents 5,086 ! 1884................. 2,000 | 1896................. 10, 700 
E AAA 5,749 | 1885............. gated 8.423 | 1897... secs 19, 520 
cf i ee ae 5,128 || 1886. ............... | 8, 689 | e A 6, 247 
Er RPM RE 4,145 || 1887... sees ! a1&810  1899............. 10, 2: 
AAA 8,441 | 1888.20... ee. | R491 1900..............- 6, 471 
LT CDD 5,162 |, 1889................. 13,955  1901.............-.-. 13, 360 
¡Ly eA EO 7,328 || 1890................. 6,788 — 1902.....LLL Lue. 3, 730 
rs RM EN E 4,508 | 1891................. AN a 120, 000 
7 EAEE ET. 4,376 | 1892................. 7,869 — AN a 22. 000 
TO 7,251 AB ccoo ÓN | (b) 


a Including cobalt oxide in ore and matte. 
b Ore mined included under total production of steel-hardening metals, 


Although there was only a very smal] production of nickel ore in the United States 
during 1905, there was a considerable quantity of matte and ore refined, which was 
imported from Canada and New Caledonia. The nickel obtained from this source is 
very much in excess of the quantity consumed in the United States, and there is 
therefore a large export of the metal. 
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FOREIGN PRODUCTION OF NICKEL. 


Nearly all of the nickel ores produced in the world are obtained from Canada, from 
deposita in New Caledonia controlled by France, Germany, and the United States, 
and from deposits in Norway controlled by Germany. In the following table is 
given the production of nickel by these countries from 1889 to 1905 as far as statistics 
can be obtained. In comparing this table with that of nickel imported into the 
United States, it must be borne in mind that the imports represent nickel matte, ore, 
etc., and not the metallic nickel that is given in the table below: l 


Production of nickel in Canada, France, and Germany, 1889-1905.4 


Canada. | France. Germany. 
Year. CAE aur cc aM REUS mom cu pact E : 
Quantity. Value. | Quantity. Value. Quantity. Value. 
Pounds. | Metric tona. Metric tona. 

1889-1900................. eee 47,832,049 $820,910, 417 15,139 $10,011, 795 11,822 | $6,807,704 
A ene treet oes 9,189,047 | 4,594,523 1,800 | 1,440,000 1, 660 1,162, 288 
IM 2 Se oe se I EeP eR 10, 693,410 . 5,025,903 1, 600 1, 080, 800 1, 606 1, 122, 271 
1903 2262 cee erteatadee teen ee 12, 505,510 | 5,002,204 1,500 | 1,023, 750 1,945 1, 374, 774 
1904. wc ada O 10,547,883 | 4,219, 153 1,500 996, 459 2, 333 1, 643, 339 
TOO ar a cdi 18,876,315 | 7,550,526 | O [epoca ee lee he acer aoa eee 


CANADIAN PRODUCTION OF NICKEL. 


At the present time practically all of the nickel used in the United States is 
obtained from matte imported from Canada and from ore imported from New Cale- 
donia, the former furnishing by far the larger quantity. As we are so dependent 
upon Canada for our supply of nickel it is of special interest to the users of the 
metal in the United States to know something regarding the production of nickel ore 
in that country, and there is, therefore, given in the table following the quantity of 
nickel ore mined and smelted in Canada, together with the quantity of matte 
obtained from it during the last five years: 


Production of nickel in Canada, 1901-1905. 


Voir Ore Ore Matte Nickel in 
produced. | smelted. | obtained. matte. 


Long tona. | Long tons. | Long tons. | Pounds. 


NERA ees nae tone ace A 326, 945 270, 380 45,134 | 9,189,047 
O ur rca ta EE 269, 538 233, 338 24,691 | 10,693, 410 
O HC ON RIETI 136, 633 209, 030 13,832 | 12,505,510 
MOOS oats teach A ade Reet ARI E Pleas eu. cet! 203, 388 118, 470 8,924 | 10,547, 88S 
Tr ATTE 277,766 251, 421 17,388 | 18,876,315 


a As reported by the section of mines, geological survey, Canada. 


As is seen from this table there was a large increase in the production of ore and 
also of nickel, which is represented by nickel in matte in 1905 as compared with 1904. 
There has been an almost constant increase in the production of nickel from Canada 
since 1896, except for 1904, when there was a falling off in the production of nickel 
of approximately 2,000,000 pounds. There has been a decided variation in the pro- 
duction of matte, due to the improved metallurgical processes for smelting the ore, 


a There should be added the production by England from New Caledonian ores of 1,310 metric tons 
in 1902, 1,650 tons in 1903, and 2,200 tons in 1904, as reported in the twelfth annual issue of ‘‘ Compara- 
tive Statistics," compiled by the Metallgesellschait, ete., Frankfort on the Main, 1905. 
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which has resulted in a better quality of matte containing a much higher percentage 
of nickel. 

Of the nickel produced in Canada in 1905, 16,036,465 pounds in matte were shipped 
to the United States, as compared with 9,204,961 pounds in 1904, and 1,281,594 
pounds were shipped to Great Britain, as compared with 2,028,908 pounds in 1904—a 
large increase in the exportation to the United States and a decrease in that to Great 
Britain. 

IMPORTS OF NICKEL AND COBALT OXIDE. 


During 1905 there was a considerable increase in the quantity and value of the 
nickel compounds and matte imported into the United States as compared with the 
year 1904, which was due to the very large increase in the quantity of nickel matte 
imported from Canada. The total quantity of nickel compounds of all kinds 
imported into the United States in 1905 was 31,072,206 pounds, valued at $1,962,131. 
As compared with the importation in 1904 of 19,739,315 pounds, valued at $1,121,491, 
this is an increase of 11,332,891 pounds in quantity and of $840,640 in value. 

The total importation of cobalt oxide in 1905 amounted to 70,048 pounds, valued 
at $139,377. In the tables which follow are given the importation of cobalt oxide 
and of nickel producta into the United States from 1901 to 1905, inclusive: 


Cobalt oxide imported and entered for consumption in the United States, 1901-1905. 
p p , 


[Pounds.] 
Oxide. | Oxide. 
Year. SS EU SC OMEET ES Year See brc MED 
Quantity. | Value. | Quantity. | Value. 
ipt) Pee eee eee 71,969 | $134,208 ' 1904 ....oo.oooommommmmo.oo.. 42, 854 $86, 925 
19 Sore A 79,984. || 151,115." 1908 coco ira 70, 048 139, 377 
D NR | 730, 145,264 | 


Nickel imported and entered for consumption in the United States, 1901-1905. 


[Poundas.] 


Nickel, nickel ore and 
matte, nickel oxide, al- 
loys of nickel with cop- 


Year. per, ete. 
Quantity. | Value. 
jg O II Shalt VR 117, 364, 337 a$1,549, 620 
1907 eeruan AA adde Ei cia | 33, M2, 710 a], 437, 649 
jur uu don C a ben Gana, aM NM E RS ^ 36,217,985 | — a1,493, 889 
A E | 19, 739, 315 a1,121,491 
p —————————— AA IT 31, 072, 206 a1,962, 131 


a Includes $2,498 worth of manufactured nickel in 1901, $30,128 in 1902, $37,284 in 1903, $2,950 in 
1904, and $3,291 in 1905. 


EXPORTS OF NICKEL. 


As has been stated, by far the larger part of the Canadian production of rickel 
matte is imported by this country, where it is refined. "Thus there is produced in 
this country a much larger quantity of nickel than is required by the domestic con- 
sumption, and consequently there is a considerable quantity of metallic nickel ex- 
ported each year from the United States, none of which, however, is manutactured 
from ore produced in this country. In 1905 the nickel exported amounted to 


M R 1905——27 
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9,550,918 pounds, valued at $2,894,700, as compared with 7,519,206 pounds, valued 
at $2,130,933, in 1904. The quantity and value of the nickel exported from the 
United States since 1900 are given in the following table: 


Exports of nickel oxide and matte from the United States, 1900-1906. 


[Pounds.] 

Year | Quantity. | Value. | | Year. ! Quantity. | Value. 
———— P — PN PEA AE A A A XA —ÉR Fa M EURO RES 
1900 uS ee aeo MERE 5,869,906 81,382,727 | 1903...........-- eee eee 2, 414, 499 $703, 550 
190] octo sd eb tee 9, 869, 655 | 1,521,291 || 1904 5. siue rn 7, 019, 206 2, 130, 933 
1905 ia nee osa xs uds 3, 22%, 607 ` 924,579 || 1905 ......ooooooomomonooo. 9,550,918; 2,891,700 


PRODUCTION OF CHROMIUM. 


All of the chromium ore produced in the United States during 1905 was from 
California, but amounted to only 25 tons, valued at $375, as compared with the pro- 
duction of 123 tons, valued at $1,845, in 1904, a decrease of 98 tons in quantity and 
of $1,470 in value. There is given in the table following the production of chromite 
in the United States since 1885: 


Production of chromite, 1885-1905. 


[Long tons.] 
Year. Quantity. | Value. | Year. Quantity. | Value. 

INNO A A Ese ad Que pu. 2,700 | $40,000 || 1896 ................. esses 786 $6, 667 
1880212 A dett 2, 000 30.000 [I AAA RR E VERRE wr REPE En ew eR rese 
II axe Sea e GU ex M edt 8, 000 40,000 1| TROB Lou ceste ales O De s e RES 
IRBE Last Rua v ES Vra ek 1, 500 20,000: || IRI Seco oe eroe e ee CCo EE [p re REIN deere rus 
p —— ——" 2, 000 30, 000 || 1900 «ccce Ice RT EU ERA 140 1, 400 
jl AA e r 3,599 63,985 I| 1901 coccsiconrniión nc es 368 5, 790 
pnr) 1, 372 20, 580 ! 1902 d ————— 815 4, 567 
1800. uda eee. E, eiai iaa 1, 500 20:000 E TOO cane | 150 2, 250 
A is ductis | 1,450 21,750 | 1901 eh asd db 123 1, 845 
e eM: | 8,680 | 53,231 | 1905.....ccseeeen eee 25 $75 
I890. coss ora Dp a eee ra 1, 740 16, 795 | 


CANADIAN PRODUCTION OF CHROMIUM. 


Most of the chromite produced in Canada is obtained from deposits in the Province 
of Quebec, with a smaller amount from Newfoundland, and in 1905 this production 
amounted to 8,575 short tons, valued at $93,301, an increase of 2,501 tons in quantity 
and of $26,155 in value, as compared with 6,074 short tons, valued at $67,146, in 1904. 
A large proportion of the chromite produced in Canada was shipped to the United 
States. In the table following is given the production of Canadian chromite for the 
last four years: 


Production of chromite in Canada, 1902-1905. 


[Short tons.] 


Year. quantity, Value. | Year, Quantity.| Value. 


ee € wea O A O — —M— M M 9 —— À—M 


TOG) has otk tae T ETE, 900 | $13,000 | 1904 ........ 0c eeeee eee ee eee 6,074 | $67,146 
TP MR A 3,383 | 83,830 | | RÀ 8,575 | — 98,901 
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IMPORTS OF CHROMIUM. 


Although there is but a small production of chromite in the United States, the 
consumption requires a large amount to be imported. The greater quantity of this 
is obtained from Turkey, with smaller quantities from New Caledonia and Canada. 
Besides chrome ore, there is also considerable chromate and bichromate of potash 
and chromic acid imported. The total value of all the chromium compounds and 
ore imported into the United States during 1905 was equal to $752,126, which is 
$373,211 more than the value of the imports for 1904 ($378,915). Of this amount 
$4,225 was the value of 59,650 pounds of bichromate of potash, $4,657 the value of 
38,553 pounds of chromic acid, and $17,943 the value of 119,847 pounds of chrome 
yellow. In the table which follows are shown the quantity and value of the chrome 
ore and chromium products imported for consumption into the United States from 
1901 to 1905, inclusive: 


Chromate and bichromate of potash, chromic acid, and chrome ore imported and entered 
for consumption in the United States, 1901-1905. 


Chromateand bichro- Chromic acid. Chrome ore. 


Year. ien bua po e E] ae 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Pounds. Pounds. Long tons. ; 
A r as 430,996 | $29,224 53, 462 | $10,861 20,112 ; $363,108 | $403, 193 
A O A 90, 817 11,115 39,570 | 582,597 593, 712 
Moa 41,229 2,784 | a285,014 37,640 22,932 ¡ 302,025 342, 449 
IU co osha Aet Epid eps 26, 053 1,817 b 209, 224 28, 671 24,227 | 348,527 378, 915 
A E vaca vias 69, 650 4, 225 e 158, 402 22, 600 54,434 | 725,301 792, 126 


a Includes 227,215 pounds of chrome yellow, etc., valued at $32,176. 
b Includes 121,503 pounds of chrome yellow, valued at $18,066. - 
¢ Includes 119,547 pounds of chrome yellow, valued at $17,943. 


PRODUCTION OF TUNGSTEN. 


There was a considerable increase in the production of tungsten ore during 1905 | 
a: compared with that of 1904, and also a general increase in the price paid per ton 
for the concentrates containing from 60 per cent and over of tungstic oxide (WO,). 
There was, however, considerable variation in the price, which in the early part of 
the year brought $400 per short ton for a 65 per cent concentrate. About July 1 
the price was approximately $6 per unit per long ton, and still later in the year the 
price was $5.50 per unit per long ton. These prices, however, varied more or less 
with the location of the deposit. The total production of tungsten ore during 1905 
was approximately 18,851 short tons, from which there was obtained 803 tons of 
concentrates valued at $268,676. This is an increase of 63 tons in quantity and of 
$54,676 in value, as compared with 740 short tons, valued at $184,000, in 1904. The 
average value per ton of the 1905 production of tungsten concentrates was $335, 
which is an increase of $86 per ton as compared with the average value per ton of 
$249 of the 1904 production. A small quantity of the ore was reported as sold in 
the crude state, but this represented a concentrate obtained by handcobbing. The 
per cent of tungstic oxide in the ore and concentrates sold varied as reported from 
0.49 per cent to 66.28 per cent. The highest price reported as received per ton for 
concentrates was $400 and the lowest $185. The ore produced consisted of wolfram- 
ite, hubnerite, and scheelite. Most of the hübnerite was obtained from Arizona, 
the wolframite from Colorado and South Dakota, and the scheelite from California 
and Montana, 
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Besides this production there were two or three tons of tungsten ore and concen- 
trates shipped as a sample run of ore from claims near Deer Trail, Stevens County, 
Wash. 

Inthe following table are given the production and value of tungsten concentrates 
for the years 1900 to 1905: 


Production of tungsten. in the United States, 1900-1905. 
[Short tons.) 


Yenr. Quantity. Value. | Year. Quantity.| Value. 
TU res bec RI. 46 | $11,040 | 1903..................... 292 $13, 639 
BOON uera o M a? MIVE 179 27, 720 | TOOL 645s back eee Ree ek Ss 740 154, 000 
1907 ous esr Iusta Rd O 184 34,010 | 190) 4. cuc vesDoeVe cuna 803 268, 676 


As is seen from this table, there has been a very great advance in the demand for 
tungsten since 1900 and there has also been a decided increase in the value per ton, 
notwithstanding the large increase in the production. 


IMPORTS AND EXPORTS OF TUNGSTEN. 


There have been small quantities of tungsten ores and alloys imported into the 
United States for a number of years, but as the tungsten ores are admitted free of 
duty it has been impossible to obtain statistics for them. The imports of ferro- 
tungsten-chromium alloys in 1905 were valued at $13,525, as compared with $29,439 
in 1904, with $18,136 in 1903 and with $7,046 in 1902. 

As in the case of the imports, no separate record is kept by the Bureau of Statistics 
of the exports of tungsten, though some of the concentrates are known to be exported. 


PRODUCTION OF MOLYBDENUM. 


The production of molybdenum ores in the United States has always been very 
gmall, although considerable development work carried on at a number of localities 
has resulted in the production of a small quantity of molybdenite and a larger 
quantity of wulfenite. During 1905 the production of molybdenite and of wulfenite | 
was obtained from Arizona and Montana, the total being in excess of the 1904 pro- 
duction of 144 short tons, valued at $2,175. The value of the molybdenum ores 
varies from $230 to $430 per ton according to the percentage of MoO,. The 1905 
production is included in the table of total production of steel-hardening metals. 


PRODUCTION OF URANIUM AND VANADIUM. 


The production of the ores of uranium and vanadium during 1905 amounted to 
approximately 4 tons, valued at $750, and was obtained from Colorado and Utah. 
This ore as shipped contained 3.06 per cent uranium oxide (U,0,). There was, 
however, considerable ore mined which was not concentrated at all, but was stored 
waiting the erection of concentrating mills. The total tonnage of ore taken out as 
reported to the Survey is 2,081 short tons. 

A plant is in process of erection for the treatment of the vanadium sandstone found 
near Telluride (Newmine), Colo. A plant is projected at Castledale, Emery County, 
Utah, in which to reduce the uranium ores of the region by a nitric acid process. 
At Cedar, San Miguel County, Colo., a concentrating mill was recently built for 
treating the uranium and vanadium ores of that section. With the installation of 
these mills there should bea large increase in the production of the uranium and 
vanadium ores, provided a market for them can be maintained in quantity. 
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IMPORTS OF URANIUM. 


There were imported into the United States during 1905 uranium salts to the value 
of $6,560, as compared with imports valued at $9,024 in 1904, at $13,498 in 1903, and 
at $12,491 in 1902. 


PRODUCTION OF TITANIUM. 


The production of titanium was entirely from Roseland, Nelson County, Va. The 
production in 1905, which was somewhat larger than that of 1904, is given under the 
total production of steel-hardening metals. On account of the rather small demand 
for this metal, there can readily be an over-production of the rutile, which is oiten 
the case at the Virginia mines and which necessitates the closing down of the plant 
for a number of months during the year. 


PLATINUM. 


By F. W. Horton. 


INTRODUCTION. 


The ever-increasing demand for platinum, coupled with conditions which have 
greatly reduced the output of the Russian mines, is directly responsible for a phe- 
nomenal rise in the price of the metal and indirectly for an increase of production in 
this country. 

The yield of the Russian platinum placers, which usually furnish about 90 per cent 
of the world's supply, has been greatly reduced by the unsettled condition of affairs 
in that country. The anxiety felt by platinum dealers during the Japanese-Russian 
war has not abated since the settlement of international affairs, but, if anything, has 
increased, owing to the internal troubles which Russia is experiencing. In fact, 
platinum mining was entirely stopped for a considerable period, and the manufac- 
turers both hereand abroad were forced to depend upon reserved stocks of the metal 
for their supply. Furthermore, before these uprisings, it is said, the large Russian 
mines were purposely curtailing their production. This reduction of the output is 
due to the fact that the entire product for & varying term of years was bought up 
under contract and at prices that now seem ridiculously low. The mine owners, 
receiving only the fixed price, do not participate in any gain due to rise in value 
and are therefore not anxious about a large production, but are husbanding the lim- 
ited resources of their mines until such time as they can dispose of their product to 
better advantage. Meanwhile the small mines, which, generally speaking, are not 
hampered by such agreements, are working to their full capacity to take advantage 
of the stimulated prices; but their entire output is but a small percentage of what is 
usually produced. 

This stringency of supply, together with a greatly increased consumption of the 
metal in the electrical and chemical industries, accounts for the prevailing high 
prices. 

Prices. —At present (September, 1906) ingot platinum is quoted in New York at $34 
perounce. In December, 1904, the price of the metal advanced from $18.50 to $19.50 
per ounce, and early in March, 1905, a further increase to $21 per ounce took place, 
the ingot metal surpassing gold in value. On April 1, 1905, the price fell to $20.50 
and remained firm at this quotation until February 1, 1906, when it jumped to $25 
per ounce, where it remained until September. The average weekly quotation for 
1905 was $20.34 per ounce for ingot metal at New York. 

At the close of the year prices of manufactured platinum were as follows: 


Prices of manufactured platinum December 81, 1905. 


Heavy sheet and rod, 75 cents per gram, or $23.33 per ounce. 

Foil and ordinary sizes of wire, 80 cents per gram, or $24.88 per ounce. 
Crucibles and dishes, 85 cents per gram, or $26.44 per ounce. 

Perforated ware and special sizes of wire, 90 cents per gram, or $27.99 per ounce, 
Cones, $1 per gram, or $31.10 per ounce. 

Gas-engine sparking points from 87 cents for A to $1.80 for B. 


At the time of writing (March, 1906) these quotations are about 20 per cent 


higher. 
423 
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OCCURRENCE. 


The geological relations and distribution of platinum and associated metals has 
been very thoroughly discussed by Prof. J. F. Kemp in Bulletin No. 193 of the 
United States Geological Survey.¢ This paper is authoritative, but, as it appeared 
in 1902, a few supplementary notes as to the extension of the then known platinum- 
bearing areas together with new localities may not be out of place. 


UNITED STATES. 


The exhaustive tests and examinations of black sands commenced early in 1905 
and still being carried on at Portland, Oreg., by the United States Geological Survey, 
have done much toward placing platinum mining in this country upon a stable foot- 
ing and developing it into a permanent and profitable industry. Not only have 
many discoveries of platinum in new localities been made and the limits of the 
known platinum-bearing areas been extended, but the tests have revealed the fact 


that there are in this country districts which contain surprising quantities of plati- 


num, and they have also given much valuable data as to the best methods of obtain- 
ing it. A description of these methods will be given later. 

Platinum is now known to exist in 15 counties in California: Butte, Calaveras, Del 
Norte, Humboldt, Mendocino, Nevada, Placer, Plumas, Santa Barbara, San Luis 
Obispo, San Bernardino, Shasta, Siskiyou, Trinity, and Yuba; in 9 counties in 
Oregon: Baker, Coos, Curry, Douglas, Jackson, Josephine, Lincoln, Linn, and Union; 
in 8 counties in Idaho: Ada, Bingham, Boise, Elmore, Idaho, Nez Perce, Oneida, 
and Shoshone; in 4 counties in Colorado: Chaffee, Park, Saguache, and San Miguel; 
in 3 counties in Washington: King, Skagit, and Whatcom; in 2 counties in Mon- 
tana: Custer and Granite; in Utah, in Garfield County; in Arizona, in Yavapai 
County; and in Wyoming, in Albany County. The metal is also found in Alaska 
and in the gold-bearing sands of the Corozal River, Porto Rico. Isolated occur- 
rences of single nuggets or mere traces of the metals have been found in many other 
counties in the States mentioned, as well as in four of the eastern States, namely, 
New York, Pennsylvania, North Carolina, and Georgia. In many of these localities 
the metal occurs but sparingly. The most promising fields are in the counties of 
southern Oregon and northern California. Here the metal has been proved to exist 
in commercial quantities, and, with & proper knowledge of methods of obtaining it, 
there is no reason to doubt that an output of considerable proportions could be made 
annually. 

The platinum metals are obtained in most cases as a by-product in working gold 
placers, especially where the gravels are derived from peridotites. The pyroxenites, 
gabbros, diorites, and sometimes the syenites also furnish favorable associations for 
the metal. In most cases the platinum is accompanied by chromite, ilmenite, and 
magnetite sands. In rare instances it is also found in veins, generally associated 
with the copper sulphides, as in the Rambler Mine, Wyoming, and'in North Carolina. 
It also occurs disseminated, in the native state, through certain basic eruptive rocks, 
especially the peridotites; and all formations where chromite or serpentine occur in 
any quantity should be carefully examined for the metal. A very interesting occur- 
rence of platinum in massive chromite from Anacortes, Skagit County, Wash., was 
discovered by the United States Geological Survey in the course of the tests already 
referred to. A more detailed description of the occurrence of the metal in the United 
States will not be attempted, as the subject will be fully discussed in a special report 
of the Geological Survey. 


a Kemp, J. F., The geological relations and distribution of platinum and associated metals: Bull. 
U. S. Geol. Survey No. 193, 1992. 
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BRITISH COLUMBIA. 


New finds of platinum-bearing gravels have been reported from British Columbia. 
The newly discovered deposits are in the Cariboo District, and extend from Ques- 
nelle Lake westward to the Fraser River. The gravels, which are of great thickness, 
he in ancient river beds, and are of low grades, running only about 15 cents to the 
cubic yard. A large area of these gravels along the south fork of the Quesnelle River 
is being worked according to the latest methods. Undercurrents and other appli- 
ances are used in connection with sluicing, in order to save the heavy sands and 
metals which will not amalgamate. Material obtained in this way consists of 
magnetite, chromite, pyrite, and galena, and carries considerable gold, copper, 
platinum, palladium, and iridosmine. The gold which is saved in this product has 
refused to amalgamate, and seems to be coated with oxides of iron and manganese. 
The platinum metals occur both as free metallic grains and inclosed in the iron 
minerals, especially in the chromite. 

Another discovery of platinum in British Columbia is reported by Mr. R. W. Brock 
in an article on ''Platinum in British Columbia."« The metal is found in close 
association with small quantities of sulphides (pyrite, chalcopyrite, galena, and 
blende), in a gold-quartz vein at Burnt Basin, 3 miles west of Coryell, in the Grand 
Forks mining division, Yale district. This occurrence is of an unusual nature and 
the exact form in which the platinum occurs has not been determined, but it is 
probably associated with the copper ore. The vein in which it occurs is situated 
in a greenstone area between two large porphyry dikes, and runs about $3 in gold to 
the ton. 

The occurrence of the platinum metals in the placers of the Similkameen and 
Tulameen rivers and several of their tributary creeks has been known for many 
years. These deposits, together with occurrences of the metal in peridotite and 
serpentines and in an associated granite in the same district, have been thoroughly 
described by Professor Kemp in his work already referred to. 

As to the probability of further discoveries of platinum in British Columbia, it may 
be said that the basic igneous rocks, such as those which seem to be tlie source of 
the platinum in the Similkameen and Tulameen rivers, are widely distributed, not only 
in the southern part of the province, but as far north as the Atlin district. Areas 
which seem especially rich in favorable associations for the occurrence of the metal 
are in the West Kootenai and Boundary Creek districts, which lie some distance to 
the east of the Similkameen, and discoveries of platinum in these regions would 
create no surprise. 

COLOMBIA. 


In Colombia, which ranks second to Russia in the production of platinum, no 
new discoveries of importance have been made. The platinum-bearing gravels of 
the one district, El Choco, which embraces the headwaters of the San Juan River, 
are mined by the natives in a desultory manner, most of the platinum being washed 
out by hand in bateas. Sluicing is also practiced to some extent. Attempts at 
dredging on the part of foreign capital have not met with marked success, due prin- 
cipally to the low grade of the gravels dredged. 


RUSSIA. 
THE URALS. 


In Russia the platinum-producing areas have not been materially increased during 
the last few years, and remain practically as described by Professor Kemp. Active 
mining is confined to the gravels of the Iss, the Veeya, and the upper Tura, in the 
Goroblagodat and Bisersk districts, and to the valleys of the Sisim, Visim, Martian, 


a Eng. and Min. Jour., Feb. 18, 1904. 
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Black, and Chaoosh creeks and the headwaters of the Tagil, in the Nijni-Tagilsk 
region. Besides these two districts, which furnish practically the output of the Rus- 
sian mines, there are numerous outlying areas in which small quantities of platinum 
are mined. These are, in a sense, new deposits, as they have not been described 
until recently. They are of great interest, as they not only extend the known 
platinum-producing area in the Urals, but furnish, through a study of their deposits, 
valuable data as to the geological occurrence of the metal. 

An excellent description of these smaller deposits, together with a great deal of 
interesting detail in regard to the platinum region of the Urals in general, is given in 
an article by Mr. Chester W. Purington on the '*Occurrence of Platinum in the Ural 
Mountains,” 4 from which the following notes are taken: 

A brief suminary of the newly reported localities is as follows: 

1. The gravels of the Petropavlovsk and other creeks which head in the olivine- 
bearing rocks of Chistop and Choi-Fkba mountains, lying about 100 miles north of 
the Iss Valley. The production of this region is slight, only about 55 ounces per 
annum. 

2. The valleys of the Immyana and Chirok rivers. The latter is a branch of the 
Solda, which flows into the Tura below Verkotur. The annual vield is about 1,000 
ounces. 

3. The Bolshoi and Mali Kamenushka creeks, which lie in the area adjacent to the 
Nikolai Pavdinsk and Shuvalov grants, the annual preduction amounting to about 
3,160 ounces. 

4. The Sosnovka and Mali Kosva creeks, which probably derive their platinum 
from the dunite which outcrops on Kosvinski Hill near the boundary of the Rastessk 
and Nikolai Pavdinsk grants. The production of these creeks is about 5,800 ounces 
per annum. 

5. The left bank of the Vergran River at Bogostlovsk, about 50 miles north of the 
last-named locality. The yearly platinum production is from 250 to 500 ounces. 

6. The Lobva, Lvalva, and Nvasma rivers in the Vagransk, Znamensk, and Nijni 
Turinsk districts, to the north of the Iss Valley. / 

7. At Neviansk, Verk Isetsk, Alapavsk, Bilimba, Sisertek, Kishtim, and Miask, to 
the south of the Iss. The annual production is about 400 ounces. 

There are many other places in the neighborhood of those already named in which 
platinum is known to exist, but in such insignificant quantities that the occurrences 
are not worthy of individual mention. 

Whatever the localitv of the platinum, it is invariably associated with the olivine 
rocks, especially with the so-called dunite, which consists of olivine with chromite. 
This dunite is without doubt the mother rock of the platinum. Mr. Purington says 
of it: 

Assays of the dunite show the presence of platinum and gold up to the amount of 0.037 ounces per 
ton. Exhaustive tests have not been mude, but they lead to the inference that the platinum is pre~ 
ent in the dunite, and that it must contain an enormous amount; and they bring up the question of 
the possibility of the exploitation of deep platinum mines. There is no doubt that in the midst of the 
dunite masses there exist some richer areas, favorable alike on account of primary or magmatic and 
secondary processes, which might be worked advantageously at the present time. It is to be noted 
that all the localities favorable to the oecurrence of platinum are characterized by the presence of 
dunite. Occurrences of this rock are found fora great length, north and south, along the narrow 


Ural ridge. Tothe north of the Iss Valley a strip of dunite occurs uninterruptedly. Platinum makes 
its appearance wherever dunite is exposed. 


As to the possibilities of further discoveries of platinum-bearing gravel, careful 
prospecting in the northern Urals should disclose new deposits, for the plutonic 


rocks, including the dunite favorable to the occurrence of platinum, run on the east 
slope of the mountains to the Arctic Ocean, and this vast region for a distance of 


«Eng. and Min. Jour., May 5 and 12, 1904. 
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over 300 miles is totally unexplored. In the southern Urals, recent reports state 
that rich deposits of platinum have been discovered in the districts of Ougry and 
Katchkomury; but a great extension of the platinum-producing area in this region is 
not to be expected, as the ground has already been thoroughly prospected. 


OTHER COUNTRIES. 


Besides the countries already mentioned as producing platinum, the metal has 
been found in small quantities in Brazil, in the province of Minas Geraes; in Spain, 
near Seville; in New South Wales, and in Burma, Japan, Borneo, New Zealand, 
Tasmania, Sumatra, Honduras, Ecuador, and French Guiana. 

Platinum is being obtained in commercial quantities from the Hootalinqua River, 
Northwest Territory, Canada. 

A discovery of platinum in Madagascar has been reported. The metal is said to 
occur in considerable quantities in the gold-bearing gravels of the River Isonjo, in 
the province of Farafangana. 

In Mexico, small quantities of platinum have recently been obtained in the munic- 
ipality of Acapulco and the district of Tabares, Guerrero. The metal is also reported 
as existing in the State of Vera Cruz, in the district of Chocontepec, and at a few 
other localities in Mexico. 


METHODS OF EXTRACTION. 
RUSSIA. 


In describing the various methods used for the mining and recovery of plati- 
num, those employed in Russia will first be considered, as it is in this country 
that the greatest quantity of the metal is produced. Then, too, in Russia, the 
extraction of the platinum is the first and often the sole object of the miner, while 
in other countries the platinum is generally of secondary consideration, and it is 
recovered as a by-product of gold washing. The platinum-bearing gravels mined in 
Russia possess all the characteristics common to the ordinary gold placer. The 
“pay streak” varies in thickness from 10 to 100 inches, and is generally covered with 
an overburden of barren gravels from 9 to 50 feet in depth. In cases where the 
thickness of the overlying gravel is not too great, open mining is done, and all the 
material extracted is treated; but the usual method is to sink shallow shafts to bed 
rock and then drift along the pay streaks. There are said to be hundreds of miles 
of these old drifts and tunnels on the Demidoff estate alone, so that the extent to 
which this method of mining is practiced may well be imagined. 

The bed rock is generally excavated for a depth of from 7 to 14 inches, and: the 
lower part of the overburden is also mined. Asin most northern latitudes where 
placer ground is worked in this way, the shaft sinking and excavation of material 
takes place during the winter months, and the extracted material is washed in the 
following summer. The material to be treated is carted in wagons, which contain 
about 1,500 pounds, to the washing plant, where the load is pulled up an incline to 
an elevated platform from which it is fed with water into conical trommels directly 
beneath. The oversize from these screens is thrown away, and the undersize is 
sluiced, and the sluice concentrates panned in small handpans called “kofchik.” 

The sluices used are of peculiar construction and have two compartments. The 
greater part of the metal settles in the first of these and the remaining material then 
flows into the second compartment, where it is puddled and raked (the stirring being 
done by women), and more of the platinum is allowed to settle out. After this treat- 
ment the material passes into a tailing sluice, whose riftles catch any heavy sand which 
has escaped the compartments. This sand is liable to contain considerable quantities 
of platinum, and is cleaned up by hand panning, as are also the concentrates obtained 
in the two compartments. 
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An ordinary washing plant of this kind is capable of handling about 125 metric 
tons of sand in eight hours. The yield of the gravels is variously stated at from 0.05 
to 1 ounce per cubic yard. 

Most of the platinum from Russia is obtained in the manner just described, but the 
method is not very efficient, and unless great care is taken considerable quantities of 
fine platinum are lost in the tailings. 

Platinum mining in the Urals, however, has begun to feel the influence of modern 
methods. Several years ago dredges were shipped in from abroad, and attempts 
were made to work gravels on the properties of Count Shuvalov and of the Platinum 
Mining Company. Owing to faulty construction and to their unadaptability to 
conditions at hand, these dredges proved an entire failure. But the experiments 
were persevered in and success has finally been attained and has induced a rapid 
installation of dredges. 

At first the dredges were very expensive, as they had to be imported, but now 
there are several companies in the Ural district that are manufacturing dredges both 
cheaply and well, and that can supply any demand of the mining companies. The 
machines closely resemble the modern gold dredge in all their essential features, but 
have a few modifications which adapt them to the different conditions with which 
they have to deal. 

In describing one of these dredges Mr. Purington says: 


The hull drew 5 feet of water, and was well construeted of pine. The digging ladder was of iron, 
and provided with 46 4-foot buckets having lips of manganese steel. The ladder was designed to dig 


to 35 feet. Water was supplied by a centrifugal pump. The dredge was moved by winches and * 


cables, no spuds being used. The washing apparatus consisted of a trommel for taking out the 
coarse material, from which the fines went to two tables with back-to-back arrangements fitted with 
rifles and mats. The intention was to use no quicksilver in the saving. The stacking ladder was 
considerably shorter than those generally in use in America. The power was steam, only 50-horse- 
power boiler and engine being provided. The fuel used was peat. The capacity of the dredge was 
estimated at 80,000 poods of gravel (about 1,000 cubie yards) per twenty-four hours. The cost of 
handling the material was estimated at 5 cents (2 doli in fine gold) per cubic yard. The dredge was to 
be worked by four men on a shift, three eight-hour shifts per day. The cost of the dredge was given 
to the writer, and wns surprisingly low, but as the dredge was not for sale, and the figure given rep- 
resented the actual cost of building, the publication of it would be unfair to the manufacturers. 


There are many localities, especially along the lower Iss and Tura rivers, where 
conditions appear very favorable for dredging operations. 

Whatever measure of success dredging may attain it will not entirely supplant 
other methods of mining platinum any more than it has supplanted other methods 
of mining placer gold, but at present the indications point to a considerable devel- 
opment of the industry along this line. 


UNITED STATES. 


In the United States the mining of platinum is slowly advancing from its hitherto 
obscure position, and bids fair in the immediate future to occupy a much more impor- 
tant place among the mining industries of the country. This condition of affairs has 
been brought about largely as a direct result of the tests and experiments conducted 
by the United States Geological Survey at Portland, Oreg., in connection with the 
Lewis and Clark Exposition at that place in 1905. These experiments, which were 
conducted under the immediate supervision of Dr. David T. Day, of theSurvey, have 
succeeded in establishing two facts: First, that the platinum-bearing gravels of this 
country are of no mean extent nor small value, and, second, that the methods by 
which the best results in working the deposits may be obtained have been clearly 
pointed out. 

It is with these methods that we are here principally concerned. 

Up to the present time the small quantities of the platinum metals produced in 
this country have been obtained, as already stated, as by-products in washings where 
the recovery of gold from the gravel or sand was the primary object. In such cases 
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the platinum was caught by the same methods (always excepting amalgamation 
processes) as were used for the gold, and perhaps no special precautions were taken 
either to catch it at all or to increase in any way the quantity so obtained. The 
machines used were the ordinary ones employed in gold washing, such as the “tom,” 
tables supplied with rifles or covered with burlap and cocoa matting, sluices with 
riffles of different varieties, etc. The heavy concentrates obtained by these machines 
were further treated, after having been run over amalgamating plates or treated in 
various forms of amalgamators to remove the gold, by hand panning. 

The concentrates thus obtained were still further enriched by removing with & 
hand magnet any magnetite or other magnetic material, such as nails, pick points, 
miscellaneous pieces of old iron, etc. In some cases the miner went further and 
removed the greater part of the other heavy materials, such as chromite, zircon, 
ilmenite, etc., by blowing in & pan or horn spoon, thus obtaining a final product of 
quite pure platinum metals. 

Even after all this trouble and with the small return which the miner ordinarily 
gets for the material the process paid. Many managers of placer mines have been 
convinced for a long time that it would pay them handsomely if they could save the 
platinum in their gravels by some inexpensive method. 

Attempts in this direction have generally taken the shape of specially designed 
undercurrents, very similar to those used for catching fine gold. These, so far as 
the catching of platinum is concerned, have not been successful; but their installa- 
tion has often been profitable by reason of the increased saving of fine gold. The 
next attempt along this line was to effect the largest possible saving of black sand in 
the sluices and to pan by hand the entire quantity thus saved in large vats of still 
water. With expert panners this method will undoubtedly save the larger portion 
of the platinum in the sand, but it has the objection of being. very laborious and 
expensive. 

The experiments of the Geological Survey have conclusively shown that from 95 to 
98 per cent of the precious metals, both gold and platinum, contained in the sluice-box 
sands can be saved on concentrating tables of the Pinder or Wilfley type, such as are 
used in everyday mill practice; and that in most cases the concentrates thus obtained 
will represent less than 1 per cent of the total weight of sand fed to the table. 

In some cases, where the sand is especially heavy and the precious metals 
extremely fine, such a high ratio of concentration can not be effected without some 
logs. In many cases also it hae proved good practice to use only a small part of the 
material at first, and to rerun the concentrates from this preliminary treatment in 
order to obtain a second and final concentrate. These table tests are described in 
detail in the report of the Geological Survey, and therefore will not be discussed at 
greater length here. 

The concentrates from the tables are generally rich enough to ship directly to 
some smelter; but it is not only possible but perfectly practicable to clean them 
successfully at the concentrating plant. The best method of doing this will, of 
course, vary greatly according to the character of the concentrates. In general, good 
results may be obtained as follows: 

Treat the material with a weak hand magnet or an electro-magnet (using an 
extremely low amperage) to remove magnetite, bits of scrap iron, etc. The strength 
of the magnetic field should be very slight to avoid picking up the more magnetic 
portions of the platinum, and the material thus extracted should be re-treated to 
avoid the possibility of mechanical inclusion of fine particles of the precious metals. 
The magnetic material can then generally be thrown away without loss. 

The residue from this treatment should then be passed under an electro-magnet 
the field of which is strong enough to pick up monazite. In this way it will be 
divided into a magnetic and a nonmagnetic portion. The former will contain any 
chromite, ilmenite, garnet, olivine, etc., together with most of the crude platinum. 
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The latter will, with the exception of zircon, contain only comparatively light min- 
erals, and will consist principally of quartz, which has entered into the concentrates 
through accident. This product will contain practically all of the gold and iridos- 
mium in the original concentrates and will present no difficulties in cleaning up in & 
hand pan, as the heavy minerals which would have prevented successful panning 
have been removed. 

Sodium amalgam.—The magnetic portion containing most of the platinum and 
small quantities of gold should then be treated with a very strong sodium amalgam. 
This picks up any gold almost immediately and, if the conditions are favorable, all 
of the platinum. The action of the sodium amalgam on the platinum is not one of 
amalgamation, but rather one of positive capillarity, by which the platinum grains 
are wet by the amalgam and retained within its mass. Pure quicksilver and weak 
sodium amalgam do not, unfortunately, possess this quality, and as sodium amalgam 
rapidly deteriorates in tbe presence of water, the material treated should be just 
sufficiently moist to allow its working, and the time of treatinent should not be 
unnecessarily prolonged. This separation requires considerable experience and 
skill on the part of the operator. If a strong electro-magnet is not available the 
original concentrates from the table may be treated with sodium amalgam, but the 
results obtained in this way do not seem quite so satisfactory. 


PHYSICAL PROPERTIES. 


Crude platinum consists of an alloy of platinum with iridium, rhodium, palladium, 
osmium, iron, and often copper and gold. It is almost invariably associated with 
iridosmium, a natural alloy of iridium and osmium, with which the platinum seems 
to be combined mechanically. The following table gives analyses of four represent- 
ative specimens: 


Analyses of crude platinum. 1 


PIQUDUI A A ciate Seca uth ete Awl eae Es 51.45 85. 50 71.90 76.82 
LEER DUTIES nud oy ress fo eee ta awe bane See cc ORE . 40 1.05 1. 45 | 1.18 
TITO E E E E E Sales .65' 1.00 2. 80 1.22 
Palladium ra odds coe td dux nex ace Tuc tte . 15 . 60 . 85 1.14 
OSTIUM «uere A A seines s dus 2.30 liada 
Iridosmium ....... i-us ix. e E csse ares MUTET 37.30 1.10 2.35 7.98 
Gold MEE vr .85 | RO cts aes eee 1.22 
ITO a A TS A A EA 4.30 | 6.75 9. 60 7.43 
CODDOPS asiain rd dee T LU 2.15 1. 40 2.15 88 
A Lucr Du MC A Ua teu eee 3.00 ' 


2. 95 1.00 2. 41 
| 100. 00 100. 28 


100. 25 101.15 


a Ann. Chim. Phys., 3d ser., vol. 56, 1859, p. 449, 


Sample No. 1 is from Oregon, No. 2 from California, No. 3 from Russia, and No. 4 from Colombia. 
The analyses are by Deville and Debruy. 


Outside of its rare occurrence as sperrvlite (PtAs,) in copper ores from Sudbury, 
Ontario; from the Rambler mine, in Wyoming, and from North Carolina, platinum 
is found under the same conditions as placer gold, and generally in the form of small 
grains, scales, and nuggets in placer gravels. These scales have a metallic luster and 
vary in color from a bright silvery white to a dark steel gray. Their specific gravity 
varies a great deal, according to the percentage of iron they contain, and ranges from 
14to 19. The grains are malleable, sectile, have no cleavage, and possess a hackly 
fracture. Platinum crystallizes in the isometric system, and in extremely rare cages 
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cubical crystals of it are found, especially where the grains have not traveled far from 
the mother rock and so have not become worn or beaten out of their original shape. 
All native platinum is more or less magnetic. The degree of magnetism which it 
possesses seems to depend directly upon the percentage of iron with which it is 
alloyed; thus, when the iron content is extraordinarily high, say 18 per cent, the 
crude platinum may be so magnetic that after treatment with a magnet the fine 
grains will clot together, each becoming a miniature lodestone. On the other hand, 
when the percentage of iron is low, say 4 per cent, only a powerful electro-magnet 
will reveal the fact that the platinum has any magnetic properties. 

Crude platinum is not essentially affected by hydrochloric, nitric, or sulphuric 
acid, but it dissolves in aqua regia and is attacked by free chlorine and bromine. It 
does not amalgamate with quicksilver, and when cold it is not affected by potassium 
cyanide. It is fusible with great difficulty, pure platinum melting at 1,750° C. 

Associated metals.—The other minerals of the platinum group sometimes found 
associated with crude platinum are platiniridium, palladium, and iridosmium. 

Platiniridium is an alloy of platinum and iridium, in which the iridium attains a 
proportion as high as 80 per cent. The physical appearance of the mineral closely 
resembles that of crude platinum, but its specific gravity (22.6 to 23) and its hard- 
nesa (6.7) are much in excess of those of the latter metal. 

Palladium is extremely rare. It occurs both in octahedral crystals and in small 
grains and scales. It is steel gray in color, and has a metallic luster. Its specific 
gravity is 11.3 to 11.8, its hardness is 4.5 to 5, and it is malleable, sectile, and ductile. 

Yridogmium, the alloy of iridium and osmium already referred to, unlike platinum, 
generally contains small percentages of ruthenium. It crystallizes in the hexagonal 
system, but usually occurs in irregularly shaped grains and thin scales. Its hard- 
ness is 6.7 and its specific gravity is 18.8 to 21.12. It has a metallic luster and 
ranges in color from tin white to steel gray. The quantity of platinum contained in 
the mineral is generally under 3 per cent, and the iron content varies from a trace 
to 1.5 per cent. 

The following table gives the results of a magnetic test made by the writer at Port- 
land, Oreg., in 1905, upon a small sample of crude platinum which contained a large 
percentage of iridosmium. The sample came from a placer of the Waldo district, 
southern Oregon. The machine used was a regulation type of the modern Wetherell 
magnetic concentrator. 


Magnetic test of crude platinum containing iridosmium, 1905. 


Per- | | Per 
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tracted. | | tracted 
Platinum rich in iron: Platinum poor in iron—Continued, | 
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dr a A M Distal TNNT NACH eas 99. 9713 
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Manufactured platinum exhibits in general the same physical properties as the 
crude metal. Its specific gravity is increased to 19.7 for melted metal and to 21.23 
for hammered ware. Pure platinum is quite soft, very malleable, and can be drawn 
into the fine-t of wire. Its melting point, as already stated, is 1,750? C. Platinum 
forms readily fusible alloys with lead, tin, bismuth, antimony, and zinc; therefore 
these metals, or their compounds, should never be treated in platinum vessels. 
Heated platinum ware is also attacked by free sulphur, selenium, iodine, arsenic, 
and phosphorus. 

Iridium is the hardest known metal. It has a lustrous white color and is about 20 
per cent heavier than pure gold, having a specific gravity of 22.4. It is somewhat 
malleable when hot, but brittle when cold. It fuses at 1,950? C., and, when pure, is 
insolubie even in aqua regia. 

Osmium is the heaviest of the known metals, having a specific gravity of 22.47 to 
22.5. It is aiso practically infusible, with a melting point in the vicinity of 2,500? C. 
It is easily oxidized when heated to the volatile tetroxide (OsO,). 

Palladium has a specific gravity of 11.4, and approaches steel in hardness. Its 
melting point, 1,500? C., is the lowest of any of the platinum metals. It is more 
malleable than platinum, can be welded much more easily, and has a brilliant 
metallic luster. The one notable property of palladium is its peculiar power to 
absorb hydrogen, first forming palladium hydride (Pd,H), which in turn absorbs 
further hydrogen. At ordinary temperatures palladium foils will absorb about 370 
volumes of hydrogen, and if the foil be heated to 100? C. the quantity of hydrogen 
absorbed will be increased to 650 volumes. Palladium sponge is even more active, 
and at 100? C. will absorb nearly 1,000 times its volume of hvdrogen.a 

Rhodium is steel gray in color, has a specific gravity of 12.1; it fuses at 2,000? C., 
and is less malleable and ductile than platinum.  Itoxidizes at a red heat, but when 
pure is insoluble in all acids. 

Ruthenium isa hard and brittle metal, having a specific gravity of 11.4. It is 
almost as infusible as osmium, melting at about 2,500? C. It oxidizes slowly at 
ordinary temperature and very rapidly when heated, forming ruthenic oxide (Ru,Qs). 


PRODUCTION. 


The production of platinum in 1905 is reported as 318 ounces, valued at $5,320, as 
against 200 ounces, valued at $4,160, in 1904. 


IMPORTS. 


The imports of platinum during 1905 were valued at $2,173,263, as against $1,879,155 
in 1904, an increase in value of $294,108. The imports in 1905 were distributed as 
follows: Unmanufactured, 1,598 pounds ($296,883); ingots, bar sheets, and wire, 
6,228 pounds ($1,688,224); vases, retorts, and other apparatus, vessels and parts 
thereof for chemical uses, $186,742; manufactures of, not specially provided for, 
$1,414. The imports in 1903 were valued at $2,055,933, in 1902 at $1,987,980, and in 
1901 at $1,695,895. 

Considering the increased demand for platinum, the gain in importation is slight, 
but if the high price and searcity of the metal be taken into account the wonder is 
that there was not a large decrease in the quantity imported. 


USES. 


On account of its many valuable physical and chemical properties platinum has a 
diversity of uses exceeded by no other metal. Its employment is of course restricted 
by its scarcity and high price, but to many of the arts and sciences it is an indispen- 
sable adjunct. The principal consumption of platinum is in the chemical and elec- 


a Wharton, Joseph, Palladium: Proc. Am. Phil. Soc., vol. 43, No. 177. 
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trical industries. In the former it is used as dishes, crucibles, cones, anodes, cathodes, 
retorts, triangles, foil, wire, etc., and as a reagent, especially as platinic chloride 
(PtC1,). The finely divided platinum known as platinum sponge or platinum black 
has the property of absorbing large quantities of oxygen, especially when the metal 
is heated, and of liberating this oxygen again when it is allowed to cool. Hence 
platinum sponge is made use of as an oxidizing agent in a great many chemical 
processes, for example, in the Schroeder-Grillo method, for the manufacture of sul- 
phuric acid (H,SO,), where 1 kilogram of platinum is consumed for every 10 tons 
of sulphuric anhydride produced. 

In electrical appliances platinum finds numberless uses. It is employed in incan- 
descent lamps, in electric furnaces, in instruments for the measurement of electrical 
quantities, and as contacts and attachments in electrical machines of almost every 
description. It is finding a new and extensive use as sparking points for gas engines. 

In physics it is used in thermocouples and resistance thermometers. 

The riders and small weights used with chemical and assay balances are made of 
platinum alloyed with a small percentage of iridium. 

Silversmiths impart the French-gray finish, so much in vogue at present, by electro- 
plating the silver with a very thin coating of platinum. 

Platinum, too, has been used for coinage. In 1828 the Russian mint turned out a 
considerable quantity of platinum coins; but they were not received. favorably and 
were soon recalled. Spain, at a time when platinum was much cheaper than at pres- 
ent, is said to have debased her coinage with this metal. 

Further uses of platinum are to be found in photography, dentistry, pyrography, 
in the manufacture of surgical instruments, and in jewelry, and its employment in 
other fields of industry is only precluded by its limited supply. 

As to the uses of the other metals which usually occur intimately associated with 
platinum, that is iridium, osmium, and sometimes palladium, rodium, and ruthenium. 

Iridium is used in small percentages as an alloy to harden platinum, thus adding 
to the durability of articles manufactured from that metal. Alloys in which iridium 
is present in larger percentages are used in the construction of standards of length 
and weight and as wire in standard resistance coils. Iridium is also used in making 
knife edges for delicate balances or other instruments where similar construction is 
needed. The natural alloy of iridium with osmium, iridosmium, on account of its 
extreme hardness, is used to point gold pens and as bearings in watches and com- 
passes. The cost of pure iridium is about $30 per ounce. 

Until within a few vears the presence of osmium in crude platinum was considered 
a serious obstacle and interfered materially with the sale of the product, as it was 
both hard to remove and in itself of no use. The recent invention of the “Auer” 
or osmium lamp, which is a new incandescent electric light using a filament of 
metallic osmium, has created a considerable demand for the metal. Osmium tetrox- 
ide (OsO,) is employed in staining thin sections of organic tissue in microscopic 
work. Osmium compounds are also used in the precipitation of bacterial organisms 
from water and other liquids. 

Palladium is employed in the construction of finely divided scales for delicate 
scientific instruments and in the manufacture of chronometers and watches. itis 
also used with platinum in the preparation of toning baths in photography. 

Rhodium and ruthenium are as yet of no commercial importance. 


BRIEF BIBLIOGRAPHY OF PLATINUM. 


The following list comprises the most important articles on platinum which have 
appeared since the issue of Bulletin No. 193 of the United States Geological Survey 
on ‘‘The Geological Relations and Distribution of Platinum and Associated Metals,” 
by Prof. J. F. Kemp, which work contains a complete bibliography of platinum 
literature up to 1903. 
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Day, D. T. Advance chapter on Government experiments on black sands: U. S. Geological Survey, 
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STOVALL, D. H. Platinum and josephineite in Oregon: Min. World, December 31, 1904. 

Oregon's platinum: Los Angeles Min. Rev., May 20, 1905. 

The search for platinum by the United States Geological Survey: Min. Mag., July, 1906, 


RUSSIA. 


Concerning the Iss platinum-bearing region and the distribution of platinum in the Ural in general: 
Bulletin No. 2, Gold Mining Industry, St. Petersburg, January 15, 1904. 

Dyes, W. A. Platinum production in Russia: Chem. Industry, vol. 28, 1905, pp. 378-381. 

Platinum industry in Russia: Min. Jour., December 10, 1904. 

Platinum production in Russia: Eng. and Min. Jour., August 26 and September 2, 1905. 

PURINGTON, C. W. The oecurrence of platinum in the Ural Mountains; Eng. and Min. Jour., May 5 
&nd 12, 1901. 

SPRING, R. Einige Beobachtungen in den Platinwiischereien von Nischnji Tagil: Zeitschr. für prakt. 
Geol., February, 1905. 
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Brock, R. W. Platinum in British Columbia: Eng. and Min. Jour., February 18, 1904. 
Platinum in the Curiboo: Eng. and Min. Jour., February 16, 1905. 
Platinum in Cariboo: Am. Manuftr., March 2, 1905. 


BRAZIL. 


HussaK, E. Uber dus Vorkommen von Palladium und Platin in Brasilien: Oestert. Zeitschr. für 
Berg- und Hüttenwesen, May 27, 1905. 


BUMATRA. 


HUNDESHAGEN, L. Platinum in wollastonite, found in Sumatra: Inst. Min. and Metallurgy, London, 
July 21, 1904. 
EXTRACTION, 


Recovery of platinum: Pac. Miner, November 1, 1905. 
STOVALL, D. H. Method of saving platinum: Min. World, May 27, 1905. 
Undercurrents for platinum and flour gold: Min. Rev., October 15, 1905. 


ASSAY. 


Assay of the platinum metals: Eng. and Min. Jour., December 2, 1905. 

Determination of platinum and iridium: Eng. and Min. Jour., October 14, 1905. 

DEWEY, F. P. Assay of ores for platinum: Min. World, May 30, 1905, 

LopGE, R. W. Notes on assaying: Boston, 1904. 

NORDENSKJOLD. Die Platinprobe: Oesterr. Zeitschr. Berg- und Hüttenwesen, September 9, 1905. 
OHLY, J. Analysis, detection, and commercial value of the rare metals: Denver, 1903. 
QUENNESSEN, L. Séparation du platine et de l'iridium, Ann. Chim. analytique, August 15, 1905. 


PROPERTIES. 


CAMPBELL, W. Some notes on platinum and its deterioration: Electrochem. Ind., vol. 2, 1904, pp. 
259-261. 

HULETT, G. A., and BERGER, H. W. Volatilisation of platinum: Jour. Am. Chem. Soc., vol 26, 1904, 
pp. 1512-1515. 


ANTIMONY. 


By C. C. ScHNATTERBECK. 


» INTRODUCTION. 


Stibnite, the sulphide of antimony and the chief source of the metal, is widely dis- 
tributed in the United States, Europe, and Asia. When pure this ore (Sb,S,), also 
called **needle antimony” and “glance” in the trade, contains 71.2 per cent anti- 
mony and 28.2 per cent sulphur. It is shiny steel gray in color and soft. The oxi- 
dized ore (8b,0,), a dense, heavy white mineral occurring in plenty is of comparatively 
lower grade and more complex than stibnite. Senarmontite, or oxide of antimony, 
usually contains from 30 to 65 per cent of the metal as mined for consumption; but 
the difficulty experienced in treatment has discouraged the demand. Another com- 
mon ore is kermesite, or red antimony, a mixture of oxide and sulphide, which 
is mined principally in Italy. Antimonial ochers, found largely in Algeria, Asia 
Minor, and Borneo, are of some value as a source of the metal. Antimonial lead, 
produced in quantity by leading refining works, is also an important contributor to 
the supply of antimony. 

The supply of ore marketed continues to be exceedingly small. China for the last 
five or six years has produced the greatest quantity of ore, but since June, 1904, there 
has been a heavy falling off in these shipments. This may be explained partly by 
the manipulation in ore by speculative interests in China and perhaps to a more 
marked degree by the sudden and unexpected exhaustion of certain mines in that 
countrv. 

For some time it was believed that the extraordinary demand by Russia and Japan 
for antimony metal for hardening shot used in the late war was keeping the price 
up, but in early December the market was higher than when peace was declared. It 
is clearly evident that the antimony industry is passing through a stage of its history 
that has been repeated many times. 

A. peculiarity of the industry is that while antimony ore exists in varying quantity 
in many parts of the world, three or four countries in turn within the last thirty or 
forty years have supplied the bulk of the production. Makers of antimony metal 
and its chemical compounds at one time were dependent upon Portugal for supplies 
of ore; the Straits Settlements at another period satisfied the demand, and within 
the last few years it has been China. The current belief is that prices for antimony 
metal will continue high unti] deposits have been discovered which can be worked 
on as large a scale as those furnishing the shipments that have been made from 
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China. Prospects that Japan, for inany years an important factor in the market, 
will continue to ship appreciable quantities of antimony are not encouraging, as the 
domestic ore deposits are understood to be exhausted, and supplies from China will 
not be as plentiful as they have been during the last six years or more. 


PRODUCTION. 


The United States, although it has good deposits of ore in several of the Western 
States (deposits are known in the Philippines also), mined no antimony in 1905. 
Reasons for this are high freights on ore from the place of production to point of 
consumption, uncertainty of mining, and the difficulties to be encountered in the 
metallurgical production of the regulus. Consequently the domestic consumption 
of antimony is satisfied by the metal that i8 recovered in quantity as a by-product in 
refining base bullion, which contains from 18 to 20 per cent and even as high as 55 
to 40 per cent antimony, and also by imports from various countries. The produc- 
tion of antimony as a by-product and from imported ores in the United States in 
1905 amounted to 3,240 short tons, valued at $705,787, as against 3,057 tons, valued 
at $505,524, in 1904, an increase of 183 tons in quantity and of $200,263 in value. 
The output in 1905 was the largest in three years, and only twice in the history of 
the trade was there a larger annual production—in 1900 and 1902. 


Production of metallic antimony from domestic and foreign orga and that contained in hard 
lead in the United States, 1901-1905. 


[Short tons.] 


ee —— A A 


Contained in hard | Produced from foreign Total 

lead. a und domestic ores, : 
Year. MEN: | | PO re do OT 

Quantity. | Value. Quantity. | Value. Quantity. ' Value. 
190] tied iss Pav dp Re EE ere 2,235 | $457, 150 b 403 882, 702 , 2, 639 | $539, 902 
[008 ossa odo S ES sateen st 2, 904 505, 340 b 657 129, 106 | 8,561 | 634, 506 
AA NS 2, 558 445, 092 ^ 570 103, 341 ' 3, 128 | OAS, 433 
19015 cci debo stas esu 2,571 | 0443,598 ' d 486 SUMAS 3,057 | AOS, 524 
1900 Leu ad score aie ehe qwe 2, 747 DRS, OM | 


493 | 117, 433 | 9. 240 TOD, 787 
i Í 


+ 


a Estimated at 25 per cent of the total quantity of hard lead produced from both foreign and domestic 
ores, except for the year 1902, when an average of 27 per cent was taken. 

b Exclusive of foreign ores imported and rec ported: 

c Estimated from the prices current for the vear. 

d Estimated from the average content of the ore. 


IMPORTS. 


The greater part of the ore imported free of duty into the United States comes 
from China, although small lots have been received also from Mexico, where 45 
antimony propertics, covering 2,087 hectares, were registered with the Mexican 
treasury department on December 31, 1904. Regulus or metal is imported at a duty 
of three-fourths of 1 cent per pound from England, Japan, Hungary, and France in 
the order named. The imports of metal and regulus into the United States in 1905 
amounted to 4,941,247 pounds, valued at $431,228, and of crude antimony and ore, 
1,970,788 pounds, valued at $53,026. Compared with 1904 there is shown an increase 
of 1,537,202 pounds, valued at $182,602, in the imports of metal and regulus, and a 
decrease of 317,730 pounds in quantity and an increase of $2,612 in value of crude 
antimony and ore. It is of interest to remark that never in the history of the import 
trade has the total value of imports ($484,254) been so large as in 1905. 
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Antimony and antimony ore imported and entered for consumption in the United States, 
1901-1905. 


[ Pounds. ] 
Metal and regulus. Crude antimony and ore. 
Year. A eee oer 
| Quantity. | Value. Quantity. Value. TAE 
AAA sega ais 3,640,505 | $254,529 | a 1,682,301 | $22, 720 | $278, 066 
AR A A 5, 388, 739 333,601 | 43,129,069 62, 968 | 396, 569 
Misión abia PRO | 4, 694, 309 260, 144 2, 714,617 54,316 814, 460 
b recetas bai Daath et dd | — 4,268,045 | 248,726 | 2,488,518 | 50,414 | 299,140 
IA | 4,941,247 431,228 | — 1,970,788 | 53, 026 | 484, 254 
Ses En TENDRE AA AA | POR EE O. LARA ! 
a Excludes exports. 
4 
CONSUMPTION. m 


Adding the net imports to the production shows that the total consumption of 
antimony in the United States in 1905 was 5,712 short tons, which, compared with 
1,759 in 1904, is an increase of 953 tons, or over 20 per cent. Only twice, in 1900 and 
1902, has this consumption been exceeded. 


Estimated consumption of antimony in the United States, 1901-1905. 


[Short tons.] 
| Contained From im- | Imported | 
Year. in hard Eae dl plenas metal or | Total. 

lead. ‘antimony. regulus. | 
= == TUM] ec» sep — M —À ———- | —— Oe 
a ts | 2, 285 | 50 | 353 1,837 | — 4,475 
I.e rigid a RARUS) d rones Do Rud | 2, 904 | Nil. | 657 | 2.004 | — 6,255 
i MANN iss TE ERIS REID OR Ue | 2,558 | Nil. | 570 | 2, 347 | 5,475 
ERE PEE Ree RARE OTe A | 2, 571 | 5 | 481 | 1, 702 | 4,759 
EA II TO ARRASÓ 2,747 | Nil. | 493) dm EE. 

| 


PRICES. 


The domestic antimony market has been affected in 1905 by the scarcity of certain 
brands of metal and the limited supply of antimonial lead, particularly during the 
last six or eight months. This situation has been annoying, as the consumption of 


antimony is growing. Generally speaking, prices have advanced fully 100 per cent 


during the year, and are considered the high record since 1891. There are six brands 
of metal on the market, namely, Cookson's, Hallett's, United States, Japanese, Hun- 
garian, and French, and until quite recently Chinese was sold in America. 

For the information of miners it may be said that smelters pay for ore according 
to its content of antimony (determined by a fire assay) and its freedom from impu- 
rities, such as arsenic, lead, and copper. . Ores carrying less than 50 per cent metal 
are not marketable at present unless they have other unique features which would 
facilitate smelting. The smelter usually deducts about 30 cents per ton for sampling 
and weighing ore. In calculating the value of an ore the basis of quotations for 
metal in London is used, and should the ore exceed 50 per cent metal a premium is 
allowed, while for every per cent less a discount is exacted. In early December, 
1905, 50 per cent antimony ore was quoted in London at £15 ($72.90) per long ton. 
The valuation of needle antimony (the sulphide in its purest state) has risen during 
the year from the equivalent of 2} cents per pound to about 7 cents, free on board, at 
New York. 
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Prices of antimony at New York, 1901-1905, by months. 
[Cents per pound.] 
1901. 1902. 1903. 
ae Hallett's. Others. | COOK” |Hallet's.| Others. | COOK” (Hallett’s, Other 
A OL eid 91 | 8i to9 10 | 8 to8} | 7à to8 | 82to84 | 7 to71 | 6ito6j 
February ..........-| 91 | 8i to9 10 | 8 to8} 78 | 84 t084 | 7 to71 | 6jto6; 
tuf. td | 81to092 | Si to9 |9to10 | 8 to8) 74 8} | 6b to7 | 6} toss 
ÉBML coser | 8i to9 | 8j to83 [94 to 10 | 8 tos} 7i 81 | 6i to 6; êl 
UI PRE AEE TTE | 81to9 | 81to82 [92 to 10 | 8 to8} | 78to8 | 7% tos | 6i to6; 64 
DC T EPOR | ee 93to10 | 8 to8} 8 | tos | 6pto63 | 6jto6 
ilg ocio did: | B TM 9i 8} 8 | 71t074 | 6i to6 | 6i to 6} 
August. ......... tees 8} to 83 | 81 to 8 98 | 8 tos: | 7àto8 | 7 to7) | 6g to6) | 5% tos] 
September .......... 84 to 8} | 84} to 8} |9} to 9} | "à to8 | 71to074 | 7 to 71 | 611061 | Sits 
October gy. .......... 84 to8} | 8 to81 |9 to 93 | 74to 74 | 72 t070 | 7 to 71 | 6L to6j — 5i to 
November .......... 8} | 8 to 8} |9 to 9} | 7Eto 7h | 71 to7} | 63 to7} | 6} toô 54 to 64 
December........... | 8} to 8; | 8 to82 |9 to 91 | 7} to 7% | 64 to7 | 6i to 71 | 61to63  54t06] 
1904. 1905. 
Month. | ——— ——— ———— 
Cookson's.| Hallett's. | Others. |Cookson's.| Hallett’s. | Others. 

PROGRES Lave ox bd wd A 7 to 8 61 5i 8} to 9 9 to 9) | 7| to 9 
AA 8 to 8! 6} 6} 81 to 8} 9 Tito $ 
A AO aX XR 8 to 8} 61 61 8: 81 to 8i 74 to 7l 
1) y | criar iris 7, to 8 61 6} Sito 9 8] to 9 Sito Y 
RANA (Eos 74 to 7; 61 6 | 9 tol5 | Sitol4 83 to 14 
di 7! to 7} 61 6 9 to12 9 toll 8i to 12 
Inc suat ers con actu 71 to 7} 61 . 6 | 120 to14. | 121 to 13 2 to M 
A AR 7 to 7} 61 6 141 to 177 | 15 to 16 | 13 to 164 
Septem De susiccióna circo 7 61 6 13; to 14 131 to 134 124 to 134 
o ARI 7 to 74 6i 6} | 124 to 13} | 12} to13 | 11) to 13i 
NOVGINDE! ¿ciar 7j to 10 74 71 | 13 to134 | 122 to 12] | 11/to12 
o PAPA 9 to10 8) 8} | 13} to 13} 12i 12 to 13} 


! | 
PRODUCING COUNTRIES. 


It is difficult to collect statistics showing the world's production of antimony, pri- 
marily because few foreign government reports are sufficiently in detail to convey 
an idea of the actual quantity. In France, it is the custom to add the product from 
Algeria; in Germany, quicksilver is included with antimony; in Hungary, crude anti- 
mony and metal are grouped together. But perhaps the most singular thing is that 
accurate figures showing the output of China, the source of largest supply, are not 
obtainable, as the empire does not collect mineral and metal statistics. From the 
most authoritative source—the importers of Chinese antimony—it is learned that 
the exports from China in the first six months of 1905 amounted to 2,014 long tons, 
while the last half showed a material decrease. In 1904 the exports from China 
were 12,037 long tons, as against 7,341 tons in 1903, 10,087 tons in 1902, and 3,633 
tons in 1901. A noteworthy incident is the reopening of the antimony mine at More- 
tons Harbor, Notre Dame district, Newfoundland. 


USES. 


Undoubtedly the chief use of antimony is for alloying with other metals for the 
purpose of making a lustrous, hard mixture. Type metal contains from 17 to 20 per 
cent antimony, in addition to lead and bismuth. Britannia metal is an alloy of 10 
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per cent antimony and 90 per cent tin. Pewter contains 7.1 per cent antimony, 1.8 
per cent copper, 1.8 per cent bismuth, and 89.3 per cent tin, and is employed for 
certain tableware. Aluminum-antimony allovs are also being made; they are hard, 
tenacious, elastic, malleable, take a high polish, and resist atmospheric corrosion. 
Nickel, copper, silver, tungsten, and other metals will readily combine with alumi- 
num and antimony, these alloys being used for special castings. Lead when alloyed 
with antimony and metallic sodium has unique noncorrosive properties, is strong, 
and rolls better into sheets and wire. This alloy may be soldered by the ordinary 
soldering iron with the use of the blowpipe. According to M. Louis H. E. Lacroix, 
of Pont de Cherny, France, the alloy is made as follows: The antimony is melted in 
a crucible, and the lead added; the metallic sodium is next introduced, and the 
whole is then stirred energetically. The mixture, containing 1,000 pounds of lead, 
15 pounds of antimony, and 1 pound of sodium, is then cast into molds. Zine 
readily unites with antimony in all proportions, forming alloys which are brittle and 
fusible. When alloyed in equal parts, antimony and zinc are of a bright, sky-blue 
color, and have the peculiar property of writing on glass. Antimony-zinc alloys are 
employed in a small way in thermopiles. The various patented antifriction metals 
used for high-speed machinery contain antimony. 


PATENTS. 


The attention of inventors seems to be devoted mostly to the discovery of an 
improved, economic method of recovering antimony from its various ores, and of 
refining the metal toa high tenor of purity. The preparation of alloys also offers a 
field for profitable research, and among the minor specialties is antimonial plating. 
According to United States patent No. 796849 antimony compounds may be recovered 
froin pulverized ore (especially stibnite) by treating it in a heated solution of 2 per 
cent of caustic soda. The process proceeds in a cycle, the alkaline solution first 
acting on the ore, then being formed into a carbonate, and then becoming recausti- 
cized repeatedly. By another method (Australian patent No. 161776) antimony 
oxide is prepared from stibnite by treating the pulverized ore with sulphuric acid in 
the presence of sodium or potassium sulphates, and after allowing the substance to 
cool, boiling it with water until it is decomposed. Antimony oxide is left, and the 
acid released is used over again. British patent No. 15295, of 1904, electrolyzes 
antimony trifluoride in a cell having the impure antimony as anode. Coating metallic 
articles with antimony by immersing them in antimony powder and heating the 
mass, is the subject of British patent No. 13579, of 1904. 


BISMUTH. 


By C. C. SCHNATTERBECK. 


INTRODUCTION. 


Interesting features in the bismuth industry in 1905 have been the shipment of 
ore from a new deposit in California, the resumption of mining on the famous Bal- 
lard property in Colorado, and the reduction in the combination’s price of the metal 
in London from 10s. ($2.43) to 5s. ($1.22) per pound. The combination thus 
reduced its price 50 per cent in 1905. At 5s. per pound in London, the cost in 
Philadelphia is about $1.28. More attention has also been given to the development 
of the deposits in Saxony, the most important in the world, as well as to those in 
Austria, Bolivia, and Australia. For years the world'8 consumption of bismuth has 
been inet by the celebrated mines in Saxony, where it occurs chiefly at Schneeberg, 
in the veins which are worked for cobalt ores, and at Altenberg. y iere the metal is 
found. associated with cassiterite. Quantities of bismuth are also produced as a 
by-product in smelting lead bullion at Freiberg, Germany. In Austria the principal 
sources of supply are the gold, silver, and tin bearing ores in Bohemia, where bis- 
muth is also recovered as a by-product in the preparation of uranium oxide at 
Joachimthal. In Australia bismuth is widely distributed, being associated princi- 
pally with tin, copper, and iron pyrite, and with the noble metals, notably in New 
South Wales and Queensland. 

Recently there has been developed in Tasmania, New Zealand, what is believed 
to be an enormous deposit of tin-bismuth-copper ore. Bolivia has long been favor- 
ably known as a source of supply of bismuth, the metal occurring with tin, gold, and 
silver ores, especially at Tasna and Chorolque. Mexico also has deposits of bismuth 
which may be developed to a greater extent in the near future. In France bis- 
muth has been discovered in quantity with wolfram, pyrite, and phosphatic minerals 
at Meymac. The Cornwall, England, tin and copper mines have also produced 
bismuth in small quantity. 

Frequently there are discoveries of bismuth-bearing ores which contain from 3 to 
5 or 7 per cent metal; these are seldom in a position to be developed protitably, as 
smelters prefer an ore which will average 10 per cent or more. Sometimes low-grade 
ores may be concentrated and separated magnetically in a higher metallic content. 
Consideration of the smelters is also given to the complex nature of a bismuth ore 
and. the difficulty to be experienced in producing the refined metal. The foreign 
combination holds the secret of treating complex ores, hence its prestige as a monopoly 
inthe bismuth industry may be perpetual. To be sure patents are constantly granted 
to inventors who have been carefully studying the metallurgy of bismuth, but the 
combination has so fortified its position by trade agreements, ete., that independent 
production of the metal is discouraged.’ 

Ordinarily the ore is roasted and smelted in specially arranged crucible furnaces, 
and the impurities in the bismuth—iron, lead, silver, cobalt, nickel, arsenic, and 
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sulphur—are removed by liquation. If the bismuth carries cassiterite, the roasted 
tin ore is leached with hydrochloric acid and the bismuth is then pfecipitated as 
oxychloride by diluting the solution. l 

Refined bismuth is a reddish-white metal with a high luster and foliated texture. 
Tt is brittle, easily pulverized, and breaks with a well-defined crystalline fracture. 
Its specific gravity is 9.83, and the metal melts at 264? C. 

Little progress is shown in the consumption of bismuth, and only when an extraor- 
dinary demand arises, as during the Russo-Japanese war, when bismuth compounds 
were used for medicinal and surgical purposes, does the trade awaken to the possi- 
bilities of expansion. In the United States the consumption of metallic bismuth in 
1905 was between 175,000 and 200,000 pounds. Most of this was imported free of 
duty. Small quantities of bismuth salts for chemical and pharmaceutical purposes 
have also been imported. It is a fact worthy of note that the import trade has grown 
over 50 per cent in the last ten years, while the bismuth-mining industry in this 
country has shown comparatively little progress. This is not because there is a 
scarcity of bismuth-bearing deposits in the United States, as they have been found 
in Colorado, California, Nevada, Arizona, and Utah, but it is rather the result of 
inadequate methods of smelting the metal here. The refined bismuth imported from 
Great Britain and Germany frequently analyzes over 96 per cent in purity, while 
crude metal will be 93 to 96 per cent, having as impurities antimony and arsenic 
or other metals. 

Mining for bismuth in the United States is at present centered in Leadville, Colo., 
where the newly incorporated Ballard Consolidated Mining and Milling Company 
resumed shipments June 1, 1905, from properties that have heretofore been owned 
and leased by individuals. The new deposit in California, which early in the year 
shipped 20 or 30 tons of ore, is situated 55 miles east of Banning. Of late there has 
been a good inquiry in the market for bismuth sulphide ore, and it would not be 
surprising if in the near future the metal would be recovered from the immense placer 
dumps of schirmerite (containing bismuth, silver, lead, and sulphur) in Montana 
and other western States. 


PRODUCTION. 


During 1905 the marketed production of bismuth ore in the United States amounted 
to 24,405 pounds, containing approximately 2,288 pounds of metal, valued at $4,187. 
The sales in 1904 were 5,184 pounds of ore, valued at $314, showing a large increase 
in 1905. In 1902 and 1903 there were no transactions. At the end of 1905 there 
were on hand in bins, unmarketed and not accounted for in production, 10 short 
tons of bismuth ore, containing about 1,400 pounds of metal; this compares with 83 
tons on December 31, 1904. 


IMPORTS. 


Metallie bismuth to the amount of 148,589 pounds, valued at $318,007, was im- 
ported into the United States in 1905, as against 185,905 pounds, valued at $339,058, 
in 1904, 147,295 pounds, valued at $235,199, in 1903, and 190,837 pounds, valued at 
$213,704, in 1902. Comparatively little bismuth salt is imported, suggesting expan- 
sion in the domestic manufacturing industry. 


USES. 


The uses of bismuth are fairly numerous, and recently the German and French 
Governments adopted this metal in place of lpad for the cores of rifle bullets. The 
alloys of bismuth with lead and tin are well known for their easy fusibility, and 
their property of expanding on solidification. Their fusibility can be increased by 
adding cadmium. Usually alloys contain from 20 to 50 per cent bismuth, 25 to 50 
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per cent lead, 4 to 20 per cent tin, and occasionally a little cadmium. There has 
been further research work on copper-bismuth alloys to determine their physical 
characteristics, and to decide what percentage of each metal will make the best 
eutectic mixture. The structure of copper alloys containing 98 per cent or more bis- 
muth resembles pure bismuth. Alloys generally are valued by the market conditions 
oÍ their constituent metals. 

Bismuth salts have been in some demand, and their market prices have been low- 
ered by the change in the position of the metal. Bismuth oxide with boric and 
silicic acids is used for optical glasses, and to a larger extent for making porcelain 
colors; and boric nitrate is a good cosmetic, and is also utilized in the compounding 
of medicine. For medicinal purposes bismuth must be absolutely pure. 


TIN. 


By Frank L. Hess. 


PRODUCTION. 


During the year 1905 there was no actual production of metallic tin in the United 
States, the only production being an insignificant quantity of ore from the placcrs of 
Buck Creek, Alaska. There was no output from the lode claims of the York region, 
Alaska; none from South Carolina, although 18 tons had been washed from the 
residual placers at Gaffney, in the northern part of that State, in 1904; nor was any 
production reported from the Black Hills region of South Dakota and Wyoming. 

In Alaska the season was exceedingly bad, so that sluicing on Buck Creek was 
carried on under great dif’ culty, and this, together with other reasons, resulted in a 
small showing for the year’s work. However, the first really good prospects on Cape 
Prince of Wales were found during the year, and the possibility of future production 
is not without hope. 

Prospecting was actively carried on in the Lost River Valley of the York region, 
where larger quantities of tin ore were shown to be present than had been known, . 
and small veins were found at several points in the vicinity of the original discovery. 

Small veins of cassiterite-bearing quartz were found in the slates around the head 
of Buck Creek, and small stringers of cassiterite were also found in granitic intru- 
sions. These, however, hold no great promise as to future production. 

From Ears Mountain, 40 miles east of Cape Prince of Wales, specimens of supposed 
tin-bearing rock have been brought by a number of parties; but, although tin ore has 
undoubtedly been found there, the minerals taken for cassiterite are, more often 
than otherwise, either tourmaline or augite. What the extent of the deposits may 
be is wholly unknown. Some stream tin lias been found in the creeks heading on 
the mountain. 

Prospecting for stream tin has been carried on and ‘has shown cassiterite to exist 
in variable quantities in many of the small streams flowing into Lopps Lagoon, but 
in most of these streams it would be difficult to get sufficient water for sluicing. 

Good prospects are reported as being found in Grouse Creek, below the mouth of 
Buck Creek. Small quantities of stream tin have been found in a number of other 
creeks of Seward Peninsula, but nothing so far shown warrants the statement heralded 
in glowing prospectuses that there is “tin enough in sight to supply the world.” ? 

In the Black Hills some prospecting was carried on in both South Dakota and 
Wyoming, and a small experimental mill was erected at the Etta mine. It is hoped 
that there will be some output during the present year. 

In the South Carolina-North Carolina region, although there was no output, much 
prospecting and development work has been carried on, especially at Kings Moun- 
tain and Lincolnton. At the former place a mill with rolls, jigs, and tables was 


4 À more detailed deseription of the tin depositsof the York region, by the writer. occurs in Report 
on progress ot investigation of mineral resources of Alaska in 1905: Bull. U. S. Geol. Survey No. 2M, 
1906, pp. 145-157. 
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erected; several shafts were sunk to a depth of 40 to 50 feet, and prospecting is being 
carried on on the old Ledoux properties south of the town. Some concentrates have 
been obtained. 

At the Jones mine, 74 miles north of the town of Kings Mountain, a small roll 
mill with two Bartlett tables was erected and a small quantity of concentrates turned 
out. Some very promising ore has been struck, and prospecting is being carried on 
at the 100-foot level. 

About 13 miles north of Lincolnton, N. C., extensive prospecting has been carried 
on, a large number of surface trenches have been dug, some hundreds of feet of 
drifts driven, and rich ore has been uncovered at a number of places. 

At the Ross mine, 14 miles north of Gaffney, S. C., and but a few miles below the 
North Carolina State line, good boilers, a hoisting engine, and a pump have been 
installed, and a shaft 121 feet deep has been sunk. Several hundred feet of drifts 
have been run on the 65 and the 95-foot levels. A number of tons of ore are upon 
the dump ready for treatment, and a small quantity has been washed in sluice 
boxes. The country rock and gangue here is greatly decayed. 

At the El Paso, Tex., deposits there have been no notable developments. An 
article on this occurrence, by G. B. Richardson, appears in the Contributions to eco- 
nomic geology, 1905.4 

In California some prospecting is said to have been carried on at the old Temescal 
mines and near Santa Ana, but there has been no resulting production during the 
year. 

No new occurrences of tin are known to have been found in the United States in 
1905. 


PRODUCTION IN FOREIGN COUNTRIES. 


Although complete figures of the output of tin in foreign countries are not at 
present available, it seems likely that the total was about the same as that of 1904. 
An estimate of the production for 1905 is given further along in this article. 

Malay Peninsula. —The Malay Peninsula still contributes by far the largest quantity, 
although the output was somewhat less than that of 1904, owing to the exhaustion 
of many of the placers and to a shortage of labor, said to be due to many of the 
coolies having gone to South Africa to work in the gold mines. The cost of labor 
and of food supplies is said to have increased 20 per cent, thus raising the required 
tenor of workable tin placers. l 

The following table shows the output of the four producing States during the last 
two years: 


Production of tin in federated Malay States in 1904 and 1905.b 


[Pikuls: 1 pikul = 133} pounds.] 


— 


| | | Increase 

| a C7 (+)o0r 

194. ' 195. orense 

* ! (--). 

A 0 o odohie ect MOTOREN LAE ...| 450,670 | 446,752 — — 3,888 
CDN ORs Mase esci Me e uA DEUM i de cf Saad A E TT 304,701 | 289,867 | —14,834 
hase SCDIDIION NETT T ———————— —Ó—À 85, 688 85, 133 | — 555 
Paha ees heise eta oa veut ot mas ada th ae eed ca tea ir A 28,068 | 34,879 | + 6,811 
A A A ERR EST: 869,127 | 856,661 | —12, 466 
c57, 42 | c57,111 c— $831 


a Richardson, G. B., Tin in the Franklin Mountains, Texas; Bull. U. S. Geol. Survey No. 285, 1906, 
pp. 116-149. | 

b Min. Jour. Rwy. and Com. Gaz. (London), vol. 79, No. 3682, March 17, 1906, p. 352. 

c Short tons. 
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The depletion of many of the tin placers is causing great effort to be made to 
locate new placer fields, and English, American, and.other prospectors and engi- 
neers have been employed at this work. The scarcity of the metal has also encour- 
aged the prospecting and mining of tin veins, and considerable development has 
taken place in lode mining on the east side of the Malay Peninsula. 

Banka and Billiton.—The total tin sales from Banka and Billiton for 1905 showed 
a decided falling off from those of 1904. The shortage is undoubtedly largely due to 
exhaustion of the placers. 

Australia.—In Australia there was a small increase in the production during 1905 
as compared with 1904. The Mount Bischoff mine, Tasmania, remains one of the 
largest tin mines of the world, and mines in Queensland are producing very rich 
ore. Dredges are working tin-bearing gravels successfully in Queensland, New 
South Wales, Tasmania, and western Australia and are projected for Victoria. 

The total shipments from the great Asiatic-Australian tin belt for 1904 and 1905, 
as given by the Mining Journal (London),^ are as follows: 


Shipments of tin from Asia and Australia in 1904 and 1905. 


{Short tons.) 


Ship- | 
mentsof Shi | 
tin from |..." : us Ship- 
d mentsto| Banka | Billiton , 
Year. UE India tin tin mentsof | Total. 
rope Austra- 
and +| sales. sales. ; $ 
an China lian tin. 
United me 
States. | | 
IW m —— — ÁO € 64, 309 3, 692 12, 727 3, 601 | 5, 427 89, 716 
IND era se weet asses E soli rt 63, 661 1,904 11,155 3,041 5, 631 85, 392 


—— A AAA i ———— —MM— — ———- - — -o— 


In the figures of shipments from the Straits are included ores from Singkep, Billi- 
ton, Siam, and West Australia sent to Singapore for smelting. 

Bolivia —The production of tin in Bolivia in 1905 seems to have been about the 
same as in 1904, and theexports are given by Mr. C. Mayer? as 13,328 short tons for 
each year. Mr. J. Ramsay Smith, British vice-consul at Oruro, gives the following 
figures of production of tin in Bolivia for 1905: c 


Output of barrilla or tin concentrates in Bolivia in 1905, by districts, 


Long tons. Long tons, 
ORTOS ae es eiut ad eels verses 15,180 | Palla e 200 
Chorol 
Potosi 2 * January-June. ............ssee. 3, 500 Vda f 19,340 
HUA desata tada daa d 460 


This is equivalent to an output of 13,646 short tons of metallic tin. Although 
there are many rich tin mines in Bolivia, many of them are located at long distances 
from railroads; both fuel and water are scarce; the country is rough; the altitudes 
are great—conditions that make it almost impossible to work the deposits. New 
lines of railroad running into Argentina and to navigable waters of the Amazon 
will undoubtedly increase the production by making larger portions of the country 
accessible. 

Great Britain.—In Great Britain, Cornwall, which has produced tin for more than 
two thousand years, had an output during 1905 of 5,040 short tons. Practically the 


———————MMM—M—MÓM—M———MÓÓÉÓr MM SS TA — — 
a Min. Jour. Rwy. and Com. Gaz. No. 3675, vol. 79, January 27, 1906, pp. 123-124. 
bSupplement official daily market report, New York Metal Exehange January 9, 1906. 
e Min. Jour.. Rwy. and Com. Guz., London, vol. 79, June 2, 1906, p. 72. 
464 per cent tin. 
e 78 per cent tin. 
f General average. 63 per cent tin 
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whole output is used in the country, any part reaching the United States being in a 
manufactured form. The proposed opening of abandoned tin mines, owing to the 
present high prices oi tin, is an interesting late development in Cornwall. 

China.—Outside the countries mentioned, with the possible exception of China, 
the output of tin is insignificant. In the latter country varying quantities, estimated 
at from 3,000 tons upward per year, are produced in the province of Yunnan. This 
i» generally used in China, though high prices occasionally draw small lots into 
international trade. About 21 short tons of tin, which may have come from Yunnan, 
were shipped from Wu Chau during the vear. 

Other conntries.—Small quantities are produced in Burma, Siam, Germany, Austria, 
Russia, Spain, Portugal, Mexico, Nigeria, Swaziland, and the Transvaal, but the 
whole amount is probably less than 500 tons. 


WORLD’S PRODUCTION OF TIN. 


An item that does not appear in the statistics is the quantity of tin used in the 
producing sections of the Eastern’ Hemisphere and not shown in the international 
trade figures, which probably amounts to some hundreds of tons, and would increase 
by that much the total output shown in the following table: 


Approximate tin output of the world during 1905. 


t 


Percent- 


Quantity. OM 
Short tons. 
INATRUT Aes "E 5,025 |. 4.83 
DI el E io 11,155 10, 81 
BIO inse. a as 2, 715 2.63 
S s dee cM PD TL 13, 646 13. 23 
Cornwall sca a PERECUEI NE SEDI Lacrosse E du E 5, 040 4. 85 
Mali SUO. cia ence A 65, 565 63.57 


103, 149 | 100. 00 


This total is about the same as that of 1904, which was 103,134 short tons, the 
difference between the two not being as large as the errors in the figures. 


IMPORTS. 


The following table shows the imports for consumption of tin into the United 
States for the calendar vears from 1898 to 1905, inclusive: 


Tin imported and entered for consumption in the United States, 1898-1905. 


[Short tons.] 


| 
Year. | Quantity. Value. Year. Quantity. Value. 
A apud dra Ar i 31,374 | 88,770,221 || 1902.00.00... cece eee ee eee 42,522 . $21, 263, 337 
A ATE AE E, 35,621 | 16,748,107 | 1903 ..........0. cece eee eee tl 22, 265, 336 
O eei 3H, 995 | 19,458,586 i 10d o oooconocccnnccncnnos 41,472 | 22,356,895 
aa eee minds 37,280 | 19,024,761 LL 44,188 | 26, 316, 023 
i 


THE TIN MARKET. 


During 1905 the United States imported 44,188 short tons, about 43 per cent of the 
total visible output, valued at $26,316,023, giving an average price of 29.77 cents per 
pound. This is, however, considerably below the price at which tin sold in New 
York City during the year. The price of tin at the opening of the year was 29.05 cents, 
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and it gradually rose, with slight fluctuations, until about the middle of December, 
when it went above 36 cents, closing at about 37$ cents. Since January 1, 1906, the 
prite has risen greatly, reaching at one time £215 per long ton on the London mar- 
ket and 484 cents per pound on the New York market. The price soon fell until in 
June, 1906, it was between 38 and 40 cents per pound. 

There has been good reason for tin to rise in price, for, although the production 
of 1905 was about the same as that of 1904, the consumption increased considerably, 
and stocks have materially diminished. Nevertheless, the highest prices are prob- 
ably due largely to speculation, from which cause the price of tin has suffered violent 
fluctuations through many years. These fluctuations have been so remarkable that 
the following table showing the highest and lowest prices during the last fifty-six 
years is quoted: 4 


-—— — "3 — ÀÁ 


Fluctuations of Straits tin in London since 1850. 


[Per long ton, in pounds sterling. ] 


Year. pesti! Highest. Lowest. | Closing. | Year. |Opening.| Highest. | Lowest. | Closing. 
IN. ..... 78 85 70 83 || 1879..... 61 96 | 59 92 
Sl... 83 | 88 78 82 || 1880..... 92 101 | 68 91 
1852... 82 | 98 77 98 || 1881..... 92 110 | 86 109 
1853. ..... 98 - 125 | 97 | 125 || 1882..... 108 114 92 92 
iii. 125 126 | 105 H1 || 1883..... 93 99 83 86 
EC ni 130 104 | 130 || 1884..... 85 87 73 75 
1856. ..... | 130 113 126 143 || 1885..... 75 97 74 93 
1857...... 143 | 150 95 100 || 1886..... 93 103 92 100 
- LLLA | 100 125 | 100 125 || 1887..... 100 167 100 167 
MEL Lu 125 142 | 125 | * 185 || 1888..... 168 170 75 100 
i JERAS 135 135 129 | 130 |! 1889..... 99 100 88 7 
P ae 180 | 130 10 117 | 1890.....| 98 104 | 88 91 
"RR 17 119 110 | 117 |' 1891..... 91 94 | 89 90 
Nis 117 128 | 113 114 | 1892.....| 91 103 | 88 91 
1864... 114 ' 120 87 ee A 91 95 | 74 74 
1855. ..... 91 97 87 | 95 | 1804 | 734 74 | 60; 60; 
T 95 | 95 | 75 85 | 1895.....| 60% 68; 58} 59 
TL... 85 91 | 83 | 87 || 1896.....| 582 67} — | 56 58) 
1868. ..... | 87 109 87 | 108 || 1897..... 581 63} 58] 62; 
1869, .....| 109 140 108 109 || 1898..... 63 86s 62) 864, 
18990. ..... | 109 | 135 103 132 || 1899..... 7 1504, 861 111i 
WE. Les | 132 157 | 123 | 144 || 1900..... 115 153 1081 122i 
5; NAR | 144 | 160 | 130 | 188 | 1901..... 121 10 | 140 100 106: 
183. ..... 140 148| 114 | 117 || 1902..... 10515 |137i 1001 120 76 
m... 117 | 121 | 87 95 | 1903..... 120 12 6 | 141} 111 15 132 17 6 
1875... % | 96 76 | $0 || 1904..... 183 100 | 136 100 | 116 150 | 134 0 0 
MN... 80 8l | 70 | 75 | 1905..... 132 26 | 165 126 | 129 150 | 160 12 6 
I8...... 75 | 76 64 | 66 | 1906..... 161} Da. A 
Wm...... 66 | 66 52 61 | 
Hui T NM RII mS 

a May 


The first imports of Australian tin were in 1872; of Billiton in 1865, and of Singkep in 1892. 


The high price of tin during recent years has greatly stimulated prospecting ior 
new deposits of tin ore, but so far the only notable discoveries reported are one in 
the Transvaal and one in Nigeria, neither of which has yet been proved to be capa- 
ble of yielding large quantities of the metal. 


aSupplement Official daily market report of the New York Metal Exchange, Jan. 9, 1906. 
M R 1905——29 
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SUBSTITUTES FOR TIN. 
? 


The rise in price has also caused a search for a substitute for tin in the manufac- 
tures. The possible use of such substitutes is well summed up by L. Parry 4 in an 
excellent article, from which the following quotations are made: 


The diminution in the price of aluminum, the practically limitless supply of raw material, and 
the physical properties of the metal are facta which must at once appeal to the technical imagina- 
tion, and point to this—the most abundant of the metallic elements—as a possible substitute for tin. 
At the same time it is not the only metal which has to be considered in this connection. 

The world's annual production of tin is now about 91,000 tons (long), and the principal uses to 
which the metal is applied are as follows: 

A. The manufacture of tin plates, Tin plate holds from 2 to3 percent of tin. Twosamplesrecently 
assayed by the writer contained 2.65 per cent (thin piece) and 3 per cent (thick piece), respectively. 
The tin-plate production of South Wales is probably about 12,000,000 to 13,000,000 boxes and that of 
the United States of America about the same, Germany is probably the next largest producer, with 
about 1,000,000 boxes, or, say, 1,350,000 tons, for the world’s production. Thetinin tin plateisstated on 
good authority to run about 21 pounds per hundredweight on output, or about 2 per cent, which 
means that about 27,000 tons of metal are consumed for this purpose. 

B. The manufacture of machine bronzes and brasses, which in all probability accounts for the 
greater proportion of the world's consumption. 

C. The manufacture of various white alloys, such as solder, type metal, pewter, britannia metal, 
white bearing metals, to mention the more important. Of these we would particularly direct atten- 
tion to the ever-increasing consumption of white bearing metals, or so-called antifriction metals, 
which contain all percentages of tin up to 90 per cent, and which, wemight incidentally add, all hold 
5 to 20 per cent antimony as an essential constituent—a point which may have some bearing on the 
inereased price of antimony. Of other white alloys we have capsule metal, tea lead, tinfoil, electric 
fuse metal, accumulated metal, metallic packing, fusible alloys, and the various white alloys hold 
ing tin which are used for making ornaments and toys. 

D. Ornamental bronzes and gold und silver plated white metals. 

E. Tin crystals, tin oxide, ete. A considerable amount of &tannous chloride (tin crystals) is con- 
sumed in various branches of textile industry. Tin oxide is the principal eonstituent of many 
polishing powders. 


Mr. Parry then treats these uses thus: 


A. With regurd to tin plate, there is very little doubt that many of the uses to which it is applied 
could be quite well fultilled by aluminum or galvanized iron, or, assuming the manufacture of such 
a material to be a practicable proposition, by aluminum plate—thut is, iron coated with aluminum. 
The price of aluminum is now about that of tin and about fourteen times that of tin plate, and as 
the specific gravity of aluminum is, roughly, one-third that of tin plate, the cost of aluminum sheet 
would be about four and a half times (1x 14) that of tin plate of the same thickness. A rise in the 
price of tin does not, of course, affect very greatly the price of tin plate; thus on January 6 tin plates 
20 by 14 were quoted at 13s. 3d. per box and on May 19 at 14s., an increase of 9d. per hundred- 
weight, or 15s.—£0.75 per ton. We shóuld note that the price of steel bars had meanwhile dropped 
from £5 5s. to £5. The price of tin on January 6 was £163 and on May 19 £194, an increase of 
about £30 a ton. If we assume, for the sake of argument, that there is 3 per cent of tin in tin 
plate, the increased cost of producing plates wouid be 3 per cent by £30-£.9 per ton, which agrees 
pretty closely with the actual increase. An increase of £33 in the price of tin means an increase 
in the cost of producing plates £1 per ton, or Is. only per hundredweight. It is obvious from these 
figures that a very large increase in the price of tin ean have practically no influence in diminishing 
the relntive cost of aluminum sheet as against that of tin plate; with aluminum and tin at the same 
price, there is a margin of £50 or £60 between the cost of equal bulks of the two materials. Thus 
before aluminum sheet can hope to compete with tin plate in the matter of price, one or both of 
two things must happen—namely (a), an undreamt of increase in the price of tin, (b) a consider- 
able lowering in the price of aluminum—a point to which we shall again refer. With regard to 
aluminum plate, the matter is very different; the cost of tin and aluminum being about the same, 
there might easily be very little difference in the cost of producing the two kinds of plate, and that 
difference might, as far as we know, be on either one side or the other, though it would seem prob- 
able that the cost of producing aluminum plate would necessarily be greater, owing to the higher 
melting point of aluminum and its ready oxidizability. However, a rise of £20 or £30 a ton in the 
price of tin might then be sufficient to turn the scale in favor of aluminum plate, other things being 
the same. As is well known, aluminum is sufficiently tenacious and malleable to replace tin plate, 
resists atmospheric influences well, and, whether as plate or sheet, could be employed in the manu- 
facture of many domestic utensils and vessels used for containing food stuffs, tobacco, etc. There 


a Substitutes for tin: Min. Jour. Rwy and Com. Gaz., London, vol. 79, June 2, 1906, p. 728. 
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can not be much objection (apart, of course, from cost) to its use in the case of such things as tea, 
coffee, cocoa, biscuits, tobacco; but in the case of preserved fruits, meat, and vegetables the objec- 
_ tion has been made that aluminum is attacked by organic acids. This is a very important point, 
and one upon which there is much conflict of opinion. It would seem that the liability of aluminum 
to attack by fruit acids depends largely on its purity. In any case, we must remember that tho 
aluminum industry is in its infancy, that the power of resistance of the metal to organic acids is a 
matter which requires investigating, und that we can scarcely condemn its use in such connection 
on the strength of the scanty knowledge we possess. 

B. Machine bronzes and brasses may contain up to 5 per cent tin, aceording to the purposes for 
which they are required. As the world’s annual output of copper is now about 800,000 tons, and that 
& very large proportion of this is employed in the manufacture of machine bronzes and brasses, we 
see at once that this must mcan a correspondingly large consumption of tín. Many of the essential 
physical properties of tin-copper or tin-copper-zine alloys may be obtained by the partial or complete 
substitution of tin by aluminum, manganese, nickel, or iron, though it would, perhaps, be incorrect 
to say that such an effect could always be produced or that such alloys would be invariably cheaper. 
The object of successful brass founding is the production of a suitable alloy at a profit. If, for 
instance, the price of tin, aluminum, and nickel happened to be about the same, and it was found 
possible to obtain the properties required 1n a gun metal holding 90 of copper and 10 of tin by adding 
1 or 2 per cent each of aluminum, nickel, and tin to & copper-zinc base, it would certainly pay to do 
so. A rise in the price of tin should stimulate research in the direction of such combinations. It is 
&n unfortunate fact, however, that the English brass founder is disinclined to spend money on trained 
technical research, as he has not yet discovered that it would pay himtodoso. A large brass founder 
(English, of course) once expressed to the writer his opinion that a chemical laboratory was a waste 
of money in a foundry. 

The aluminum bronzes and brasses are a most important class of alloys, and will be produced in 
much larger quantities as the price of tin increases or that of aluminum declines. 

C. Of the important white metals we may say at once that solder and type are required on account 
of such special and definite combinations of physioal properties that their replacement by other 
metals to any appreciable extent is quite improbable. With regard to white bearing metals, again 
the tin which is used in their manufacture confers physical properties upon them which can scarcely . 
be otherwise obtained, so that the consumption of tin in their manufacture is likely to increase rather 
than to diminish. 

D. With regard to ornamental] bronzes it is difficult to speak with any degree of certainty. The 
use of tin, however, is not an absolute necessity. and its consumption for the purpose has been 
diminishing for some time. On the other hand, an increased amount of tin is probably now used in 
the manufacture of white-metal ornaments—e. g., in the case of white bronzes. 

Many white-metal combinations are emfloyed in making ornaments, and it is probable that the 
demand with regard to quality readily accommodates itself tothe supply. The quality of such goods 
probably varies far more than the price. If tin keeps up in price for a year or two it will probably 
be found that the percentage of tin in white-metal ornaments will diminish considerably, With 
regard to white metals used as bases for electroplating with gold and silver it has already been 
found possible to use aluminum. The processes are still in their infancy, but no doubt the use of 
aluminum for this purpose will become more and more common. 


COAL. 


By Epwarp W. PARKER, 


INTRODUCTION. 


The coal-mining industry of the United States in 1905 was marked by an unprece- 
dented tennage, both in actual amount and in the increase over the preceding year, 
accompanied by a general depression in prices, which indicated that the supply 
thrown upon the market was in excess of its needs. Outside of this there was noth- 
ing of special interest to record. Little interference to regular operations was expe- 
rienced in the way of labor troubles, and what little time was lost by strikes or lock- 
outs was not sufficient to exert any influence on the production. During the latter 
part of the year, and for £he first three months of 1906, production was unduly stimu- 
lated in the effort to secure large supplies of coal in case of a suspension of mining as 
a result of the termination, on March 31, 1906, of the wage-scale agreements in the 
bituminous fields, and of the awards of the Strike Commission in the anthracite field 
of Pennsylvania. Fortunately for all interested, and for the public in particular, 
while there was a general suspension of mining, which lasted in some cases for several 
weeks, the differences between the miners and the operators were with a few excep- 
tions adjusted, and the public was not put to serious inconvenience nor was arbitra- 
tion necessary, though at times appearances of a peaceful settlement were decidedly 
remote. 

The statistics presented in the following pages, which consider primarily the 
details of amount and value of coal produced in 1905, with comparisons with previ- 
ous years, include also statements regarding the labor employed, the average number 
of days worked, the length of the working days, the production per man, the use of 
mining machines, and the tonnage produced by them, the casualties reported by 
mine inspectors, and other matters of interest connected with the mining and mar- 
keting of coal. Summaries of the results of tests made at the Geological Survey coal- 
testing plant at St. Louis, Mo., to the close of 1905, are given in connection with the 
discussion of the production in the different States. 
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their contributions. The report on the production of Pennsylvania anthracite has 
been, as for several years past, prepared by Mr. William W. Ruley, chief of the 
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testing plant in St. Louis have been prepared by Mr. Samuel Sanford, of the Geo- 
logical Survey. The writer also desires to acknowledge the efficient work of Miss 
Lida Mann in the tabulation of the schedules and the preparation of the tables of 
production, etc. 


UNIT OF MEASUREMENT. 


The standard unit of measurement adopted for this report is the short ton of 2,000 
pounds, although it is necessary in a few instances to use the long ton. All of the 
anthracite product i8 mined and sold upon the basis of the long ton of 2,240 pounds, 
and the laws of Maryland require the use of the long ton in that State. Hence, 
when considering the production of Pennsylvania anthracite, the long ton is used, 
and this unit is also employed in the table showing the shipments of bituminous coal 
from the Cumberland region. The long ton is also used in the statistics of imports 
and exports. In all other cases where the production is reported in long tons the 
figures have been reduced to short tons, and unless otherwise expressly stated the 
short ton is meant when any quantity is expressed in the text. 


TESTS OF COALS AND LIGNITES. : 


The results of the more important tests and analyses of coals collected from differ- 
ent parts of the United States and which were made in 1904 and 1905 at the coal- 
testing plant of the Geological Survey in St. Louis are briefly summarized under the 
discussion of the production in each State. The equipment of the plant included 2 
Heine safety water-tube boilers for steaming tests, a Taylor pressure gas producer, 
3 standard beehive ovens for coking, 2 patterns of jigs for washing, an American and 
an English machine for making briquets, and a chemical laboratory expressly fitted 
up for analyzing and determining the calorific value of coal. All the tests were made 
with raw coal except in cases where the contrary is stated; all the official briquetting 
tests mentioned were made with the English machine. For more detailed reports on 
these tests the reader is referred to Professional Paper No. 48 and to Bulletin No. 
290. The former, which has been published in three volumes, contains a full and 
complete report on the work done during the Exposition period, while the latter 
gives in a brief and preliminary form the results accomplished during the calendar 
year 1905. It should be stated in connection with all of these tests that every pre- 
caution was taken to secure as samples for analysis and test coal which fairly repre- 
sented the average output of the mine. The minimum amount received for testing 
purposes was one carload, which was shipped under the supervision of inspectors 
employed by the Geological Survey. In all but a few instances two inspectors were 
detailed to supervise each shipment. They also sampled the coal in the mine under 
the rules for coal-mine sampling prescribed by the American Chemical Society and 
adopted by the Geological Survey. Copious notes regarding the character of the 
coal bed, the methods of mining, ventilation, haulage, etc., were taken, and these 
will be used as a basis for further work in the preparation of a report on coal-mining 
methods. The following description of the method of mine sampling is taken from 
the chapter by Mr. J. S. Burrows, chief inspector, on the field work in 1905, as pub- 
lished in Bulletin No. 290. 


Mine sampling; as it is done at present by the inspectors of the fuel-testing plant, consists of first 
making a careful study of the coal throughout the mine and observing what parts of the bed are 
discarded by the miner. Two or more places where the coal is of average development are then 
selected. These places are usually at widely separated points in the part of the mine from which 
most of the coal is being shipped. The face is then cleared of burned powder, loose coal, and dirt 
for 5 feet or so, and insecure pieces of the roof are taken down to prevent their falling intothe sample. 
The sampler then spreads a rubber blanket on the floor of the mine close up to the face of the coal 
and makes a perpendicular cut from floor to roof, including everything in the sample but the parts 
of the bed discarded by the miner. He cuts suflicient coal to make not less than 5 pounds per foot 
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in height—that is, à sample weighing not less than 30 pounds would be cut from a 6-foot seam of coal. 
When shale or other partings are to be included in the sample, great care is exercised in cutting them 
the full width and depth of the groove in order to preserve the proper proportions of coal and extra- 
neous matter. When the required amount of coal is obtained a detailed record is made of the section 
of the bed from top to bottom, every perceptible parting and variation in the section being noted. 
The parts of the bed not included in the sample are clearly shown in this record, and from these 
notes the value of the sample may be judged. 

The cuttings are at once weighed and then sifted through & screen with & half-inch mesh. The 
remaining lumps are broken up in & portable grinding machine, and this process of screening and 
breaking is continued until the entire sample will pass through the screen. 

The sample isthen mixed by two men who stand opposite each other. Grasping the corners of the 
rectangular blanket, they roll the sample diagonally by raising one corner oí the blanket at a time. 
This mixes the sample very thoroughly, and when the larger pieces are observed to be evenly dis- 
tributed throughout the mass the sample is divided into four equal quarters. Two opposite quarters 
are discarded and the remainder mixed as before. If the sample is still too bulky to be conveniently 
handled, it is again mixed and quartered. 

The remaining material is spread into a circular mass about 2 inches deep on the blanket, and a 
small trowel is used to fill a sample can with alternate sections of the sample taken from the circum- 
ference to the center of the mass around the entirecircle. The can is closed and hermetically sealed 
with electrical insulating tape, and the weight is noted. This weight shows accurately what propor- 
tion of the original sample is sent to the laboratory. 

The entire process of sampling is carried on as rapidly as possible at the place in the mine where 
the sample is cut. The maximum time for cutting and preparing a large sample is about one hour. 
Although it is known that rapid changes take place in the moisture content of some coals, it is rea- * 
sonable to assume that where the sampling is quickly done in the atmosphere to which the native 
coal is exposed there is probably only a slight gain or loss of moisture while the sample is being 
broken up and quartered. 

In an effort to establish some definite relation between these moisture changes and the atmospheric 
conditions, temperature, humidity, and dew-point determinations are made at the beginning and 
completion of the preparation of the sample. Similar readings are taken in the chemical laboratory. 
When sufficient data have been collected, it is possible that this subject will be more thoroughly 
understood. 
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Total produotion in 1905, 392,919,341 short tons; spot value, $476,756,963. 

Pennsylvania anthracite.—Total production in 1905, 69,339,152 long tons (equivalent 
to 77,659,850 short tons); spot value, $141,879,000. 

Bituminous and lignite.—Total production in 1905, 315,259,491 short tons; spot value, 
$334, 877,963. 

In the production of coal, as in nearly all of the more important branches of the 
mining industry, the United States, in 1905, surpassed all previous records. Com- 
pared with 1904 the output last year exhibits a gain of 41,102,943 short tons, or 11.7 
per cent in quantity, and of $32,385,942, or 7.3 per cent in value. Prior to 1905 the 
maximum output of coal was obtained in 1903, when the production amounted to 
357,356,416 short tons, valued at $503, 724,381, compared with which the record for 
1905 shows an increase in production of 35,562,925 short tons, and a decrease in value 
of $26,967,418. The high value recorded in the statistics for 1903 was due to a some- 
what abnormal inflation of prices caused by the shortage of fuel supplies which 
resulted from the prolonged strike in the anthracite region of Pennsylvania the pre- 
ceding year. The lower values in 1904, as compared with 1903, were simply a return 
to normal conditions, but the continued decline in 1905 was the result of a produc- 
tion in excess of the market requirements, unusually large as these were. 

It is a fact worthy of note that the total increase in the production of coal in the 
United States in 1905 over 1904 was larger than the total production of France in 1904 
(the latest year for which statistics are available) or of any other foreign country 
except Great Britain, Germany, and Austria-Hungary, and was almost equal to that 
of the last mentioned. The total production of this country last year was nearly 
50 per cent larger than that of Great Britain, which until 1899 was the leading 
coal-producing country of the world, and more than double that of Germany. 
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Of the total increase in 1905, 4,020,662 long tons (or 4,503,141 short tons) was in the 
production of anthracite in Pennsylvania, and 36,599,802 short tons was in the output 
of bituminous coal and lignite. A portion of the increase in both anthracite and 
bituminous coal was in all probability due to the efforts put forth by the operating 
companies. to provide a supply of fuel in anticipation of a suspension of mining on 
April 1, 1906, when the wage-scale agreements in the organized bituminous coal- 
producing States and the award of the Strike Commission in the anthracite region of 
Pennsylvania would terminate. 

The decline in value was general throughout nearly all the coal-producing States. 
The average price for anthracite coal at the mines in Pennsylvania declined from 
$2.35 per long ton in 1904 to $2.25 per ton in 1905. The average price for all the 
bituminous coal and lignite mined and sold in 1905 was $1.06 per short ton, against 
$1.10 in 1904. The coal used at the mines in the anthracite region is composed prin- 
cipally of culm or waste, upon which no value is placed, and this factor is not con- 
sidered in estimating the value of the total production. The value of the bituminous 
coal is based upon all the coal sold or used at the mines either for coke making or 
in the operation of the properties. Only the bituminous coal actually wasted is 
excluded from the valuation, and this is also not included in the statement of 
production. 

In considering the value of the coal as given in these reports, it is to be remembered 
that the valuation is based on the coal produced and sold. <A considerable portion 
of both the anthracite and bituminous coal is sold at much less than the cost of pro- 
duction. The public is apt to note critically the wide discrepancy between the prices 
shown by these averages and those which it is obliged to pay for its fuel, forgetting 
that all the profits on the mining operations in the anthracite region have to be made 
on the sizes above pea coal, which represent only a little more than 60 per cent of 
the total production. All of the buckwheat, rice, and other sizes below pea coal 
shipped from the anthracite region, which are used entirely for steam purposes, are 
sold at prices considerably below the actual cost of production. In the bituminous 
regions a large proportion of the coal is marketed as screened coal, and in many cases 
the sizes below nut are also sold at less than cost. 

An interesting fact presented in the statistics of the production of coal in the United 
States is that in each decade the output has been practically doubled. Up to the 
close of 1865 the total production had amounted to 284,890,055 tons. In the decade 
- from 1866 to 1875, inclusive, the production amounted to 419,425,104 tons, making 
the total production up to the close of 1875 704,315,159 tons. In the following decade, 
from 1876 to 1885, inclusive, the production amounted to 847,760,319 tons, something 
more than double the total production up to the beginning of that decade. At the 
close of 1885 the total production amounted to 1,552,075,478 tons, and the production 
for the 10 years ending with 1895 was 1,586,098,641, and the total production to the 
close of 1895 amounted to 3,138,174,119 short tons. In the decade ending December 
31, 1905, the total production has amounted to 2,832,599,452 short tons, and the grand 
total from the beginning of coal mining has amounted to 5,970,773,571 short tons. 

This great increase in the production of coal when considered with the increase in 
the population furnishes some further interesting comparisons. Going back fora 
period of a little over 50 years, or to the middle of the last century, and comparing the 
statistics of coal production with the increased population, it is fouhd that in 1850, 
according to the United States census for that year, the production of coal amounted 
to 6,445,681 tons when the population of the country amounted to 23,191,876 persons. 
The per capita production of coal in that year is thus seen to have been 0.278 ton. 
In 1860, or 10 years later, the population was 31,443,321 persons, and the coal pro- 
duction amounted to 14,333,922 tons, or an average of 0.514 ton per person. 

At the census of 1870 the population of the United States amounted to 38,558,371; 
the coal production in that year amounted to 33,035,580 short tons, a per capita 
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average of 0.857 ton. Ten years later, when the population was 50,155,783, the toal 
output amounted to 71,481,570 short tons, or 1.43 tons per capita. In 1890 the pop- 
ulation had grown to 62,622,250, an increase of 25 per cent over 1880, while the coal 
production had grown to 157,770,963 short tons, or a per capita output of 2.05 tons. 
At the taking of the Twelfth Census, in 1900, the increase in population amounted to 
21 per cent, the total number of persons reported being 76,303,387, while more than 
70 per cent had been added to the coal production, with a total of 269,684,027 short 
tons, or an average of 3.53 for each inhabitant. In other words, while the popula- 
tion from 1850 to 1900 has shown an increase of 230 per cent, the production of coal 
increased 4,084 per cent. Estimating the population of the United States in 1905 at 
83,000,000 persons, the per capita production for that year is found to have been 4.73 
tons. 

The statistics regarding the use of undercutting machines in the bituminous coal 
mines of the United States, the details of which are found in subsequent pages of 
this report, show that in 1905 the total amount of coal mined by the use of machines 
was 103,396,452 short tons, or 33.69 per cent of the total production in the States 
where mining machines were used, as compared with 78,606,997 short tons, or 28.8 
per cent of the equivalent total in 1904, and 77,974,894 short tons, or 28.18 per cent of 
the total in 1903. The total number of mining machines in use has increased from 
6,658 in 1903 to 7,683 in 1904 and to 9,184 in 1905. The average production for each 
machine in use last vear was 11,258 short tons, against 10,258 in 1904 and 11,712 in 
1903. Ofthe 9,184 machines in use in 1905, 5,525, or 60 per cent, were of the pick 
or puncher type; 3,557, or 38.8 per cent, were chain-breast machines, and 102, or 1.2 
per cent, were of the long-wall pattern. The largest number of both pick and chain- 
breast machines in use in any State was in the bituminous mines of Pennsylvania, 
while 63 per cent of the long-wall machines were employed in mines of Ohio and 
Missouri. 

The total number of men and boys employed in the coal mines of the United 
States in 1905 was 626,174, against 593,693 in 1904 and 566,260 in 1903. Of the total 
number employed in 1905, 165,406 were employed in the anthracite regions of Penn- 
sylvania, against 155,861 in 1904 and 150,483 in 1903. The bituminous mines gave 
employment to 460,768 in 1905, 437,832 in 1904, and 415,777 in 1903. The average 
number of days worked in the anthracite region in 1905 was 215, and in the bitumi- 
nous region 211 days. In 1904 the employees in the anthracite region averaged 200 
days and those in the bituminous mines 202 days. In 1905 the average production 
for each employee in the anthracite region was 469 short tons, the same average as 
made in 1904, while in 1903 the average production for each employee was 496 tons. 
The average bituminous production for each employee for 1905 was 684 short tons, 
against 636 tons in 1904 and 680 tons in 1903. The average tonnage per day per man 
in the anthracite region has decreased from 2.41 in 1903 to 2.35 in 1904 and 2.18 in 
1905, while the average bituminous tonnage per day per man has increased from 3.02 
in 1903 to 3.15 in 1904 and 3.24 in 1905. This increased tonnage per man per day 
in the bituminous region may be attributed to the larger proportion of bituminous 
coal mined by the use of machines. 

The coal-mining industry in 1905 was comparatively free from labor disturbances, 
the only exception to a general rule of peace being in Illinois, where a large number 
of mines were shut down as a result of the disagreement between the miners and 
the operators on the question of what is known as the ““shot-firers'”” law. The 
effect of this legislation and the settlement of the strike arising from it are discussed 
in detail under the heading of ‘‘Labor troubles,” on page 44. 

Practically the entire output of both anthracite and bituminous coal of the United 
States is consumed within this country. The total exports in 1905 amounted to 
10,281,878 short tons, which, deducted from the production of 392,919,341 short tons, 
shows the consumption of coal of domestic production to have amounted to 
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382,637,453 short tons. If to this amount is added the imports, which in 1905 
amounted to 1,842,672 short tons, the total consumption of coal in the United States 
last year (considering as negligible the stocks on hand at the beginning ard the end 
of the year) is shown to have been 384,480,135 short tons, which is equivalent to 98 
per cent of the total production. 

Most of the coal imported into the United States is classed as bituminous or shale, 
only a comparatively small amount of anthracite being brought into the country. 
The imports of bituminous coal are principally to points on the Pacific coast and to 
the port of Boston, where considerable quantities of bituminous slack are imported 
from Canada and used at the Otto-Hoffman coke ovens at Everett, near Boston. 
The exports of both anthracite and bituminous coal are principally to Canada. 

In considering the coal product of the United States these reports include not only 
the coal marketed, either by shipment to distant points or sold locally, but that con- 
sumed by mine einployees and by the mine owners in the operation of the collieries. 
The latter factor is usually considered and reported as colliery consumption. There 
are occasional exceptions in the bituminous fields where operators, who use only 
slack an otherwise waste product, do not report this item in their statement of pro- 
duction, and do not consider it of any value; it is not considered as a portion of the 
mine product, nor is the miner paid for it in wages. Such exceptions are few and 
the amount is negligible. The amount of coal consumed in the manufacture of coke 
is also considered in this report. 

The quantity of coal consumed in the manufacture of coke at the mines in 1905 
amounted to 42,412,328 short tons, as compared with 31,278,537 short tons in 1904, 
an increase of 11,133,791 short tons. The coal shipped to the market, used in the 
manufacture of coke, and sold locally, which is considered as a marketable product, 
amounted in 1905 to 378,876,322 short tons, as compared with 343,939,935 short tons 
in 1904 and 344,722,763 short tons in 1903. The colliery consumption in the 
anthracite region, which is not considered in the value of the anthracite product, 
averages from 8 to 10 per cent of the total anthracite output. The colliery consump- 
tion of anthracite coal in 1905 was 7,035,925 short tons, or about 9 per cent of the 
total, while the colliery consumption of the bituminous mines was only a little less 
than that of the anthracite, or 7,007,094 short tons, a little more than 2 per cent of 
the bituminous production. 

There were 31 States and Territories in the United States in which coal was pro- 
duced in 1904 and 1905. Of these there were 22 in which the production in 1905 
exceeded that of 1904, while in 1904 there were only 9 in which the production 
exceeded that of 1903. In 3 States— Kansas, Ohio, and Texas—the value decreased 
notwithstanding the increase in production, while in the produetion of Washington 
there was a decrease in output and an increase in value. It is to be noted that the 
largest increases comparatively among the more important producing States were 
made in those in which the manufacture of coke is an important branch of the coal- 
mining industry; as, for instance, in the bituminous production of Pennsylvania the 
increase was 20,475,350 short tons, or 20.9 per cent. In West Virginia the increase 
amounted to 5,384,828 short tons, or 16.6 per cent. Alabama’s production increased 
604,023 short tons, or 5.4 per cent; Colorado's, 2,168,074 short tons, or 33 per cent, 
and Virginia's increased 864,357 short tons, or 25.3 per cent. A notable exception to 
this rule is presented in the production of Indiana, which increased 1,053,063 short 
tons, or 9.7 per cent, this increase being due to the recent developments in Greene 
and Sullivan counties in that State. The production of anthracite coal in Pennsyl- 
vania shows an increase of 4,503,141 short tons, or 6.2 per cent. 

Statistics of the production of coal in the United States in 1904 and 1905, by States, 
with the distribution of the product for consumption, the total value, and the sta- 
tistics of the labor employed, are shown in the following tables: 
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PRODUCTION IN PREVIOUS YEARS. 


In the following table is presented & statement of the quantity and value of the 
coal produced in the United States during the last 5 years, by States, with the 
increases and decreases in 1905 as compared with 1904. It will be observed that 
the principal increases among the bituminous coal-producing States, with the excep- 
tion of Indiana and Kentucky, were in those States in which the coke-making 
industry is highly developed, namely, Pennsylvania, West Virginia, Colorado, Ala- 
bama, Virginia, and Tennessee. 


Quantity and value of coal produced in the United States, 1901-1906. 


1901. 1902. 1903. 
State or Territory. 
Quantity. Value. Quantity. Value. Quantity. Value. 
Short tons Short tona. Short tons. 
Alabama................ 9, 099, 052 | $10,000,892 | 10,354,570 | $12, 419,666 | 11,654,324 | $14, 246, 798 
Arkansas ............. e 1, 816, 136 2, 068, 613 1, 943, 932 2, 539, 214 2, 229, 172 8, 360, 831 
California and Alaska .. 152, 379 409, 706 87,196 273, 398 105, 420 301, 318 
Colorado ................ 5, 700, 015 6, 441, 891 7, 401, 343 8, 397, 812 7, 423, 602 9, 150, 943 
Georgia and North 
Carolina AA 351, 826 426, 685 437, 083 623, 518 434, 260 546, 759 

|e EA e A A O erect dde rt 2, 030 5, 180 4, 250 13, 250 
ES ................- 27,331,552 | 28,163,937 | 32,939,373 | 83,945,910 | 86,957,104 | 43,196, 809 
Indiana................. 6,918,225 | 7,017,143, 9,446,424 | 10,399,660 | 10,794,692 | 13,244,817 
Indian Territory........ 2,421,781 | 3,915,268 | 2,820,666 | 4,265,106 | 3,517,388 | 6,386,468 
O A ET 5, 617, 499 7, 822, 805 5, 904, 766 8, 660, 287 6, 419, 811 10, 563, 910 
Kansas.................. 4, 900, 528 5, 991, 599 5, 266, 065 6, 862, 787 5, 839, 976 8,871, 953 
Kentucky............... 5, 469, 986 5, 213, 076 6, 766, 984 6, 666, 967 7, 538, 032 7,979, 342 
Maryland ............... 5,113, 127 9, 046, 491 5,271, 609 5, 579, 869 4, 846, 165 7,189, 784 
Michigan ............... 1, 241, 241 1, 753, 064 964, 718 1,653,192 1, 367, 619 2, 707, 527 
Missouri ................ 8, 802, 088 4, 707, 164 8, 890, 154 5, 374, 642 4, 238, 586 6, 834, 297 
Montana.......-.- eese. 1,396,081 | 2,009,316 | 1,500,823 | 2,443,447 | 1,488,810 | 2,440,846 
New Mexico ............ 1,086,546 | 1,546,652 | 1,048,763 | 1,500,230] 1,541,781 | 2,105,785 
North Dakota........... 166, 601 214,151 226, 511 325, 967 278, 645 418, 006 
Dhaos ista 20,943, 807 | 20,928,158 | 23,519,894 | 26,953,789 | 24,838,103 | 31,932, 327- 
ÜTegon...o s ep. esse dese 69,011 173, 646 65, 618 160,075 91, 144 221,931 
Pennsylvania: 

Anthracite.......... 67,471,667 | 112,504,020 | 41,373,595 | 76,173,586 | 74,607,068 | 152, 036, 448 

Bituminous......... 82,305,946 | 81,397,586 | 98,574,367 | 106,032, 460 | 103, 117, 178 | 121,752, 769 
Tennessee .............. 3, 633, 290 4, 067, 389 4, 382, 968 5,399, 721 4, 798, 004 5, 979, R30 
TEXAS cuida lies 1, 107, 958 1, 907, 024 901, 912 1,477, 245 926, 759 1,905, 383 
An 1,322, 614 1, 666, 082 1,574,521 1, 797, 454 1, 681, 409 2, 026, 038 
Virginia «osa cee serus 2, 725, R73 2, 353, 989 3, 182, 993 2, 543, 595 8, 451, 307 8, 302, 149 
Washington............. 2, 578, 217 4,271,076 2,681, 214 4,572, 295 8, 193, 273 5, 380, 679 
West Virginia........... 24,068, 402 | 20,848,184 | 24,570,826 | 24,748,658 | 29,337,241 | 34,297, 019 
Wyoming ............... 4, 485, 374 6, 060, 462 4, 429, 491 b, 236, 339 4, 635, 293 5, 731, 231 

TOt. se x ER 293, 299, 816 | 348, 926, 069 | 301,590, 439 | 367,032,069 | 357,356, 416 , 503, 721, 381 
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Quantity and value of coal produced in the United States, 1901-1905—Continued. 


"m 1906. | Inereaseor decrease, | Per cent of 
State or Terri- i decrease, 1905. 
tory. ————————— eo ————_———_—_—— — 
Quantity. | Value. |Quantity.| Value. | Quantity. Value. nd Value. 
Short tons. Short tons. Short tons. 

Alabama........ 11,262, 046) $13, 480, 111| 11, 866, 069 $14, 387, 721, --  604,023\+ $907,610) + 5.4) + 6.7 
Arkansas ....... 2,009,451} 8,102,660] 1,984,673| 2,880,738. — °74,778|— 221,922) — 3.7| — 7.2 

California and i 
Alaska ........ 79, 582 377,306 80, 824 395, 975| + 1, 242) + 18,669, + 0.2} + 4.9 
Colorado........ 6,658,355|  8,751,821| 8,826,429| 10, 810,978 + 2, 168,074'-- 2,059,157; --32.6| +23.6 

Georgia and 

North Carolina 390, 191 476, 996 353, 548 456,184;\— - 36, 643)/— 20,812, — 9.4) — 4.4 
Idahoa.......... 3, 480 13, 730 5, 882 17,846; + 2,402 + 4,116, +69.0| +30.0 
Illinois.......... 36,475,060| 39, 941,993! 38, 434, 363! 40,577, 592 4 1, 969, 308 + 635,599, + 5.4| + 1.6 
Indiana......... b 10, 842, 189) b 12, 004, 300, 11,895, 252 1549 eo T 1,053,063 + 487,955 + 9.7, + 4.1 
Indian Territory!  3,046,689| 5,532,066! 2,924,427 5,145,958 — 122, 112 — 386,708, — 4.0| — 7.0 
Iowa ..........-- 6,519, 933, 10,504,406) 6,798,609) 10,586,381|--  278,676¡+ 81,975| + 4.3. + 0.8 
Kansas.......... 6, 333,307; 9,640,771) 6,423,979) 9,350, 542| + 90,672|— 290,229 + 1.4] — 3.0 
Kentucky....... b 7,576,482) 57,868,192, 8,432,523) 8,385,232,--  856,041/4+ 517,040, +11.3: + 6.6 
Maryland....... 4,813,622 5,729,085 5,108,539 5,831,760/+  294,917|-2- 102,675] + 6.1] + 1.8 
Michigan ....... 1,342, 840, 2,424,935 1,473,211 2,512,697|--  130,371-- 87,762 + 9.7| + 3.6 
Missouri ........ 4,168, 308 56,801,751, 3,983,378| 60,291,661) — 184, 930 — 510,090, — 4.4| — 7.5 
Montana........ 1,358,919, 2,194,548, 1,643,832, 2,823, 350) + ead 628, 802; --21.0| +28.7 
New Mexico... 1,452,325) 1,904,499 1,649,933 2,190,231. — 197,008 + 285,732 +13.6| +15.0 
North Dakota...|  5271,928  5389,052| 317,542)  424,775|4- 45,14 + 35,726 +16.8| + 9.2 
ONIO 22s sre b 24, 400, 220) ^ 26, 579, 738} 25, 552, 950| 26, 486, 740) + 1, 152, 730 — 92,998 + 4.8| — 0.3 
Oregon.......... 111, 540 243, 588 109, 641 282, 495) — 1, 399. + 38,907; -- 1.7; +16.0 


Pennsylvania: : 
Anthracite..| 73,156, 709/13 8, 974, 020, 77, 659, 550,141, 879, 000 + 4,503, 141 -- 2,904,980) + 6.2) + 2.1 
Bituminous .| b 97, 938, 287| b 94, 428, 219 118, 413, 637,113, 390, 507| 4-20, 475, 350, +18, 962, 288^ +20.9; +20.1 


Tennessee ...... 4,782,211; 5,642,393, 5,963,396] 6,797,550|-- 1,181,185 + 1,155,157| +24.7| +20.5 
guo CT Pe 1,195,944, 1,983,636) 1,200,684, 1,968,558 + 4, 740|— 15,078| + 0.4) — 0.8 
Utah ciecsses snes 1,493,027; 1,943,440} 1,332,372) 1,793,510|—  160,655;— 149,930) —10.8| — 7.7 
Virginia ........ b3, 410,914) 52,921,911} 4,275,271) 3,777,325|--  864,357/+ 855,414) +25.3| +29.3 
Washington ....| 3,137,681) 5,120,931) 2, 864,926) 5,141,258|— | 272,755 -- 20,327] — 8.7| + 0.4 
West Virginia. . .| b 32, 406, 752. b 28, 647, 014| 37, 791, 580| 32, 341, 790| + 5, 384, 828| + 8,694,776) +16. 6| +12.9 
Wyoming....... 9,178,556, 6, 747,909} 5,602,021) 7,336,951/+  423,465--  589,042| + 8.2) + 8.7 

Total...... 6351, 816, 398/5444, 371, 021/392, 919, 311/476, 756, 963 +41, 102, 943) +32, 385, 942| 1-11. 7| + 7.3 


a Includes production of Nevada. 

b Corrected figures, In the report for 1904, the total production for the United States for that year 
was given at 352,310,427 short tons, valued at $444,816,288. In collecting the statistics for 1905 it was 
found that in several cases where properties had changed hands or the name of the company had 
been changed the preceding year, the production for the entire year had been reported by both 
owners, The duplications thus made have been corrected for this report. 
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One of the most interesting features connected with the coal-mining industry has 
been the comparatively rapid growth of bituminous or soft coal production in compe- 
tition with that of anthracite. This has been particularly noticeable during the last 
25 years, in all but two of which the statistics of production have been collected by 
the division of mining and mineral resources of the Geological Survey. 

In the following table the statistics for the year 1880 are for the fiscal year, as com- 
piled by the Tenth United States Census. The statistics for the Eleventh Census, 
which cover the calendar year 1889, and for the Twelfth Census, which cover the 
calendar year 1902, were collected by this division of the Geological Survey in 
cooperation with the Census Bureau. The following tables show that while the pro- 
duction of anthracite has increased from 28,649,812 short tons in 1880 to 77,659,850 
short tons in 1905—a gain of 49,010,038 short tons, or 171 per cent—the bituminous 
production has grown from 42,831,758 short tons in 1880 to 315,259,491 short tons in 
1905, an increase of 272,427,733 short tons, or 636 per cent. Although the anthra- 
cite production during the last 3 years was considerably above the average for the 
preceding decade, it does not appear that anthracite mining will exhibit any pro- 
nounced increase in the future. The conditions under which the mines are operated 
and the increase in cost of labor, with the decreasing tendency in the average pro- 
ductive capacity of the mine workers, are making the use of anthracite slowly but 
surely more and more of a luxury. As the expense of mining, due to the foregoing 
conditions, has increased, prices have necessarily advanced, and little hope can be 
held out for any permanent decline in the future, although in 1904 and 1905 the 
prices were lower than in 1903. This has been due to the larger proportion of the 
small and cheaper sizes used, and not to any decline in the prices of domestic sizes. 
The increased expense in the mining of anthracite has naturally encouraged the use 
of other fuels as a substitute for it, and this tendency is constantly growing. 

The uxe of anthracite coal was at one time an important factor in blast-furnace 
practice and in other manufacturing industries, but such use has now almost entirely 
ceased. The principal demand for anthracite at the present time, as will be the case 
in the future, is for domestic purposes, for which such sizes as furnace, egy, stove, 
and chestnut are required. The breaking down of the lump coal in the preparation 
of these domestic sizes results in a much greater proportion of the small or undesirable 
sizes which are sold at less than the cost of production. As shown in the discussion 
of anthracite production in the subsequent pages of this report, the percentage of the 
small sizes has increased from 23.1 in 1890 to 39.1 per cent in 1905, whilethe percentage 
of the sizes above pea coal, or what may be termed the profitable sizes, has decreased 
from 77 to 61 per cent. In other words, the production of the profitable sizes has 
increased 36 per cent, while the production of the unprofitable sizes has increased 
nearly 200 per cent. The profita must be obtained from the prepared domestic sizes, 
and in the face of these conditions no encouragement can be offered to consumers of 
these grades of anthracite that their fuel bills will be decreased. 

During recent years the anthracite operators have adopted the policy of making 
an allowance of 50 cents per ton from circular prices for domestic coal purchased in 
April of each year, with an advance of 10 cents per ton for each succeeding month 
until the schedule prices are restored in September. This has had a more salutary 
effect in steadying the anthracite trade than any other action taken by those con- 
trolling the anthracite industry. Its purpose is to encourage the purchase of coal in 
the spring and early summer, making the cellars of the consumers the storage places 
for the following winter, and at the sume time causing the mines to be operated 
more regularly and thus to give more steady employment to employees throughout 
the year. 


Year. 
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Pennsylvania anthracite. 


Quantity. Value. 
Long tons. Short tons. 

1880.............. 25,580,189 | 28,919,812 | $42, 196,678 
LC NM 28,500,016 | 81,920,018 | 61,125,036 
A 31,358, 264 | 35,121,256 | 70,556,094 
J883 A 34,336,469 | 88,456,845 | 77,257,085 
e PERENNI 33,175,756 | 37,156,847 | 66,351,512 
IN 34,228,548 | 38,335,974 | 76,671,948 
E 34,853,077 | 39,035,446 | 76,119,120 
Dete AP 37,578,747 | 42,088,197 | 84,552,181 
E NNNM 41,624,611 | 46,619,561 | 89,020,483 
jon A 40,666,938 | 45,546,970 | 65,721,578 
Ii ee ces 41,489,858 | 40,468,611 | 66, 383, 772 
e re 45,236,992 | 50,665,431 | 73,944,735 
1892.............. 46,850,450 | 52,472,504 | — 82,442,000 
1898. a ets 48, 185,306 | 53,967,543 | 85,687,078 
1891: o euo 46,354,144 | 51,921,121 | 78,488,063 
1895.............. 51,785,122 . 57,999,337 | 82,019,272 
1896.............. 48,523,287 | 54,346,081 | 81, 748, 651 
tt C ceto sin 46,974,714 | 52,611,680 | 79,301,951 
ILL MN 47,663,076 | 53,382,014 | 75,414,537 
1899. ............. 53,944,647 | 60,418,006 | 88, 142,130 
1900.50 cease c2 51,221,353 | 57,367,915 | 85,757,851 
E eos 60,242,560 | 67,471,667 | 112,504,020 
1909. tana 36,940,710 | 41,373,595 | 76,173,586 
$908 Sheds noc aie 66,613,454 | 74,607,068 | 152,036, 448 
1904 c eene onis 65,318,490 | 73,150,709 | 188,974,020 
1905. ............. 69,339,152 | 77,659,850 | 141,879,000 | 

Yenr. | 
IU uertice Ac Mi Diem i ed 
C AN A a | 
nr —————— ———— ble go 
|o. PORNO ROLL CRT | 
A IN A IT E E | 
A II oud otiadl aes Saale | 
E EET Iw el Ses 
AGG dece LR cas at II Mle ts | 
PRBS MON PNE thea A abate haha NEMPE 
Lo TERMS 
SOO cese coher codi mt aM LL ute LE teur 
y 0-37 does A A 
A ie nies clint E AN 
A A ite oa nga! 
o  -—————— o ee toca — ee 
jui TP 
ROG Pe ig A IN IN nce ir acct an 
jor A O a T a aa a 
o A A E O ES 
e TC E NS D EINE | 
1900 da etc lA Bese aie eRe haus ht MIO ELE 
Di P TP RM 
jp] p O ——— 
TOUS PEINE RE ENIRO UE ee taste ATEO 
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Bituminous coal. 


Annual production of coal in the United States, 1880-1905. 


Quantity. 

Long tons. Short tona. 
38, 242, 641 42, 831,758 
48, 179, 475 53, 961,012 
61, 098, 154 68, 429, 933 
68, 973, 821 71, 250, 680 
74, 105, 986 82, 998, 704 
65, 021, 715 72, 824, 821 
66, €47, 304 74, 614, 981 
79, 078, 495 88, 562, 314 
91,107,226 | 102,040, 093 
85, 430, 842 95, 682, 543 
99,377,073 | 111,302, 322 

105, 268, 962 117, 901, 238 

113, 264,792 | 126,856, 567 

114, 629, 671 128, 385, 281 

106, 089,647 ¡ 118,820, 405 

120, 641, 244 135, 118, 193 

122, 893, 104 137, 640, 276 

131, 801, 356 147,617,519 

148, 744, 306 166, 593, 623 

172, 609, 988 193, 323, 187 

189, 567, 957 212,316,112 

201, 632, 276 225, 828, 149 

232,836,468 | 260,216, 844 

262,454,775 | 282,749, 348 

248, 803, 293 278, 659, 689 

281, 481, 688 315, 259, 491 

Total, 
Quantity. — 
Lony tona. Short tona. 
63, 822, 830 71, 481, 570 
76, 679, 491 85, 881, 030 
92, 456, 419 103, 551, 159 
103, 810, 290 115, 707, 525 
107,281,742 | 120,155, 551 

99, 250, 263 111, 160, 295 
101, 500, 381 113, 680, 427 
116, 652, 242 130, 650, 511 
132, 731, 837 145, 659, 657 
126, 097, 779 141, 229, 513 
140, 866, 931 157, 770, 963 
150, 505, 954 168, 566, 669 
160, 115, 242 179, 329, 071 
162, 814, 977 182,352, 774 
152, 447, 791 170, 741,526 
172, 426, 366 193, 117, 530 
171, 416, 390 191, 986, 357 
178, 776, 070 200, 229, 199 
196, 407, 382 219, 976, 267 
226, 554, 635 253, 741,192 
240, 789, 310 269, 684, 027 
261,874, 836 293, 299, 816 
269, 277, 178 801, 590, 439 
319, 065, 229 357, 356, 416 
314, 121, 783 351, 816, 398 
350, 820, 840 392, 919, 341 


Value. | 


$58, 449, 718 
60, 224, 344 
76, 076, 487 
82, 237, 800 
71, 417,066 
82,347,648. 
78, 481, 056 
98, 004, 656 

101, 860, 529 
94, 504, 745 

110, 420, 801 

117, 188, 100 

125, 124, 381 

122, 751, 618 

107, 653, 501 

115, 779, 771 

114, 891, 515 

119, 595, 224 

132, 608, 718 

167, 952, 104 

220, 930, 313 

236, 422, 049 

290, R58, 483 

351, 687, 933 

305, 397, 001 

334, 877, 963 


Value. 


$100, 640, 396 
124,349, 380 
146, 632, 581 
159, 494, 855 
143, 768, 578 
159, 019, 596 
154, 600, 176 
182, 556, 837 
190, 881, 012 
160, 226, 323 
176, 804, 573 
191,133, 135 
207, 566, 381 
208, 438, 696 
186, 141,564 
197, 799, 043 
196, 640, 166 
198, 897, 178 
208, 023, 250 
256, 094, 234 
306, 688, 164 
848, 926, 069 
367, 032, 069 
508, 724, 381 
444, 371,021 
476, 756, 963 
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The statistics regarding the distribution of the coal production of the United States 
for eoneumption have been obtained only since 1889. These are shown in the fol- 
loving table, together with the value of the product, the statistics of labor employed, 
and the average working time made by mine employees: 


Distribution of the coal product of the United States, 1889-1905, 


Louded at 


Year mines for trade and used! for steam and 
shipment. | by employees, | heat. 
| E 
| Shorttuhs. | Shorttana,  Shortloná. 
| |" | — 113,776, 701 8, 508, 699 5, 382, 265 
io RNC EET ^ 128, 365, 965 9, 009, 285 | 5, 063, 953 
A. 137, 920, 346 R, 871, 882 , 6, 056, 001 
PS | 145,872, 098 9, 704, 678 6, 210, 767 
METRE siete ed 152,941,890} 9,728,815 6, 712, 244 | 
cc PIER (08 142,833,319 8, 764, 638 6,307,296 | 
js eo o car tee ad | 158, 380, 289 9, 655, 505 6, 677, 539 | 
E APER | 19,176,155 9, 502, 927 7,184, 892. ` 
lm SE 165, 003, 626 9, 922, 276 6,941,419 | 
Is stale c denique usua Rie RES 180, 960, 111 8, 927,514 | 7, 921,289 | 
c S 208, 74, 746 9,075,756 . 8, 062, 864 | 
diia 223, 782, ORR 9, 077, 242 9, 189, 746 : 
1901: eter d ay adh eade dep ES | — 245,010, 512 | 9, 595, 308 10,379,546 | 
MOS D ier. MM. dt. | — 217,612,852 9,781,996 9,995,861 | 
O eds tod ates swale aes | 299, $13, 428 11, 107,917 | 12, 633, 653 
Id aee e Le LI ire tat pied 296, 142, 355 16, 519,043 | 7, 876, 463 | 
DO Sn E eee ee ee (0 824,254,325 12,209,669 — 14,043,019 | 
-——— MOERORE MEL ————€ 
| Average | AVerage 

Year. ‘Total product. | Total value. | price per S 

NEN | : active. | 
Short tons. 

Pe io PS 141, 229,513 | $160, 220, 323 $1.13 |......... 
IM eC Sa i dU D leia dota 157,770,963 |  176,804,573 1.12 216 
AN 168, 666,669 | 191,133, 135 1.13 223 
Moa c EU 179,329,071 | 207, 566, 381 1.16 212 
INN a D n i pde 182,352,774 | — 208, 438, 696 1.14 201 ` 
dE LL a eh ya ti Bs Mi 170, 741,526 | 186,141,564 | — 1.09 178 
id C CMT ado | 193,117,680 | 197,799,043 + 1 1.02 195 
ina TP ANN 191, 986, 357 | 196,640, 166 1.02 185 
aL ae Gace at Laren gh RM 200,229,199 | 198, 897, 178 . 99 179 
AA 219,976,267 | 208, 023, 250 .95 | 190 
o LLL 253,741,192 | 256,094,234 ^ 1.01 214 
Vau t ae ee 269, 684,027 | 306,688,104 | 1.14 212 
Mad ELI ORE 293,299, 816 , — 318,926, 069 1.19 | 216 
jac tre CE, 301,590,439 | 367, 032, 069 Ll 197 
cd a E UN 357,356,416 | 503,724,381 — 1.41 22 
la MEN | 351,816,398 | 444,371,021 1.26 
c c ee ee 392,919,341 | 476, 756, 963 1.21 212 


M R 1905—30 


Sold to local 


Used at mines 


Made into 


coke. 


Short tona. 


13, 561, 848 
15, 331, 760 
15, 718, 440 
17,041, 528 
12, 969, 785 
12, 836, 373 
18, 404, 197 
16, 122, 443 
17, 761, 878 
22, 167, 353 
27,217, 826 
27, 634, 951 
28, 314, 150 
34, 162, 730 
33, 801, 418 
31,278, 537 
42, 412, 328 


Average 
number of 
employees, 


"22229 


397, 701 
401,221 
410, 635 
448, 581 
485, 544 
518, 197 
566, 250 
593, 693 
626, 315 


466 MINERAL RESOURCES. 


PRODUCTION OF COAL IN THE UNITED STATES FROM THE EARLIEST 
TIMES TO THE CLOSE OF 19065. 


So far as known, the first mention of the occurrence of coal in the United States is 
contained in the journal of Father Hennepin, a Jesuit missionary, who in 1679 
recorded a “cole mine” on the Illinois River near the present city of Ottawa, IIl. 
The first actual mining of coal was in the Richmond basin, Va., about 70 years aíter 
Father Hennepin’s discovery in Illinois, but the first records of production from the 
Virginia mines were for the year 1822, when, according to one authority, 54,000 tons 
were mined. Ohio probably ranks second in priority of production, as coal was dis- 
covered there in 1755, but the records of production date back only to 1838. The 
mining of anthracite in Pennsylvania began about 1790, and it is said that in 1807 
55 tons were shipped to Columbia, Pa. Reports of the anthracite coal trade are 
usually begun with the year 1820, when 365 tons, 1 ton for each day of the year, 
were shipped to Philadelphia from the Lehigh region. Prior to this, however, in 
1814, a shipment of 22 tons was made from Carbondale, also to Philadelphia, and in 
the following table the production is considered to have begun in that year. It is 
probable that the actual production prior to 1820 was between 2,500 and 3,000 tons. 

From 1814 to the close of 1905 the total amount of coal produced in the United 
States has amounted to 5,970,773,571 short tons. More than 50 per cent of this, or 
over 3,340,000,000 tons, has been from Pennsylvania, the anthracite production in that 
State having amounted to 1,774,623,598 tons, while the bituminous output of Penn- 
sylvania has amounted to 1,566,632,870 short tons. Illinois ranks second, with a 
total production of 553,071,059 tons, and Ohio third, with 432,895,299 tons; West 
Virginia, although not coming into existence as a separate State until 1863, ranks 
fourth, with a total production in 43 years of 342,816,606 tons. Alabama comes 
fifth, with 137,375,893 tons, and Maryland sixth, with 136,638,467 tons. 

The following table gives the production in each State from the date of earliest 
record to the close of 1905: 
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COAL FIELDS OF THE UNITED STATES. 


The coal areas of the United States are divided, for the sake of convenience, into 
two great divisions, anthracite and bituminous. 

The areas in which anthracite is produced are confined almost exclusively to the 
eastern part of Pennsylvania, and, as a usual thing, when the anthracite fields of the 
United States are referred to those of eastern Pennsylvania are considered. This 
region is included in the counties of Susquehanna, Lackawanna, Luzerne, Carbon, 
Schuylkill, Columbia, Northumberland, Dauphin, and Sullivan, and underlies an 
area of about 484 square miles. In addition to these well known anthracite fields of 
Pennsylvania there are two small areas in the Rocky Mountain region where the 
coal bas been locally anthracited, although the production from these districts has 
never amounted to as much as 100,000 tons in any one year. One of these localities 
is in Gunnison County, Colo., and the other in Santa Fe County, N. Mex. The coal, 
although only locally metamorphosed, is a true anthracite and of a good quality. 
In previous years some coal which was classed as anthracite was mined and sold in 
New England. The productive area was confined to the eastern part of Rhode 
Island and the counties of Bristol and Plymouth, in Massachusetts. This product, 
however, is in reality a graphitic and not an anthracite coal, and is no longer mined 
for fuel purposes. The production in the last few years has been included with the 
graphite production. 

The bituminous fields are scattered widely over the United States, and include 
altogether an area of something over 335,000 square miles. They are divided into 
the following subdivisions: 

(1) The Triassic field, embracing the coal beds of the Triassic or New Red Stand- 
stone formation in the Richmond basin, in Virginia, and in the coal basins along the 
Deep and Dan rivers, in North Carolina; (2) the Appalachian field, which extends 
from the State of New York on the north to the State of Alabama on the south, 
having a length northeast and southwest of over 900 miles and a width ranging from 
30 to 180 miles; (3) the Northern field, which is confined exclusively to the central 
part of Michigan; (4) the Central field, embracing the coal areas in Indiana, Illinois, 
and western Kentucky; (5) the Western field, including the coal areas west of the 
Missisxippi River south of the forty-third parallel of north latitude and east of 
the Rocky Mountains; (6) the Rocky Mountain field, containing the coal areas in 
the States and Territories lying along the Rocky Mountains; (7) the Pacific Coast 
field, embracing the coal districts of Washington, Oregon, and California. 

By far the most important of these, from a productive standpoint, is the Appala- 
chian system, which includes the areas contained in western Pennsylvania and in 
Ohio, Maryland, Virginia, West Virginia, eastern Tennessee and Kentucky, Georgia, 
and Alabama. This region contains an area of 70,807 square miles underlain by coal, 
and in 1905 it produced 212,830,030 short tons, or 67.5 per cent of the total bitumi- 
nous product of the United States. Next in importance is the Central field, which 
contains 58,000 square miles and produced in 1905 55,255,541 short tons, or 17.53 
per cent of the total. The Western coal field, the third in productive importance, 
contains 94,076 equare miles and produced in 1905 23,265,750 short tons, or 7.38 per 
cent of the total. The Rocky Mountain region is the largest in point of size, having 
a little over 100,000 square miles of area, and produced in 1905 19,303,188 short tons, 
or 6.13 per cent of the total. 

Brief descriptions of the coal fields of each State are given in the subsequent pages, 
in connection with the discussion of the production of coal by States. For a more 
extended description of the coal-producing areas of the United States the reader is 
referred to the Twenty-second Annual Report of the Survey, Part III. 
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The following table shows the approximate areas of the coal fields in the United 
States, grouped according to the divisions mentioned above, with the total output of 


each from 1901 to 1905: 


Coal fields of the United States and their production, 1901-1905. 


Area. 1901. 1907. 1903. 1904. 1905. 
Anthracite. Sq. miles. | Short tona. | Short tons. | Short tons. | Short tona. | Short tons. 
Pennsylvania.................. 484 | 67,471, 667 | 41,373,595 | 74,607,068 | 73,156,709 | 77,659, 850 
Colorado and New Mexico..... 16 66, 869 93, 937 72,731 72,074 74, 823 
Totus. iessesée eese rece 500 | 67,538,536 | 41,467,532 | 74, 679, 799 | 73,228,783 | 77,734,673 
Bituminous.a Cm e a GP IN DE 
Triassic: 
VIENA 270 | 12.000 16, 206 18, 084 2,100 1... 2555545 
North Carolina ......... NE 800 : 23, 000 17,309 7,000 1, 557 
Appalachian: B od ieee "x a 
Pennsylvania................ 16, 800 | 82, 305, 916 | 98,574,367 |103, 117, 178 | 97, 938, 287 | 118, 413, 637 
Ohio ei ueri bes eec I MESE 12, 000 | 20, 943, 807 | 23,519,894 | 24,838, 103 | 24, 100, 220 | 25,552, 50 
Maryland c2csess eeu ue uu ERES 510 | 5,113,127 | 5,271,609 | 4,846,165 | 4, 813, 622 5, 108, 539 
VITRINA could 1,850 | 2,725,873 | 3,166,787 | 3,433,223 | 3,408, 814 4,275, 271 
West Virginia................ 17,280 | 24,068, 402 | 24,570,826 | 29,337,241 | 32,406,752 | 37,791,580 
Eastern Kentucky ........... 10,300 | 2,268,892 | 8,019,757 | 3,158,972 | 3,211,418 3, 506, 597 
Tennessee ............-- eene 4,400 | 3,633,290 | 4,382,968 | 4,798,004 | 4,782,211 5, 963, 396 
Georgia 225 22i d RESTI WT E 167 342, 825 414, 083 416, 951 883, 191 351, 991 
Alabama..........- ecc oec en. 8,500 | 9,099,052 | 10, 354, 570 | 11,654,324 | 11, 262, 046 11, 866, 069 
Total...... ACIES 70,807 150, 501, 214 |173, 274, 861 |185, 600, 161 1182, 606, 561 | 212, 830, 030 
Northern: SIGN Dic Genes EQ ESTE 
Michigan ............ TR ERR 11,300 | 1,241,241 964,718 | 1,367,619 | 1,312, 810 1, 473,211 
Central: SIX TA | SS —À——l—————— Él —— HR o A 
INdÍAana.......oooooooooooo... 9,300 | 6,918,225 | 9,446, 124 | 10, 794, 692 | 10, 842, 189 11, 895, 252 
Western Kentucky........... 5,800 | 3,201,094 3,747,227 | 4,379,060 | 4,365, 064 4, 925, 926 
TNO sce ew A 42, 900 | 27,331,552 | 32,939,873 | 36,957,104 | 36,475,000 | 38, 434, 363 
Toti 58, 000 | 37,450,871 | 46, 133, 024 | 52, 130,856 | 51,682,313 | 55,256,541 
Western: cim ——— | == ete ee | A E A A 
TOW C MMC CN 20,000 | 5,617,499 | 5,904,766 | 6,419,811 | 6,519,933 6, 798, 609 
Missouri ..................--. 23,000 | 3,802,088 | 3,890,154 | 4,238,586 | 4,168, 308 3, 983, 373 
Nebraska acia a 2, 200^ AAA AS AI PI 
Kansas... cc cece ec cce eee 20,000 | 4,900,528 | 5,266,065 | 5,839,976 | 6,333, 307 6, 423, 979 
Arkansas .......... 0.200.000 1, 728 1, 816, 136 1,943,932 | 2,229,172 | 2,009,451 1, 934, 673 
Indian Territory ............. 14,8418 | 2,421,781 2,820,666 | 8,517,888 | 3,046,539 2, 924, 427 
TEX 2/5 4  vESS REOR INL E 11,300 | 1,107,953 901, 912 926,759 | 1,195,944 1, 200, 684 
OUR a2 diio tees oe 94,076 | 19, 665, 985 | 20, 727,495 | 23,171,692 | 23,273, 152 | 23, 265, 7h0 
Rocky Mountain, ete.: | = DE 
North Dakota.......... ..... 28, 620 166. 601 226,511 278, 645 271,928 317, 512 
MontaN8.....oooooomononooo — 32,000 | 1,396,081 1,560,823 | 1,488,810 | 1,358,919 1, 643, 832 
WyomMiN8.....oooooomoomoo... 16,500 | 4,485,374 | 4,429, 491 4,635,293 | 5,178,556 5,602, 021 
Wii A O UE See 2,000 1, 322, 614 1, 574, 521 1,651, 409 1, 493, 027 1, 332, 372 
COMOTROD pc Se owt cece ck avra 18,100 | 5,668, 886 | 7,948,732 | 7,381,463 | 6,610,110 8, 776, 021 
New Mexico............... E 2,890 | 1,050,806 | 1,007,437 | 1,511,189 | 1, 428, 496 1, 625, 518 
Idül0o cove iccceccteee kee ED A E, EN 2, 030 4, 250 3, 330 5, 782 
A A € — —Á RT 150 100 
Tori ..| 100,110 | 14,090, 362 | 16,149,545 | 16, 981,059 | 16,344,516 | 19, 803, 188 


aIneludes brown coal or lignite, semianthracite, semibituminous, etc., and scattering lots of 


anthracite. 
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Coal fields of the United States and their production, 1901-1905—Continued. 


A A ccu ot ere e ea MEE UD: 
Area. | 1901. 1902. 1903. 1904. | 1905 
Bituminous. | 7 

Pacific coast: Sq. miles. ; Short tons. | Short tons. , Short tons. | Short tons. Short tons. 
Washington ................. 450 | 2,578,217 | 2,681,214 | 3,193,273 | 3,137, 681 2, 864, 926 
OTERO Mz: asii 320 69, 011 65, 648 91, 144 111,540 | 109, 641 
CalllorniB. cia 280 151,079 84, 984 104, 673 | 78,888 | 77,050 
AIuSER 2o A sage os p 1, 300 2,212 741 694 3, 774 
Toll: ooo dos dc bizi 1,050 | 2,799,607 | 2,834,058 | 3, 389,837 | 3, 328, 803 3, 055, 391 
Total production, includ- [| "s S E 25 cr DA 

ing colliery consump- 
VIOUS Ai recme tee A p 299, 816 1301, 590, 439 a 416 351,816, 398 | 392, 919, 311 


In the following table is presented a statement of the total production in each field 
Írom 1887 to the close of 1905: 


Total production of each field, 1857-1905. 


| Bituminous. 
Anthracite. | SEG UE GO CENE 
| Triassic. | Appalachian.! Northern. 
DC ONERE P square miles.. 500 ' 1,070 70, 807 11, 300 
Year Short tons. Short tons. Short tona. Short tona. 
ps roc HIE 89, 548, 255 80, 000 55, S88, 088 71, 461 
ISSN C os cl cu aa tee cues oS ue eae ee 43, 971, 658 38, 000 60, 966, 245 81, 407 
DS I DLL eee oe A LS 45, 600, 487 49, 633 62, 972, 222 67, 431 
TRO oes ee eee tee osasiiea sears CA eee denon 46, 468, 641 29, 608 78, 00», 102 74, 977 
ts) —————— te eee eee 50, 665, 931 37, 645 77, 984, 563 80, 307 
1893 Ses estat etiam MURIS Vd UE LIS Ee: 52, 537, 467 43, 889 83, 122, 190 77, 990 
2t otis cee ccc ee eee eine es oss 54, 061, 121 36, 878 81, 207, 168 45,979 
1891. 2-4 Like A E den ddieE 51,992,671 68, 979 76, 278, 748 70, 002 
1590. S A da dte da Sue E 58, 066, 516 82, 682 90, 167, 596 112, 322 
TOD MOD TT 54, 425, 573 103, 483 90, 748, 305 92, 882 
Pps tee t tieu E Eie 52, 680, 756 116, 950 97, 128, 220 223, 592 
INUM.. e Pees sica 53, 429, 739 38, 938 114, 239, 156 815, 722 
jio] DIA 60, 514, 201 28, 353 129, 843, 906 624, 708 
O A Rufe SM eld 57, 466, 319 57,912 142, 298, 208 849, 475 
POD fee cl e de Lcd E N 67,538, 536 12,000 | 150,501,214 1, 241, 241 
1903. cc ones A MERE. 41, 467,532 89, 206 173, 274, 861 964, 718 
A II dw sq ECE a ks 14,679, 799 35, 393 185, 600, 161 1,367,619 
cl P REPE POR OR 73, 228, 783 9, 100 182, 606, 561 1, 342, 840 
E E——— 71,134,673 1 557 | 212, 830, 030 1,473, 211 
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Total production of each field, 1887-1905—Continued. 


Bituminous, 


Central. | Western. du oe bi 
AIO 23 4 Roa ua REN eiit s square miles... 58,000 , 94, 076 100,110 1, 050 
Year. | Short tons. | Short tons. Short tons. Short tons. 
jo rd IT | 14,478, 853 10, 172, 634 3, 646, 280 854, 30S 
A E A L E A E 19, 173, 167 11, 842, 764 4,583, 719 1,385, 750 
DON od acca ght et ea edt ud Pats date aren nm alae 16, 240, 314 10, 036, 356 5, 048, 413 1, 214, 757 
CS od oo Sante linen ae oa ua wir ——À 20, 075,840 10, 470, 439 6, 205, 782 1, 435, 914 
IB O O E aus ei C 20, 327, 323 11, 023, 817 7, 245, 707 1,201, 376 
RUD cn tek wasnt Shin LUUD EE UL LED, 23, 001, 653 11, 635, 185 7,077,422 1,333, 266 
A D | 25, 002, 809 11,651, 296 8, 168, 360 1,379, 163 
WO METEO int Ce AE E fect oe 22, 430, 617 11,508, 623 7,175, 628 1, 221, 225 
s M ————POÓ | 23, 599, 469 11, 749, 503 7,998, 594 1, 340, 545 
Dd ds I e | 25, 539, 867 11, 759, 966 7, 925, 280 1, 391, 001 
INE I mese A A aa | 26, 414, 127 13, 164, 059 8, 854,182 1,641, 779 
18US 2 02 Ge ec haere cetera Ara e Ak Rt ee ares 25,816,874 13, 988, 436 10, 042, 759 2, 104, 643 
INI id aer ec cesi Fe. Ri AE TENERO MEE 83, 181, 247 15, 320, 373 11, 949, 463 2,278,941 
jr E Mole a a a hese a LE aa 35, 358, 164 17,549, 528 13, 398, 556 2, 705, 865 
Theam A deseado de oue qs 37, 450, 871 19, 665, 985 14, 090, 362 2,799, 607 
TUB o Sites a eden ean A E NA 46, 133, 024 20, 727, 495 16, 149, 545 2, 834, 055 
IUUD don oes reste RA RR EA eR E WE 52, 130, 856 23, 171, 692 16, 981, 059 3, 389, 837 
1904. 5 assa Sees cate eh te eR alant te Dd d 51, 682, 313 23, 273, 482 16, 344, 516 3, 328, 808 
e E et TIE fd, 255, 541 23, 265, 750 19, 303, 188 8, 055, 391 


The following table shows how the production in each of the six principal bitu- 


minous areas has developed since 1887 and how the percentages of the total produced 
by each during the last three years compare with one another. From this table it 
appears that the percentage of the total produced in the Appalachian district has 
increased from 63.11 in 1887 to 67.5 in 1905. The Central or Illinois-Indiana field 
has increased its percentage of the total from 16.50 to 17.53, and the Rocky Mountain 
field from 4.15 to 6.13. The Western field, which includes Iowa, Kansas, Missouri, 
Arkansas, Indian Territory, and Texas, however, which in 1887 contributed 11.49 
per cent of the total, produced only 7.38 per cent in 1905. The following table also 
shows how the production of each field in 1905 compared with 1904 and with 1887: 


Production of the six principal bituminous coal fields in 1887, 1901, 1902, 1903, 1904, and 
1905, compared. 


A A RH e a 


1887. | 1901. 1902. | 1903. 
Field. Per | Per Per Per 

Quantity. icent of, Quantity. cent of! Quantity. 'centof: Quantity. ieentof 
total. | ¡ total. total. total. 

Short tons. | Short tona. Short tons. Short tona. 
Appalachian......... 56, SSX, 088 63.11 150, 501,214 ^ 66.7 | 173,274, 861 | 66.60 | 185,600,161 ' 65.64 
Central .............. | 14,478,883 | 16.50 | 37,450,871 | 16.6 | 46,133,024 | 17.73 | 52,130,856 ! 18.43 
Western.............. | 10, 172, 631 (11.49: 19, 665, 985 8.7 | 20,727,405 | 7.97 | 23,171,692 | $20 
Northern ............ 71,461 .08. 1,241,241 | .5 964, 718 | .97 1,367,619 | . 48 
Rocky Mountain..... 8,616,280 | 4.15 | 14,090, 362 6.2! 16,149,545 | 6.21 | 16,981,059 6. 01 
Pacific coast ......... 854,308 | 1.00 2, 799, 607 1.2 2,834,058 | 1.07 8, 389, 837 1.20 
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Production of the sir principal bituminous coal fields in 1887, 1901, 1902, 1903, 1904, and 
1905, compared—Continued. 


Increase in 1905 over | Increase in 1905 
1904. 1905. 1887, over 1904. 
! A AAA 
ae i Per fa i Per i Q Per Q | Per 
Quantity. cento uantity. |cento uantity. uantity. 
| total. | total. cent. cent. 
| Short tons. Short tons. Short tona. Short tona. 
Appalachian......... 182, 606, 561 | 65.53 | 212, 830,030 | 67.50 | 156,941,942 | 280.8 29,815,830 | 16.33 
Central .............. | 51,682,313 | 18.55 | 55,255,541 | 17. 53 , 40,776,658 | 281.63 | 3, 481, 038 6.72 
Western.............. 23,273,492 | 8.35 | 23,265,750 | 7.38 | 13,093,116 | 128.81 a7, 732 a.08 
Northern ............ 1,312,840 , 48 1,473, 211 47 1,401,750 ¡1, 961. 56 130, 371 9.71 
Rocky Mountain .... 16,344,516 | 5.87 | 19,303,188 | 6.13 15,656, 908 | 429.39 | 2,964,472 | 18.14 
Pacific coast ......... 3,328,803 | 1.19 3, 055, 391 97 


2,201,083 | 257.64 | a273, 412 | ag. 21 


a Decrease, 
COAL IN THE PHILIPPINE ISLANDS. 


A report on the coal deposits of the Philippine Islands by Mr. H. L. Wigmore, 
first lieutenant, Corps of Engineers, was published in 1905 by the Bureau of Insular 
Affairs of the War Department. It contains also a special report by Mr. W. H. 
Smith, geologist, on the coal deposits of Batan Island. 

According to the report of Mr. Smith, geologist of the mining bureau at Manila, 
there are three distinct coal horizons on Batan Island, but only one of these, the 
highest in the series, has been exploited commercially, though some exploratory work 
with drills has been done on the lower horizons. This exploratory work has shown 
that the more valuable coal is to be found in the lowest horizon, the total thickness 
of which is something over 300 feet. One drill hole shows 12 seams of coal, the 
thinnest being 6 inches, while the thickest is 3 feet 9 inches. From analyses and 
tests that were made on samples taken by Lieutenant Wigmore and those associated 
with him in the work, the coal is found to be superior to the Japanese coal, which 
would be its principal competitor. 

In the opinion of Mr. Smith, the coal in the upper or middle horizon offers better 
opportunity for successful mining than either of the other two horizons. Three 
ains have been penetrated in a number of places by drill holes, while 7 prospect 
tunnels have also been driven on the crops. The two most important of the pros- 
pect tunnels are what are known as the “Urgera”” mine on the old Spanish claim of 
the same name, and the San Francisco or Big Tree seam. 

The character of the coal in both of these localities is much the same, but some- 
what favorable to the Big Tree property. In driving this tunnel the coal was found 
to maintain a thickness of 64 feet for about 30 feet, and it then pinched out by the 
roof coming down to meet the floor. This is not attributed to an entire disappearance 
of the coal, but it is believed to be what is known as a local **want." In the Urgera 
tunnel the coal was 14 feet in thickness, but here also a “want” was developed and 
was not penetrated. 

In the mining of the Batan coal transportation is afforded by water, the outcrops 
being but a short distance from an excellent harbor, capable of accommodating 
vessels drawing 32 feet. Inland transportation would be impossible, nor is it desir- 
able with the excellent facilities for water shipment. 

Ample supplies of material for construction purposes and timber for use in the 
mines are available. Lieutenant Wigmore recommends that in the development and 
operation of the property Japanese miners should be employed. He gives detailed 
estimates as to expenses of mining the coal with comparison of its total cost with that 
of Japanese coal in the same markets. During his exploitation work Lieutenant 
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Wigmore and his assistants took numerous samples, the analyses of which are pub- 
lished in connection with this report. Samples from the San Franciscc or Big 
Tree outcrop and from the seam some distance from the crop show the following 
compositions: 


Composition of coal from Batan Island, P. I. 


San Fran- 
cisco Big Tree seam. 

outcrop. 
MOISES: SS dae baie Em a ets 6. 90 5. 80 6. 00 
Volatile MO TCE srann cc ee SA e ove s E 36. 90 41.20 42. 20 
Fixed (CARTON oo s 0 oo oo RS eta deca cee eee ep esL IQERe ree E 40. 00 44. 50 44. 00 
ASW A A IN 16. 20 8.50 7.80 
| 100. 00 100. 00 100. 00 


Bl PIP ions A A MERE I Ute, i . 33 . 43 .44 


Accompanying Lieutenant Wigmore's report is a report from J. P. Dickinson, chief 
engineer of the steamer Sacramento, in which the results of tests made with Japanese 
and Batan coal are given. In each case tests were continued for a period of 6 hours 
steady steaming under the usual pressure of 110 pounds. The weight of the Japanese 
coal used during this test was 4,2364 pounds. The ash from this coal amounted to 
889.56 pounds. The test made under the same conditions and with same pressure 
on the Batan coal required 3,570 pounds. The ash from the Batan coal weighed 676 
pounds. The relative quantity of soot given off by the two coals was, for Japanese 
10 per cent and Batan 2 per cent. It is also slated that the Batan coal required less 
frequent cleaning of tubes than the Japanese coal. Engineer Dickinson states that 
the Batan coal is in every respect superior to the Japanese. 

Another test made under the supervision of Mr. Sidney S. Mills, chief engineer on 
the U. S. army transport. Chu- Kong, was conducted for a period of 60 hours. In 
this case the amount of coal consumed per hour was 580 pounds, or a total of 
34,800 pounds. The amount of coal consumed per indicated horsepower per hour 
was 1.45, an exceedingly good record. 

Lieutenant Wigmore also visited the coal deposits on the island of Polillo, but 
from his examination he regards the conditions at Batan far superior to Polillo. 
There are several outcrops of the coal exposed in creek beds, etc., and upon one 
of these a prospect drift was driven upon the bed for the purpose of taking out 20 
tons of coal for trial and test. This bed was first supposed to be about 12 feet in 
thickness, but on opening up developed to be only 4 feet and maintained this thick- 
ness so far as the work had proceeded. An analysis of the coal made by Mr. Paul 
Fox at the civil government laboratory developed the following composition: 


Composition of coal from Polillo Island, P. I. 


MOI CUE sitio Seog BF rbd ML MUEVE TA UNI rase De a ee ren a ea EE 4.7 
VOUT CEG dU cC ERN 43.5 
Fixed CATON: Cs dato order A eee Masa NC CREER Wut rca wu tL UPC IL Mau bor E 50.1 
CU Per "cec 1.7 
100.0 
suci geo cC ERR .28 


The seam from which this was taken is composed of two distinct characteristics 
of coal, the lower 2 feet being quite hard, with a dull brownish fracture, and very 
dusty, while the upper 2 feet breaks up easily, with a black, lustrous fracture. Lieu- 
tenant Wigmore estimates that the amount of coal on Polillo Island is probably 
greater than that on Batan, but other conditions are in favor of the latter island. 
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During the spring of 1906 a sample of Batan coal was brought to Mr. M. R. Camp- 
bell, of the United States Geological Survey, from a mine near the military reserva- 
tion on Batan Island. This sample is said to have been from the upper and newer 
horizon, and is different in quality from the one reported on by Lieutenant Wig- 
more. It appears to be a lignite or subbituminous coal, while the coal of the 
lower series, according to Lieutenant Wigmore, was bituminous. The sample 
brought to Mr. Campbell was analyzed at the Government laboratory of the Geo- 
logical Survey coal-testing plant at St. Louis by Mr. F. M. Stanton, in charge of the 
laboratory. Mr. Stanton also made calorific determinations in the Mahler bomb 
calorimeter, which determination showed this sample to compare favorably with the 
subbituminous or black lignite coals of New Mexico and Wyoming. The ash is 
moderately low and the sulphur not sufficiently high to impair its usefulness for 
steam and domestic purposes. Although this sample had been subjected to a num- 
ber of weathering conditions it reached the testing plant in what appeared to be 
approximately the condition in the mine and had not shown any signs of disintegra- 
tion, but when subjected to air-drying process went rapidly to pieces. The compo- 
sition of this coal, as determined by Mr. Stanton, is as follows: 


Analysis of sample of Batan Island coal. 


———— — eee eee ——— — M — == = — ——— ———— — 


Air-dried | Sample as 


sumple. | received. 
Proximate: . 
Moisture ................ (sc A M De E ma E eg m AL E d'a | 7.06 | 22. 21 
Volatile Comite. la A AAA 43. 94 36. 77 
Fixed COPD a o a A NE Ce eee Ses 43. 44 | 36. 36 
AGNES Seinen etui ecta iuc D LU Ii et oo AU E ot bag UE eus 5.56 4. 65 
Ultimate: | 
Sulphur ..........0..0cccecececeeceeceecceceeees No ah ese ane 1.36 | 1.14 
A eas hup ude Sind athena tik educa Uil dese uas 5.55 6. 46 
Carbon ia Soror emere d ane qase cde ree do bet Stud uw d patcr 62. 91 02. 66 
Niph o mee ud M E CL E N EN E | 1.33 1.11 
DIFE eta o as i 23. 29 | 83. 98 
AS AR A A a xi 5.56 4.65 
CATOTIOR- Cos eeu esp eA AA A EA AD EA NE 6, 101 5, 107 
British thermal UI A AA ayy AA A 10, 983 | 9, 193 


RANK OF COAL-PRODUCING STATES. 


In the following tables the coal-producing States are arranged according to rank in 
1904 and 1905, first in the amount of coal produced and then according to the value 
of the product, with the amount and percentage of both quantity and value con- 
“tributed by each State. 

Among the 10 leading States it is observed that Indiana has supplanted Alabama 
as the fifth in quantity of production, though the latter still holds its old position with 
regard to the value of the product. Colorado has taken the place of Kentucky in 
the quantity of coal produced, and in the value of the output has outstripped both 
Iowa and Kansas and now ranks seventh in both particulars. 

In the table for 1905 Pennsylvania is shown to have contributed, with the com- 
bined production of anthracite and bituminous coal, exactly 50 per cent of the total 
coa: output of the United States. There have been, in fact, only 3 years in the last 
65 in which Pennsylvania has not produced more than half of the coal mined in the 
United States. These were 1902, 1903, and 1904. In 1905 the output of anthracite 
in Pennsylvania was equal to 19.8 per cent of the total, while 30.2 per cent was from 
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the bituminous mines of that State. Of the other more important coal-producing 
States, Illinois contributed 9.8 per cent, West Virginia 9.6 per cent, Ohio 6.5 per 
cent, and Alabama and Indiana each 3 per cent. These 6 States are credited with 
82 per cent of the total production. 


Rank of coal-producing States in 1904, with quantity and value of product and percentage 


X a ——— 


of each. 
Production. Value. 
| Percent 
"9 State or Territory. | Quantity. od Rank.| State or Territory. Value. aua 
| tion value. 
| 
] Pennsylvania: Short tona. | Pennsylvania: 
1 | Anthracite ..... ' 73,156, 709 20.8 | 1 | Anthracite..... 38, 974, 020 31.3 
: Bituminous ....| 97,938, 287 27.8 | Bituminous....| 94, 428, 219 21.3 
Ri) iso RM | 36,475, 060 10.4 | Ait eee eee 39, 941, 993 9.0 
3 | West Virginia ...... | 82, 406, 752 9.2 | 3 | West Virginia...... 28, 647, 014 6.4 
EOI ds 24, 400, 220 6.9 CI tras ERR 26, 579, 738 6.0 
5 | Alabama ........... | 11,962,046 8.2 | 5 | Alabama........... 18, 480, 111 3.0 
6 | Indis ¿sis 10, 842, 189 8.1 61 IndIaDA ici 12, 094, 300 24 
7, RONCUCKY .......— 7,576, 482 2.1 | AE PRA 10, 504, 406 2.4 
8.1 Colorado ... s rem. 6, 658, 355 1.9 El 57 ^ PME 9, 640, 771 2.2 
| V. JUNE. eodera 6, 519, 933 1.8 |  9|Colorado........... 8, 751, 821 2.0 
| oes ea 6, 333, 307 1.8 | 10: Kentucky.......... 7, 868, 192 1.8 
| 11 | Wyoming. ;cenczias | (5,178,556 1.5 11 | Missourl ciues 6, 801, 751 1.5 
| 12' Maryland .......... 4, 813,622 1.4 12 | Wyoming .......... 6, 747, 909 1.5 
13 | Tennessee .......... (04,782,211 Ld | 13 | Maryland .......... 5, 729, 085 1.3 
| 14 | Missouri, restora | 4, 168, 308 1.2 || 14 | Tenneseee ......... 5, 642, 393 1.3 
| 15 | Virginia............ | 8,410,914 10, 15 Indian Territory...) 5,532,066 1.2 
16 | Washington ........ _ 93,137,681 .9 16 | Washington........ 5, 120, 931 1:32 
| 17 Indian Territory .... 3,046,539 9 17 | Arkansas .....-...- 3, 102, 660 3 
18 | Arkansas ........... | 2,009, 451 | a Virginia ........... 2,921,911 -7 
19. dA E A A .4 || 19 | Michigan .......... 2, 424, 935 .5 
20 | New Mexico........ | 1, 452, 325 .4 1] 20 | Montana.........-- 2, 194, 548 $ 
21 | Montana ........... 1, 358, 919 | A M | enl osi oco dedenes 1, 983, 636 .4 
92 | Michigan........... | 1,342, 840 | 4 Sd Eri MORTE TTE 1, 943, 440 A 
IMA | 1,195,944 .9 23 | New Mexico ....... 1, 904,499 .1 
24 | Georgia and North | | d 24 | Georgia and North 
Carolina.......... | 390, 191 | | Carolina ......... 476,996 A 
25 | North Dakota ...... 271, 928 | 25 | North Dakota...... 389, 052 
26.1 Oregon PP 111,540 | 26 | California and 
27 | California and | 2 VB EISE REN 371,306 2 
Alaska sineset 79, 582 Zi 1 OPER so dos ss 243, 588 
CA GC NS RE a 3, 480 A TOME iras a13, 730 
TOG) ade 351, 816, 398 100. 0 | igo) >" AA 144,371, 021 | 100. 0 


| | | | 
a Includes production of Nevada. 
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Per 
cent of 
total 
value. 


476,756 969 | — 100.0 


COAL. 
Rank of coal-producing States in 1905, with quantity and value of product and percentage 
of each. 
Production. | Value. 
Per 
cent of 
Rank. | State or Territory. | Quantity. DAT Rank.| State or Territory. Value. 
produc- 
ton. 
Short tons 
Pennsylvania Pennsylvania: 
1 Anthracite ..... 77, 659, 850 19.8 | 1 Anthracite..... $141, 879, 000 
Bituminous ....| 118, 413, 637 80.2 , Bituminous....| 118, 390,507 
2 | Illinois ............. 38, 434, 363 9.8 | 2 | Illinois............. 40, 577, 592 
3 | West Virginia ...... 37, 791, 580 9.6 8 | West Virginia ..... 32, 841, 790 
4 | Ohio................ 25, 552, 960 Ta 4 | Ohio sedi 26, 486, 740 
5 | Indiana ............ 11, 895, 252 3.0 , 5 | Alabama........... | 14,887,721 
6 | Alabama ........... 11,866,069 | 8.0]! 6) Indiana............ | 12, 492, 256 
7 | Colorado ........... 8, 826, 429 2.8 |  7|Colorado........... 10, 810, 978 
8| Kentucky .. ....... 8, 432, 503 2.2 | E A | 10, 586, 381 
9 | Iowa ............... 6, 798, 609 1.7 9 | Kansas............. . 9, 850, 542 
10 , Kansas ............. 6, 423, 979 jo 10 | Kentucky.......... 8, 885, 232 
11 | Tennessee .......... 5, 963, 396 15 | 11 | Wyoming. .......... 7, 886, 951 
12 | Wyoming........... 5,602,021 1.4 |)  12|Tennesse ......... | 6,797, 550 
13 Maryland .......... 5, 108, 539 1.3 13 Missouri ........... | 6,291, 661 
14 Virginia............ 425,271 | — L1| 14] Maryland.......... | 5,881,760 | 
15 Missouri............ 3, 983, 378 1.0. 15 | Indian Territory... 5, 145, 358 
16 Indian Territory ...| 2,924,427 .8 | 16 | Washington ....... 5, 141, 258 
17 | Washington ........ 2, 864, 926 7 17 | Virginia ........... 8, 771, 325 
18 ' Arkansas........... 1, 934, 673 5 | 18 | Arkansas .......... | 2,880,788 | ` 
19 New Mexico........ 1, 649, 933 .4 ! 19 | Montana........... | 2, 823, 350 
20. Montana ........... 1, 643, 832 .4 20 | Michigan .......... 2, 512, 697 
21 | Michigan........... , 473,211 .4 | 21 | New Mexico....... | 2, 190, 231 
22. Utah ............... 1,332, 372 3 22 | Texas.............. 1, 968, 558 
23 Texas.............. 1, 200, 684 .3 28 | Uta hoc coses 1,793, 510 
24 ¡on and North ET 24 SES and North iil 
Carolina.......... I .1 arolina ......... 
25 , North Dakota ...... 317,542 25 | North Dakota...... 424, 778 
26 | Oregon ............. 109, 641 | 2 | California and 396, 975 
77 California and 80, 824 22 AJAPKA. 
Alaska 27 | Oregon............. 282, 495 
28 | Idaho .............. a 5, 882 28 Idaho. a 17, 846 
IUS PLU | i 
Total ......... 892,919,341 | 100.0 "D | Total......... 476,756 963 


a Includes production of Nevada. 


KINDS OF COAL PRODUCED IN THE UNITED STATES. 


In the general discussion of the coal production of the United States only two 
divisions are considered, anthracite and bituminous, the latter product including the 


small anthracite output of Colorado and New Mexico. 


Ir the bituminous produc- 


tions, however, in addition to the small Rocky Mountain output of anthracite is also 
included the production of coals generally classed as semianthracite, semibituminous, 
cannel, block, eplint, and lignite or subbituminous. In the following table the pro- 
duction of these varieties of coal in 1904 and 1905 is reported as prepared from the 


schedules returned to the Survey. 
tion makes no claim to technical exactness. 


M R 1905——31 


It should be stated, however, that this classifica- 
It has been compiled from the replies 
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of the producers to the inquiry ‘‘ Kind of coal produced” on the schedules, and such 
replies are in some minor cases based on quite uncertain knowledge. In fact, the 
varieties of the different coals grade so imperceptibly from one to another that no 
exact separation is possible. It is believed, however, that in this classification the 
quantity of each kind of coal produced is approximately indicated. It is sufficiently 
correct for practical purposes, and shows that in addition to the anthracite produc- 
tion of Pennsylvania there were 50,408 short tons mined in Colorado in 1905 and 
that 24,415 short tons were produced in New Mexico. Semianthracite coal is reported 
from Pennsylvania, Colorado, Indian Territory, Virginia, Montana, and Arkansas. 
Bituminous coal is produced in 27 States and Territories and forms by long odds the 
largest part of the total production. Semibituminous coal is produced in 14 States 
and Territories, with West Virginia first, followed in order by Pennsylvania, Mary- 
land, Montana, Virginia, and Colorado. Wyoming leads in the production of lig- 
nite or subbituminous coals, nearly 70 per cent of the production of that State being 
so classed. It should be stated in this connection that it is believed that the classi- 
fication of the so-called black lignites of the Rocky Mountain States as lignites is erro- 
neous, as they are entirely distinct from the real lignites or brown coals. They are not 
| lignites in chemical composition, in color, or in physical characteristics. They lie 
| | | between the lignites or brown coals and the true bituminous coals, and in order that 
a proper distinction may be made, the term ‘‘subbituminous’’ has been adopted by 
the Geological Survey as properly applicable to them. It is in this variety that 
Wyoming leads, with Colorado second and New Mexico third. A part of the Cali- 
fornia and Oregon product should also be included under this head. The principal 
| | producers of true lignite or brown coals are Texas and North Dakota. The com- 
paratively small production of cannel coal is from 9 States, of which West Virginia 
| and Kentucky are the principal ones. West Virginia is also credited with nearly all 
| of the splint coal production, while Indiana is the leading producer of block coal. 
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LABOR STATISTICS. 


In the following tables are shown the number of men employed and the average 
time worked in the coal mines of the United States during the last 5 years, by 
States, and the total number employed in the anthracite and bituminous mines, with 
the average working time, since 1890. The total number of men employed in 1905 
was 626,174, against 593,693 in 1904 and 566,260 in 1903. Of the total number of 
employees in 1905, 460,768, or nearly 75 per cent, were bituminous mine workers, 
and 165,406, or something over 25 per cent, were employed in the anthracite mines. 
The average number of days worked in the anthracite mines was 215, and in the 
bituminous mines 211. This average for the anthracite mine workers was the 
highest recorded in the 16 years that these statistics have been obtained, and was 
probably due to the efforts put‘forth by the operating companies to lay in a large 
supply of coal in anticipation of a strike when the award of the Anthracite Strike 
Commission expired in the spring of 1906. With the exception of 1904, the average 
time made by the bituminous mine workers in 1905, notwithstanding the enormous 
production in that year, was the lowest since 1898. 
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Statistics of labor employed in coal mines of the United States, 1890-1905. 


Pies | Bituminows 
Year. | Number} Average | Number! Average 

of duys number | of days number 

active. 'employed. | active. |i employed. 
ip T "RCRUM NIE EE 200 | 126, 000 226 192, 204 
DO ref hit MORARI DNE ORO PRIME | 203, — 126,350 | 223 205, 803 
C RR NH" | 198 ' 129,060 219 | 212, 893 
I ech ai A Lu Rg Raa 197 | 132, 944 204 230, 365 
A O E TON 190 | 131,003 171 | 24,608 
O A east S | 196 | 142,917 194 239, 962 
oM "——— ——— ———H 174 148, 991 192 244, 171 
Is RETI 150 | 149, 854 196 247,817 
1898 ........ Pe eer TN Rt ELLA DA ORAE OT ert eee 1532' — 145504 211 255,717 
A E E T E 173 | 139, 608 234 271,027 
1900 ceno de oh eat po ae UD pU E Ea M TEE 166 141, 206 234 | 304, 375 
A A A RETE 196 145, 309 225 | 340, 235 
A MR 116, 148,141 230 | 370, 056 
ipis AAN 206 | 150, 483 225 415,777 
A A COR YE eae Cane EET Tae 200 155, 861 202 , 437, 832 
A E Seeder apr 215 165, 406 211 460, 909 


From the statistics contained in the preceding table and the totals of production in 
the earlier pages of this report the following statement has been prepared, showing 
the average annual and daily tonnage per man from 1890 to 1905. This table shows 
that in 1890 the average annual production per man employed in the anthracite 
region of Pennsylvania was 369 short tons, while the average daily tonnage per man 
was 1.85 tons. In the production of bituminous and lignite coals the average yearly 
tonnage per man in 1890 was 579 short tons and the average daily tonnage per man 
was 2.56 tons. In 1905 the average production per man in the anthracite region was 
470 short tons for the year and 2.18 tons for the day, while the bituminous produc- 
tion shows an average of 684 tons per man for the year and 3.24 tons per man per 
day. The largest tonnage per man for any year in the anthracite region was in 1903, 
when the men produced 496 short tons, working an average of 206 days in the year 
and producing 2.41 short tons per day. The highest average daily tonnage in the ' 
anthracite region per man was made in 1899, when each employee was eredited with 
a production of 2.5 tons, but on account of the small number of days in the year 
(173) the average production per man amounted to but 433 tons. The Inghest 
yearly average per man in the bituminous regions was 713 tons, made in 1899, while 
the best average daily tonnage was that made in 1905. It will be observed that the 
daily efficiency record in the anthracite region has declined about 10 per cent in the 
last 2 years, while that of the workers in the bituminous regions has inereased about 
8percent. But it will also be observed that during the last three vears the number 
of days worked in the anthracite mines is considerably above the average, as is also 
the tonnage per man per year. These are undoubtedly due to the previously men- 
tioned policy, adopted by the anthracite operators in recent years, of allowing 
discounts during the spring and summer from the regular circular prices, which 
encourages the purchase of coal at that time, and its storage in the cellars of con- 
sumers, thus giving more steady employment to the mine workers throughout the 
year, and avoiding in large degree the shutting down of the mines during the 
summer. Theincreased production of bituminous coal per man per day is accounted 
for in the more extended development of the use of undercutting machines, the sta- 
tistics of which are discussed in the subsequent pages of this report. 
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Production of coal according to number of persons employed, 1890-1905. 


Anthracite. = |, ES E § |  Bupom 


| Average 


Average | Average Average 


Year. Menem-| Days |tonnage | tonnage|Menem-| Days | tonnage | tonnage 
ployed. | worked. | per man | per man | ployed. | worked. per man | per man 

per day. | per ye. per day. | per year. 

o ARE 126, 000 200 1.85 369 | 192,204 | 226 2. 56 579 
A AA 126, 350 203 1. 98 401 | 205,803 223 | 2.57 573 
AA ` 129,050 198 | 2. 06 407 | 212,893 219 2.72 596 
A EEP EET, 132, 944 197 2.06 406 | 230,365 204 2.73 | 557 
E ee eee | 181,603 190 | 2.08 395 244, 603 171 2.84 | 186 
AA 142, 917 196 2.07 406 | 239, 962 194 2. 90 563 
A 148, 991 174 | 2.10 365. 244,171 192 2.94 564 
a ere te 149,884 | 150, 234 351 | 247,817 196 3.04 | 596 
Dto A aS 145, 504 152 | 2.41 367 | 255,717 211 3.09 | 651 
LIRA LIA 139,608 | 173 | 2.50; 483 2107. — 23 3.05 | 713 
3380 AA 144, 206 166 2.40 398 | 304,375 234 2.98 697 
1901 ..... RUNE ve 145,309 196 2.37 464 | 340,235 225 2.94 664 
rc REOR a 148,141 116 | 2. 40 279 | 370,056 | 230 3.06 703 
NOOR EPEE AE 150, 483 206 2.41 496 | 415, USO 225 3. 02 680 
A eee 155, 861 200 2.35 469 | 437,832 | 202 3. 15 | 637 
A 165, 406 215 2.18 470 i5 460, 909 211 3. 24 | 654 


In connection with the statistics of labor employed in the bituminous coal mines 
of the United States, the Geological Suryey has during the past three or four vears 
included on its schedules an inquiry as to the number of hours constituting a day's 
work. It will be remembered that by the terms of the award of the Anthracite Coal 
Strike Commission, which terminated on March 31, 1906, the anthracite coal mines 
of Pennsylvania were placed upon a 9-hour basis for all company men, or those 
working by the day, with the exception of hoisting engineers, other engineers, 
and pumpmen, who were allotted 8 hours for a day's work. No number of hours 
was prescribed for the miners themselves, for the reason that in the anthracite region, 
as in the bituminous regions, practically all the coal is mined by contract at so much 
per ton, or mine car, by yardage, or by other basis of measurement of the coal mined. 
By an agreement between the operators and the representatives of the mines, the 
award of the Strike Commission has been extended without change for another term 
of 3 years, or until March 31, 1909. 

The statistics for the bituminous mines show that in the States where the miners 
are more thoroughly organized the 8-hour day prevails. Throughout the Central 
and Western fields, for instance, and in Ohio and Michigan by far the larger num- 
ber of mines have worked 8 hours a day for the last 3 years. In Pennsylvania there 
were, in 1905, 60,297 men employed at 669 mines that worked 8 hours, against 77,960 
men at 637 mines in 1904. There were, however, 48 mines, employing 22,051 men, 
that did not report the number of hours per day, and probably most of them should 
be included with the 8-hour mines, as the number of men reported as working 9 and 
10 hours and the number of mines reporting them were about the same in both 
years. The States in which the 10-hour day prevails are West Virginia, Alabama, 
Colorado, Maryland, Wyoming, and Virginia. Kentucky and Tennessee are divided 
principally between 9 and 10 hours. 

There areso many influences affecting the production of coal in the different States 
that it has not been possible to draw any reliable conclusions in regard to the effect 
of the length of the day's work upon the intensity of labor, though some averages 
are presented in the following pages which may or may not indicate the tendency in 
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this particular. Principal among the influences is the rapidly increasing use of min- 
ing machinery among the bituminous mines and other mechanical equipment which 
has for its object the cheapening of production and increasing the output per man. 
The most striking facts presented have been the decreased production per man per 
day in the anthracite region, where mining machines are not employed, and the 
increased output per man per day in the bituminous districts, which is due in most 
part to undercutting machinery. 

In the following tables the figures are given for the more important States, the 
ones omitted having too small a production to be of any interest in this report. 


Number of hours to the working day in 1904, by States, 


-— — —— A 


More than 10 


Less than 8 : R 
| hours. 8 hours. 9 hours.. 10 hours. Roun 


State or Territory. 


= —— ere, eer 
“Mines. Men. | Mines, | Men. Mines., Men. | Mines.| Men. Mines. Men. 


| a s 


dcum 
pe = 

Alabama...... .... NN NE 17 76 50 | 5,163 BO | 8,409 ........ eee 
Arkansas .......... | 1 | 7 42 | 4,472 |........ sous ene tu E cL Era eas 
Californía.......... | abr E es ONCE pq? 2 | 22 4 ¡AA EES 
Colorado ........... teta 55 | 2,058 11 432 CAN DRS AMI 
Iliinois............- l as! 210| 647 | 53,500 UNE Cae A DOTT 
Indiana............ l 7 36 244 | 18,727 7 44 4 16 1 9 
Indian Territory " —— A sues 99 | 8,251 2 95 | 2 | 75 E EE 
A NN 4 25, — 961 |15,22i 1 10 ` 1 Wer al 
Kansas............. | 1 14 151 | 11,599 9 215 5 | 45- as usd 
Kentucky.......... | 5, 99 58 | 3,870 60 | 4,208 | 141 | 5,952 | deux Rx ertt 
Maryland looo a 2 72 6 974 33 ALS). iced cnc e RES 
Michigan .......... 7° 898 | DY: | «2,027 A yeseseen NEU ere poses 
Missouri ........... | 6 28 | 193 | 9,686 10 72 E E NEA 
Montana........... PRODR NEN 19 646 8| 1,653 ! 4 Dalia 
New Mexico ....... | 1 | 60 | 6 78 1 31 | 15 | 1/0680. 2 RT ds 
North Dakota ......]... esses 8! 65 nj n 0 2 1! n 
Olla 14 182 574 | 42,845 9 296 7 E ¡APA 
O eese | IN | 1 3 2 25 8^ AGB ooh E 
Pennsylvania...... 7 140 | 637 | 77,960 223 | 24, 972 187 30,286 ........ mS 
Tennesee.......... 2 | 153 8! 657 63 | 6,102 217- REST aenn. A 
Texas.............. 2 | 95 7| 1,624 2 91 12 Mi ci "€ 
eA A ud: es 15 | 1,356 2 5 1 O eeu 
Virginia ...........|]........ TORN | 2 256 6 | 372 24 ! 4,092 |................ 
WashinDgton...---.esastecuo [erar ess a24 | 4,182 4 TO ee UE RT 
West Virginia...... 3 151 53 E 1, js 137 | 11, 855 271.580; TOU [ete estes 
Wyoming ¿ici o coseson. 5 1 | 491 17 Sr 1 4 

Total......... p pes 74 | 1,593 3,014 imm | Gi ad | n 591 | 646 | 58,061 913 '101, 986 , 3 27 

| 


alnclude«s a number of mines in which "ie miners and other inside men worked 8 Hour, bit where 
the outside men worked 10 hours, no separation being made. 
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Number of hours to the verbia day in 1905, by States. 


| 8 hours. | 9 hours. | 10 hours. All others, a 
State or Territory. A AÑ _— = = me 
| Mines.| Men. | Mines. Men. |Mines| Men. | Mines.| Men. 

JADRE pois 24| 1,09 |  32| 3,50|  65| 11,279 25| — 8,67 
O s ocio spi e epic: 45) 4,146 | 1 A ONR 2 30 
COTS LU osce 2255534 add 61 3, 660 4 | 189 | 40 6,551 25 620 
AR A 583 | 56, 206 | 8 | 64 6 | 405 40 1, 288 
A rare 271 | 24, 484 | 2 | 24 | 3 | 15 | 26 800 
Indian Territory ..... ...... ARS cese AA | 8 | 108 3 60 
IOWA APA 026 gn 186 | 13,569 5 56 3 | 22 26 | 1, 466 
Baiil oy occ ees soie didus © 12| 1,04 6 | 129 5 54 23 | 427 
Ed usb SU TETTE TO T T TTE 50 3,445 52 1,050 H 5,995 | 35 | 1, 195 
Marve A | 2 70 | 2 60 39 5, 385 11 433 
Michigan .... vo zen ios | 23 SEE tenes weve err rere peters InIRÍ 5 369 
MISIOUI Luxe ens tr | 194 | 8, 096 6 | 70 | 1 | 25 27 771 
MOUMDE rodri 23| 61,707 ........|.-.------- 2 | 6 2 468 
NOW MOLI dorar 4' 83 5 92 12 1, 923 2 10 
North Dakota............... | 8 79 7 50 0 374 14 90 
ORIG: Looiss etae nae xa ee Een sel 524 | 42,262 7 | 027 4 27 56 685 
Qoi i PR nassir | 2 109 ] 14 | 2 198 lhiisiszas | ITA 
Pennsylvania ........ Kennan | (069 60, 297 226 | 26,000 |  179| 31,314 74 | 25,928 
TODO. e dink E dor REV | 8 | 1, 026 63 5, 813 | 33 4, 463 11 | 896 
"TON UPS Rd ti 11 | 1,442 3 b125 | 13 1,135 7 | 306 
Ub eese ipa edad P E B dS S PERSEA 2 6 2 | 3 
MITRIBÍA, 2osureremaxenan wa 2 522 7 591 25 3, 999 | 5 618 
WIDE. Lino Emo rw ERI 18 3, 644 1 28 $ 353 | 6 740 
West VIIUnlA. 56.2 aas n2 | 49 3,532 | 161 14, 387 | 251 25, 731 52 4, 739 
WYOMING ¿iio rr | 2 8 | 2 456 26 5, 492 4 | 21 

A A 2,952 | 252,073 | — 601 | 56,401 | 839| 104,85 | 483| 45,640 

a Including mines not reporting hours per day. bIncluding day men who work 10 hours. 


In the following table is presented a statement of the average production per man 
per day and per year compared with the average number of days worked by each 
man and the hours per day reported by the majority of mines in the important coal- 
producing States during the last 3 years. It is not claimed that this statement indi- 
cates accurately the effect the number of hours per day exerts upon the i: tensity 
of labor, because the conditions vary materially in the different States. In Utah, for 
instance, where 8 hours is the prevailing length of the labor day, the average tonnage 
per man is among the highest in all 3 years, and this State furnishes the best record 
of all in both respects in 1904 and 1905, while Wyoming, Colorado, and Maryland, 
which are 10-hour per day States, are close rivals of Utah. But if we take the aver- 
ages as obtained from this table, the results appear to be in favor of the longer work- 
ing day. Twenty-two States are included in the table. In 9 of these (excluding 
Pennsylvania anthracite and including only the bituminous production) the majority 
of the mines are worked either 9 or 10 hours and in 13the 8-hour day prevails. The 
average of the average tonnages per man in the States working the longer day in 
1905 was 730.6 tons for the year and 3.16 tons per day, while in the 8-hour States 
the corresponding figures were 580.8 tons and 2.81 tons. Moreover, it appears that 
the men who work 10 hours per day make more days in the year. In Colorado, for 
instance, in 1905 the average number of days worked was 255, in Maryland 252, in 
Virginia 247, and in Wyoming 236. The highest averages among the 8-hour States 
were 247 days made in Utah and 243 days in Montana. The average number of 
days made in the 9 States working 9 or 10 hours was 230, while in the 13 8-hour 
States it was 203. The returns from Washington show that the mines in that State 
worked 9 and 10 hours in 1903 and 8 hours in 1904 and 1905. The miners worked 
more days in 1903 than in either of the later years and the average total production 
per man was larger in 1903, while the average daily production per man was 2.35 
tons in 1903, 2.44 tons in 1904, and 2.65 tons in 1905. C gle 
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499 MINERAL RESOURCES. 
LABOR TROUBLES. 


There have been few years in the coal-mining history of the United States in 
which there was less time lost through labor disaffections than is recorded in the 
statistics for 1905. The most serious trouble experienced was in Illinois, and was 
the result of the enactment of what is known as the shot-firers’ law. This law, 
which was highly obnoxious to the operators, required the employment of addi- 
tional men for firing the shots placed by the miners, and incurred, therefore, an extra 
expense, which the operators in a number of cases refused to pay, claiming it was a 
violation of the agreement that the expenses of mining coal were not to be increased 
by any action of the miners, and that this legislation had been secured at the instance 
of the miners’ union. A number of strikes resulted, and as a serious disturbance of 
the peaceful conditions which had existed in Illinois for several years was threatened, 
the matter was submitted to the arbitrament of Judge George Gray, who had been 
chairman of the Anthracite Coal Strike Commission. Judge Gray decided that the 
expenses should be equally divided between the miners and the operators. Work 
was resumed when the arbitration was decided upon and the rest of the year was 
comparatively free from strike suspensions. The number of men on strike in Illi- 
nois during the year was 15,289, or 47 per cent of the total number of men in bitu- 
minous mines idle on account of strikes for the United States. These 15,289 men 
were idle an average of 21 days, the total number of working days lost by them 
amounting to 321,967, or 42 per cent of the entire time lost by strikes in all the bitu- 
minous mines of the country. Outside of Illinois the principal losses of time by 
reason of strikes were in Pennsylvania, where 5,686 men were idle an average of 33 
days; in Ohio, where 3,250 men lost an average of 15 days; in Kentucky, where 92: 
men lost an average of 68 days; in Montana, where at one mine 200 men were on 
strike for 180 days, and in Alabama, where the strike inaugurated in 1904 is still 
officially in effect. In Iowa and Kansas there were comparatively large numbers of 
men on strike, but the time lost in each of the States was insignificant. 

The aggregate number of men on strike in the bituminous coal mines of the United 
States in 1905 was 32,544. The average time lost by each was 23 days, and the total 
time lost amounted to 762,749 days, or 0.8 per cent of the total time made by the 
460,909 employees in the bituminous mines. In the anthracite fields of Pennsyl- 
vania the men on strike numbered 4,998 and the average time lost was 6.8 days. 

The statistics of labor troubles in the United States during 1904 and 1905, by States 
are shown in the following tables: 
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Statistics of labor strikes in the coal mines of the United States in 1904. | 
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- : Average 
State or Territory. “hewn Ton Mayi eer 

à per man. 
Alabama MEE C aia 9,518 762, 032 80 
ATERUISHA OC Cos CoD fot cine obse Rida E peace a uU D t p EE | 76 1, 424 19 
Colorado eset uct EPOR RUE a rte asa UIS RENE mabe | 8, 865 481, 482 125 
o A ot eee ae ath ee ed ate ee lene ao etd At 16, 983 156, 528 9 
TGR eos coe Shee whe a ae ER EAT PES C eda wie ba AN | 1,061 22, 963 18 
Indiali Territory occidere nnn A E E | 488 5,175 11 
IONA Lou LkrehsccgREXRE salah RO aser d $, 303 173, 781 21 
KEDAR c Ac rr AS 186 1,214 7 
RETOS  H-—cc "c" 3, 741 144, 245 39 
APY RNG cs vies Sid II ee ERqEN ae ih eves Che RE eels usquam ma dit m Vut 
MICA AOS DAA bM wine oe ek a Ga qua ees 564 2, 402 4 
MiO 2 uus dt ages 1, 844 26,312 14 
MODAN SAS 792 37, 140 47 
New MEXICO ir dau dati e NR ON WEN CANA 556 73, 090 131 

North DAKOTA A E EE ERU 175 6, 300 : 
Oblüss Le o LCD a esce Ed EL ide e Soin cq oL UN 11, 412 514,658 45 
PODES vani suos AS PEMER EA eens 9, 336 576, 353 62 
A II 2,391 170, 680 71 
TORA A A AA E 55 585 l1 
UA A P" RN c C T 
W ASTIN GUO. o eo ws soviet ie Aree x ee one didus ai 365 . 25, 020 69 
Nest Virg Ini ce ovocexdo O PA OR UN eL ERN a Y D E 3, 682 167, 343 45 
NW YO Vcl cuum iis podes A II AAA eee ee aate e au 
Total bitumiDo0ns... l.i osos cas 75,433 | 3,348,727 44 
Pennsylvania anthracite. .... 0... 62 c cece cece cece 2, 228 34, 103 15 
Grand total isi cocco Ux ai ie aceite e RE Seen | 77,661 | 3,382, 830 44 
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Statistics of labor strikes in the coal mines of the United States in 1905. 


d Average 

State or Territory. “enon ee repr 
: per man. 
PW deni S E -———re Nie ile canine 667 33, 262 50 
5 Ug LLL RP MP" T----————— M i 625 7, 806 12 
THTHORS eea vet ee ot bebo ood uu ea Orte a e | 15, 289 321, 967 21 
A edge a cose etit e ine ae Hak er all | 981 12, 528 13 
Indian Territory oderat o Abe da el 397 3, 509 9 
m M 1,774 10,353 | 6 
KBISBS. oce doceo hte us dex ena D riders s cue P X seas 1,482 14,656 10 
Kentücky sc O wet tonos de 923 62, 651 68 
Missouri... eo xen ind ua tng ne ULL od iua dd Murs 435 6, 788 16 
Montana 2 a E A T 200 36, 000 180 
A Ead MC pe POM NM DE 3, 250 49, 495 15 
Pents ICAA ds ri o A AR 5, 686 186, 250 33 
do P" 150 4,770 82 
TUXGS IM E Y-————————— ———— P 25 37 15 
Uli sso o eed dde cetus pM do po Meu qu. dimit OUI iot Eg 6 6 1 
West VIN A A ene ea vee sees wen ex ae ae 462 12,111 26 
Wyoming...........- sees "trm 192 192 1 

Total DILUMNNOUS ci ad 32, 544 | 762, 749 23.4 
Pennsylvania anthracite... 2.0.2.0... eee ence cee noo 4, 908 | 33, 986 7 
Grand totali csse rx oe bee eCUn ES RE NN E E REO KE ES 37,542 © 796, 735 21 


A summary of the statistics of strikes in the coal mines of the United States since 
1899 is given in the following table. It will be observed that in only one year (1901) 
were the number of men on strike and the total lost time less than they were in 1905, 
and even in this case the percentage of the time lost to the total time worked was in 
favor of 1905. l 


Summary of labor strikes in the coal mines of the United States, 1899-1905. 


| Aver 
age 
Number of; Total work- | number of 


Year. EO ing dayslost.| days lost 

per man. 
its Tcp T tea e SE 45, 981 2, 124, 154 46 
J900 reon en A uiu Lim DIARI LE 131, 973 4, 878, 102 37 
A os Bake ees Dee A bun pag S eire qi a E 20, 593 733, 802 35 
FOO? ach ote rie tl eee rela Se ee aa be Gea a ee 200, 452 16, 672, 217 83 
T903 c mc TC o "Pec PPP 47,481 1, 341, 031 28 
jl A A E E AE E E EEE E 77,661 3, 382, 830 44 
A II Ee Ro kRAdd LE usd ES QE DE uS 97,542 796, 735 21 


a Bituminous mines only. 


COAL MINED BY MACHINES. 


One of the most notable features presented by the statistics of bituminous-coal 
production in the United States during the year 1905, aside from the unprecedented 
increase in output, is the growth shown in the use of mining machines and in the 
amount of tonnage won with them. In the report for 1904 comment was made on 
the fact that the returns for that year showed a decided gain in the number of 
mining machines in use, while the increase in the production of machiñe-mined 
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coal was comparatively unimportant. No such condition is exhibited in the statis- 
tics for 1905. In fact, the percentage of increase in the number of machines and in 
the production of machine-mined coal in 1905 over 1904 was greater than the per- 
centage of increase in the total production. It is also shown that whereas the 
average output for each machine in use decreased from 11,712 short tons in 1903 to 
10,258 tons in 1904, it increased again to 11,258 tons in 1905. This bears out the 
statement made in the report for 1904, that a large number of machines were 
installed in the latter part of that year, too late, in fact, to add materially to the 
production of machine-mined coal. 

The total quantity of coal produced by the use of machines in 1905 was 103,396,452 
short tons, compared with 78,606,997 short tons in 1904 and 77,974,894 tons in 1903. 
The increase in 1905 over 1904 was 24,789,455 short tons, or 31.5 per cent, while 
that of 1904 over 1903 was only 623,103 tons, or 0.81 per cent. The number of 
machines in use increased from 6,658 in 1903 to 7,663 in 1904 and to 9,184 in 1905. 
The increase in 1904 was 1,005, or 15.1 per cent, and the increase in 1905 was 1,513, 
or 19.7 per cent. 

The percentage of the machine-mined tonnage to the total production in the States 
in which machines are used has increased steadily each year. In 1899 this percent- 
age was 23; in 1900 it was 25.15; in 1901, 25.68; in 1902, 27.09; in 1903, 28.18; in 
1904, 28.78, and in 1905, 33.69. 

Of the 9,184 machines in use in 1905, 5,525, or 60.1 per cent, were of the pick or 
puncher type; 3,557, or 38.7 per cent, were chain-breast machines, and 102, or 1.2 
per cent, were long wall. 

In the number of machines in use and in the amount of machine-mined tonnage, 
as in the total production of coal, Pennsylvania stands far in the lead, with 46.3 per 
cent of the number of machines and 47.7 per cent of the machine-won product in 
1905. The amount of coal mined by machines in Pennsylvania increased from 
39,174,613 short tons in 1904 to 49,335,660 short tons in 1905. West Virginia ranks 
second in the number of machines in use, with 1,105, closely followed by Ohio, with 
1,041. The position of these 2 States is reversed in the amount of coal mined by 
machines, Ohio’s production by machines in 1905 being 16,888,417 short tons, while 
West Virginia's was 12,504,301 tons. Ohio stands first in the percentage of machine- 
mined coal to the total product. Illinois, the second State in coal- producing impor- 
tance, ranks fourth in the production by the use of machines. Kentucky, the eighth 
in rank among the coal-producing States, takes fifth place in the number of machines 
used and machine tonnage and second in the percentage of the machine-mined coal 
to the State total. Indiana is a close rival to Kentucky in the use of mining 
machines. The 6 States mentioned contribute over 90 per cent of the total machine- 
mined coal. 

The statistics in regard to the coal mined by machines during the last 5 years are 
shown in the following table, together with the number of machines used in each 
State, the number of tons mined by machines, the total production of the States in 
which machines were used, and the percentage of the machine-mined product to the 
total of those States. 
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In the following table are shown the number and kinds of machines in use in each 


State in 1904 and 1905: 
Number and kinda of machines in use in 1904 and 1905. 


l 1904. 1905. 

S E E Pick. Chain-| Long- | Total, | pick, | Chain-| Long- | Total, 
INT sese eene no — 22|....... 141 171 ra crei rd | 213 
Or. n MN 6:. 56 2| 15|) U!) 42 5 12 
GOOIBIB hss. etd tede eno p bo rdi Ok A A hie LE AA iud 6 
A cie vasa sents Naar 5410 102 |........ 643 | 758) 123 1 882 
TOMA cede eee ora pibas 139 | 263 1 403; 142 362 2 506 
Indian Territory.................... 8 j| LUN Me 18 25 | NR 29 
I RERO MRNA 11 10 18 39 | 9 9 14 32 
CE ANN 3 | M TS 2 5 TU d eed aes 10 
¡A 336 112 5 453 381 144 2 527 
Maryland. condi ^. M A PE 88 44 hed eal eie 42 
A MES Y ee 85 — 90| — 16[........ | — 106 
Missouri A raa e eaae | 1 30 3L ee 2 28 30 
MONTADA carnosa f eee hie EE 56 te rer 57 55 3B squad ' 38 
New Mexico... oer ds idad 2 JU A 12. i. O eus VE dub | —— 
North Dakota....................... 1 ‘oil Bere ene 9 | tiras sarao | 9 
A eU eae Hf Lo | T escis 865 | 128. 878 35 1,04 
Pennsylvania............. poeti mE 2,455 | 1,175 15 | 3,645 | 3,020 1,222 2 4,254 
Tennessee ui a 71 Molinos 85 717 12 lanas | 89 
Texas co ada D ee eee 3 9 Dad 3: 8 
A A RR (A NN 2 RENS IU A AA — 
Virginia oo oa il es oso heed Sat”, 1G MA 18 10!  25|........ | 35 
West Virginia............ eese 410: — 491 |........ 901| 473| 628 4| 1,105 
Wyoming 2o carus eich ess 46 ` Ls eel. 72 49 26 6 81 

Motalicis i: wtcsdestieasiedesds 4,491 3,094 | 78 | 7,663 | 5,525! 3,557 | 102 | 9,184 


The statistics relating to the use of mining machines were first collected by the 
Survey for the year 1896. The inquiries at this time asked also for reports on the 
number of machines in use and the amount of coal won by them in 1891, five years 
previous. From the returns to the Survey since 1896, the results of which in detail 
have been published in the preceding volumes of Mineral Resources, the following 
table has been prepared showing the development in the mechanical mining of 
bituminous coal since 1891: 


Production of coal by machines in the United States since 1891. 


. | Average 
Year. aching. a Total ton. | pocos ion 

in use. machines. | machine. 

Short tons. Short tons. 
BOM eats ÓN 545 6, 211, 782 11, 398 
Do ETE 1,446 | 16,424,932 11, 373 
Or MEC TNS ETE E MC DESEE 1,956 , 22,649,220 | 11,579 
| RO A a 2,622 | 32,413,144 . 12, 362 
A NN 3,125 , 43,963,933 ' 14, 068 
A uu ee NT LEM EDS eM MA AA ar 8,907 | 52,784,523 13, 510 
DOO ME EPOR, 4,341 | 57,843,335 ` 18, 325 
DOO ETENIM OPORTERE 5,418 | 69,611, 582 | 12, 848 
[s HMM A A Id OR AC. 6, 658 | 77,974,894 | 11,712 
DD IMP NO 7,663 | 78,606,997 10, 258 
PET T net OAS a eee E 9,184 | 103, 396, 452 | 11, 258 
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While there are a few exceptions to the rule, it generally appears that when there 
has been an increase in the use of mining machines, there has been also an increase both 
for the year and for the day in the average production per employee. The following 
tahle has been prepared for the purpose of making some comparisons in this partic- 
ular. Taking some of the more important States, for example: In Illinois the per- 
centage of the machine-mined product to the total increased from 33.66 in 1904 to 
36.37 in 1905, and the average production per man per day advanced from 3.13 tons 
to 3.29 tons; Kentucky's machine percentage increased froin 47.52 to 51.44 and the 
daily production per man from 2.70 to 2.87 tons.  Ohio's increases were from 57.31 
to 66.39 and from 3.20 to 3.36, and West Virginia's from 29.22 to 33.09 and from 3.49 
to 3.74. Striking exceptions, however, are shown in Alabama and Pennsylvania. 
In the former the percentage of machine coal to the total increased from 6.58 to 
13.36 and the production per man declined. from 2.93 tons to 2.69 tons, while in tlie 
latter the machine percentage increased from 35.91 to 41.66 and the tennage per man 
decreased from 3.7 to 3.57. 


Average production per man compared with production by machines iu 1904 and 1905, by 


[Short tons.] 


Average tonnage. Production by machines, 


Percent of ma- 


Total tonnage by chine coal to 


State or Territory. Per year. Per day. 


machines, total. 
3 - —— eee CRI M Er M pees 
1904. | 1905. | 1904. | 1905. 194. 1905, 1904. | 1905. 
Alabama...... EEEE 632.3 | 605.6 | 2.93 | 2. 69 741,170 | 1,584,942 6.58 | 13.86 
Arkansas ............... 438.7 | 461.5 2200 ' 2.00 Ino sec aA Rs P mp a tea A 
Colorado................ 819.7 | 800.9| 8.14 8.14 945, 965 | 1,247,687 | 14.21 | 14.14 
Illinois.................. 667.0 | 662.1] 3.13, 3.29; 7,110,902 8,697,547 | 19.50 | 22.63 
Indiana................. 553.5 | 469.7] 3.13! 3.11 3, 613, 532 4,207,246 | 33.66 | 35.37 
Indian Territory........ 359.9 | 379.2 | 1.80 | 2.02 42,594 40,203 , 1.40 1.37 
o ERROREM 417.2 | 419.9| 1.96, 2.15 175, 742 186,224 | 2.70 2.74 
Kansas............ esee 519.2 | 535. 7| 2.44. 2.54 10, 600 19, 101 17 . 30 
Kentucky............... 532.2| 5742] 2.70 2.87 3. 595, 513 4,409,054 | 47.52 | 51.44 
Maryland............... 848.8 | 858.9) 376  3.4l 484, 373 468,822 | 10.06 | 9.18 
Michigan ............... 378. 4 | 398.6 | 207| 2.14 310, 007 432,266 | 28.09 | 29.34 
Missouri .............. e| 411.2) 444.5] 2.00] 2.29 376, 505 375,194 | 9.03 9. 42 
Montana................ 642.5 | 753.7 2.03 3.10 | 482, 924 | 752,065 | 35.54 | 45.79 
New Mexico ............ | 78.5 | 782.7 | 83.45 ( WM | 100,000 |....... sese 6.89 |........ 
North Dakota........... | 490.8 507.3 | 2.56 2.71 | 125, 097 97,789 | 47.01 | 30.80 
A e sacsubu mo 559.2 | 588.0, 3.20 3.36 | 13,935,647 | 16,555,417 | 57.31 | 66.10 
Pennsylvania: i | | 
Anthracite.......... 469.4 | 469.5 | 2.35 A AS AO RE 
Bituminous......... | 724.9| 824.4 | 3,70: 3.97 | 35,174,613 ' — 49,325, 660 35.91 | 41.66 
Tennessee .............. 459.1, 484.9; 2.12 2.20 440, 618 479,471 | 9.21 8. 04 
Tesi 409.4 | 399.2 | 1.86, 1.68. 33, 154 22,400 | 2.77 1.86 
Utah .......ccccceeeeeees 1,085.6 | 979.0| 3.70 b. TNT SNNT 2.98 |... 
Virginia ................ 660.4 | 746.1 | 2.77 | 3,10 | 245,536 399,029 | 6.85 9. 33 
Washington ............ ' 093.8 | 60.2 | AM | 265 |. Lue edle 
West Virginia........... 686.1; 78.0 | 3.48 | 3.74 9,526,749 ' 12,601,301 | 29.22 | 33.09 
Wyoming ............... 914.9 | 937.3 | 3.49 | 3.97 1,053,702, 1,936,750 | 20.35 | 22.08 


COAL-MINING ACCIDENTS. 


Any statement regarding thecoal-miningaccidents which attempts tocover theentire 
United States must necessarily be somewhat incomplete. Statistics of this character 
are not collected by the Geological Survey, and the information relating thereto 
contained in this report has been obtained through the courtesy oi State or Territory 


500 MINERAL RESOURCES. 


mine inspectors, or other officials by whom data concerning accidents and their 
causes and effects are compiled. In a number of States where coal is produced 
there are no officials charged with these duties, and in oneor two instances no replies 
have been received to the inquiries from this Office. 

In the following table is presented a statement showing the number of fatal and 
nonfatal accidents occurring in the coal mines of the United States in 1905, so far as 
it has been possible to obtain statistics of this kind. This table also shows the 
number of wives made widows and children left fatherless, when such statistics are 
collected; the death rate per thousand employees, and the number of tons of coal 
mined for each life lost. The statement covers 16 of the 31 States and Territories 
in which coal was produced. "These 16 States and Territories included, however, 
nearly all of the moreimportant coal producers, their aggregate tonnage representing 
91.6 per cent of the total output of the United States last year. 

In some cases the statistics of accidents are for fiscal years. When this is the case 
and the other statistics for the same fiscal year are available, the death rate per 
thousand and the production for each life lost have been figured from the fiscal year 
and not from the tonnage and labor statistics reported to the Geological Survey for 
the calendar year. The accident statistics for Arkansas are for the fiscal year ending 
June 30, 1906, while the tonnage and other figures are for the calendar year 1905. All 
of these statistics for Illinois, Iowa, New Mexico, and West Virginia are for the 
fiscal year ending June 30, 1905. The accident statistica for Wyoming are for the 
fiscal year ending September 30, 1905, and those for Maryland are for the fiscal year 
ending May 31, 1906, while for both of these States the Geological Survey statistics 
of production, ete., in 1905 are used. 

For the information contained in this table and for more specific notes on some of 
the more serious accidents acknowledgments are due to the following officials: 
Mr. J. M. Gray, chief mine inspector, Alabamf; Mr. Martin Rafter, State inspector 
of mines, Arkansas; Mr. John D. Jones, State inspector of coal mines, Colorado; 
Mr. David Ross, secretary of the bureau of labor statistics, Illinois; Mr. James 
Epperson, State inspector of mines, Indiana; Mr. William Cameron, United States 
mine inspector, Indian Territory; Mr. L. E. Stamm, secretary, office of inspector of 
mines, Iowa; Mr. C. J. Norwood, chief inspector of mines, Kentuckv; Mr. Thomas 
Murphy, State mine inspector, Maryland; Mr. M. J. McLeod, commissioner of 
labor, Michigan; Mr. J. E. Sheridan, United States mine inspector, New Mexico; 
Mr. W. H. Werker, chief clerk, department of mines, Ohio; Mr. James E. Roderick, 
chief of the department of mines, Pennsylvania; Mr. Gomer Thomas, State coal 
mine inspector, Utah; Mr. D. C. Botting, State inspector of coal mines, Washington; 
Mr. James W. Paul, chief mine inspector, West Virginia; and Messrs. A. E. Brad- 
bury and Noah Young, State mine inspectors, Wyoming. 

In the 17 States and Territories included in the following table the total number 
of men killed was 2,133 and the total number injured was 4,402. The death rate per 
thousand was 3.60, and the number of tons mined for each life lost was 175,809. 
The State which leads in this unfortunate particular is Alabama, which shows a 
death rate of 9.44 per thousand and a record of only 64,141 tons mined for each life 
lost. The cause of this showing is discussed more fully later on. Colorado ranks 
gecond in the death rate per thousand with 5.35, Indian Territory third with 5.19, 
Utah fourth with 5.14, and West Virginia fifth with 4.24. Indian Territory came 
next to Alabama in the small amount of coal mined to each life B while third 
place was occupied by Pennsylvania anthracite. 

The best record for the year so far as the death rate is concerned ¥ was made by 
Iowa, where the loss of life per thousand was 1.36. Indiana came second with 1.86, 
Arkansas third with 1.91, Kentucky fourth with 2, and Wyoming fifth with 2.01. 
The largest number of tons mined for each life lost was in Wyoming, which pro- 
duced 466,835 tons for each fatality. Maryland came second, followed in turn by 
New Mexico, Iowa, and Indiana. 
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Fatal and nonfatal accidents in coal mines of the United States in 1905. 


T S a Number of ~ , ! Number of 
, Number Number Death rate Number of | children 


State. | of men of men | per 1,000 ee wives made jeft fath 
killed. | injured. |employees.! ji. jos | Widows e Au, er- 
Alabama. zs ai dns = ae ar nre 185 a 9. 44 64, 141 l a 
AIM ETT R T EAS - 31 1. 91 241, 834 ] 14 
ar S EPOR ET E Ra 59 120 5.35 149, 600 l a) 
i. | cox ss ees Pado 199 535 3.47 191, 156 102 23] 
oo) AR: T 17 204 |. 86 253, 090 27 60 
Indian Territory . — - 10 59 ». 19 73,111 27 63 
ME PA Y 24 100 1.36 283, 584 
(450 RSE A O 
BontusK W...eravousas Tm Se ) 272,017 l4 
Maryland $ B TIT 13 9 2.19 i2, 964 10 W 
Michigan .............. S i 2.16 184, 15] a 
23 5» 1,« PET P 
Montanaa... 
New Mexico A , ) ! 2.35 306, 860 
QUO RAMA T 131 43 3. 03 M. 189 t a 
Pennsylvania: 
Anthracite . 644 1, 289 |. 89 190 349 876 
a i56 cc 4a reas 179 1, 076 33 247,210 255 543 
Tennessee E A ST 29 I > 88 05, 634 13 20 
A Ae AA A cots 14 n) ) 13 
W hin on | M) () ) 17 
W Virginia 194 [ 1. 24 | la] ` 169 
Wyoming 12 5 164 2 
Total.. . uid ae 2.133 1. 402 8 60 175, 809 907 2 087 
a Not reported. 


For purposes of comparison with the fatalities in the coal-mining accidents of 1904 
the following table, taken from a compilation made by Mr. Fred. L. Hoffman and 
published in the Engineering and Mining Journal of December 2, 1905, is given: 


Persons 
killed, Rate 


id ry! employed. 
Alabama -oscoro D EE 84 4.71 
Colorado labra t eee PELA NE RU coc Or SQUE E etre duis panas 89 8. 26 
Illinols............sssuus. Mont Ae eFC PET O roe ee 157 | 2.87 
Indiai ¿a da Á—— a a 84 2. 70 
Indian Territory ose oo wine A E a tee ets hee Se 30 3.63 
TWA A A AS A eee A A 31 1.90 
KAN cr a 32 3. 09 
Kentucky. A rmx -——-—— os eit elas ee Oe eee ee ee 19 1.37 
Marviand o 2coo tieace ere ele ceed pa (^) (>) 
MIRNOUFI ooo ee II sie ld 11 1. 47 
New Mexico .............eeeeeee ee en e rsen dev nn 15 7.61 
DD EE A MONI 118 2.57 
Pennsylvania (anthracite) ............................lleeeeeeellee nnne | 595 3. 69 
Pennsylvania. (bituminous) .....:... 2.42 e eq rhe ra Ra RR RRRERRR SERE 536 8. 45 
TOUN CSCC M IDEE 28 2.81 
Utah evec220992»"929995999»92992992* DTP 9 4. 06 
WashingtOD. e A ps sr dud aut d s data 3l 6. 69 
Li- melon) Ce E 140 8. 08 
TOÀ lue duo nad ecu PN ed ue Tuba vu D piE E DU DM Pos 1,959 3. 46 


a For Kansas the returns for 1904 are estimated for the last half of the year, 
b Returns not available for 1904. 


+ 
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Among the more serious accidents which occurred in 1905, or in the fiscal vears 
included in the preceding table, may be mentioned the following, taking the States 
in alphabetical order: 

Alabama.—The large death rate in Alabama was due to an explosion which 
occurred in the Virginia mine of the Southern Steel Company on February 20, 1905. 
As a result of this explosion 112 men were killed. A commission appointed to 
investigate the disaster reported that it was a dust explosion caused by a ‘‘ windy" 
or “blown-out”” shot. 

Illinois.—'The most serious accident that occurred in Illinois during last year was 
an explosion of gas on April 3, at the Zeigler mine in Franklin County, by which % 
men lost their lives. On December 9, 1904, 4 men were killed by a blown-out shot. 
Mr. David Ross, secretary of the bureau of labor statistics, states that most of the 
fatalities in Illinois are due to premature blasta or windy shots. There have been 
few explosions of gas, the accident at Zeigler being the only one in 5 years which 
resulted in the death of more than 5 persons. 

Indiana.—On March 10, 1905, an explosion caused by a misplaced shot in the 
Oswald mine of the Princeton Coal and Mining Company, at Gibson, resulted in the 
death of 10 men, 5 of whom were killed instantly. All of the other fatal accidents 
were single, and most of them were due to falls of slate. 

Indian Territory.—An explosion from unknown cause which occurred at the mine 
of the Missouri, Kansas and Texas Coal Company on April 30 was responsible for 
the death of 13 persons. There were 5 other instances, in each of which 2 men were 
killed. One of these was an explosion of gas, 1 a powder explosion, 1 was a prema- 
ture blast, and 2 were windy shots. 

Pennsylvania.—In the anthracite region of Pennsylvania there were 4 accidents 
which resulted in the death of more than 1 person. They were as follows: 

On February 18, in the twelfth inspection district, at the Lytle colliery of the Sus- 
quehanna Coal Company, in Schuylkill County, 5 persons were killed by a fall of 
rock. 

On March 9, in the sixth inspection district, at the Clearspring colliery of the 
Clearspring Coal Company, in Luzerne County, 7 persons were killed by the falling 
of the cage. 

On April 26, in the seventh district, 10 persons were killed by the falling of the 
cage at the Conyngham shaft of the Delaware and Hudson Company, in Luzerne 
County. In this case the rope broke and the safety catches failed to work. 

On December 13, in the fourteenth inspection district, at the Luke Fidler colliery 
of the Mineral Railroad and Mining Company, in Northumberland County, an 
explosion of tire damp resulted in the death of 3 persons. n 

In the bituminous districts there were 9 accidents in which more than 1 person 
was killed. These were as follows: 

On March 17, at the Sykes shaft of the Jefferson and Clearfield Coal and Iron 

'ompanv, in Jefferson County, 2 persons were killed by an explosion of dynamite. 

On April 27, at the Eleanora shaft of the Rochester and Pittsburg Coal and Iron 
Company, also in Jefferson County, 12 persons were killed by an explosion of gas 
and dust. 

On July 6, at the Fuller mine of the Taylor Coke Company, in Fayette County, 6 
persons were killed by an explosion of gas, and on November 13, in the same mine, 
another explosion occurred that resulted in the death of 3 persons. 

On October 10, at the Hazel Kirk mine of the Schoenberger Gas Coal Company, in 
Washington County, 2 miners were suffocated by after damp, and on October 29, in 
the same mine, 5 persons were killed by an explosion of fire damp. 

On October 13, at the Clyde mine of the Clyde Coal Company, in Washington 
County, 6 persons were suffocated by after damp. 
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On November 15, in the Braznell mine of the Braznell Gas Coal Company, in 
Washington County, an explosion of fire damp killed 7 miners. 

On December 28, at the Kantner mine of the Shade Smokeless Coal Company, in 
Somerset County, an explosion of dynamite resulted in the death of 3 persons. 

It will be seen from the foregoing that out of these 13 accidents which were attended 
with fatal results to more than 1 person in each case, 6 were due to explosions of gas, 
or of gas and dust mixed, 2 were due to the falling of cages, 2 to suffocation by after 
damp, 1 to a fall of rock, and 2 to explosions of dynamite. 

In 8 out of these 13 accidents the fault was placed either upon the victims them- 
gelves or upon fellow-employees. Two were classed as unavoidable, and in 2 cases 
the responsibility was not fixed. In the accident at the Conyngham shaft the rope 
broke and the safety catches failed to work. 

West Virginia.—There were 3 accidents which resulted in the death of more than 
2 pereons each inside the mines in West Virginia during the fiscal year ending June 
30, 1905. The first of these occurred on February 26, and was an explosion of pow- 
der, dust, and dynamite at the Grapevine shaft of the United States Coal and Coke 
Company, in McDowell County. Seven deaths resulted from this explosion. 

On March 18 and 19 two explosions of dust at the Rush Run and Red Ash mines of 
the New River Smokeless Coal Company, in Fayette County, resulted in the death 
of 24 men. 

On April 20, at the Cabin Creek mine of the Cabin Creek Mining Company, in 
Kanawha County, an explosion of powder killed 6 men. 

There were 3 accidents, in each of which 2 men were killed, all of these being 
due to falls of roof. One was at the Tug River mine of the Pocahontas Coal Mining 
Company, in McDowell County; 1 at the Keystone mine of the Keystone Coal and 
Coke Company, in McDowell County, and 1 at the War Eagle mine of the War 
Eagle Coal Company, in Mingo County. 

On March 7, 1905, some runaway cars on the incline of No. 101 mine of the Kana- 
wha and Hocking Coal and Coke Company killed 4 men. "This accident was outside 
the mine. In addition to the 4 men killed by these runaway cars 4 other men were 
seriously injured. 


PRICES. 


The following tables show the fluctuations in the average prices prevailing in each 

State since 1901, and also the average prices for the total production of anthracite 
. and bituminous coal in the United States since 1880. These averages are obtained by 
dividing the total product, including colliery consumption, into the total value. From 
these tables it appears that the highest average price for anthracite coal since 1880 
was that recorded in 1903. The average prices for both anthracite and bituminous 
coal in 1903 were the highest in any year since 1881, inclusive. With only a few 
exceptions prices have declined generally throughout the United States during the 
last two years. 
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Average prices for coal at the mines since 1900. 
[Per short ton.] 


State or Territory. . 1901. | 1902. 1903. | 1904. 1905. 
ATADO MA ise RIla a cars Sua QE $1.10 $1.20 | $1. 22 $1.2 $1.21 
AYKANSAS ssc i ere es AE ERE UP rove iie isee M E See 1. 14 1.31 | 1.51 1.54 1. 49 
California A a CU VE a2.65 a3.14¡; «2.86 a 4. 74 a 4. 97 
COTO rad O usas aene rvosdu E id 1.13 1.13 1. 28 1.31 1.22 
O O 1.20 , a 51.26 | b1,22 b 1.29 
A e QUK su A | e2.50. 3.10 c3.95 c 3.03 
IU IDOIS- eo res CN CREE, 1. 03 | 1. 08 1.17 | 1.10 1. 06 
INGA TTL 1.01 1.10 1.23 ' 1.11 1.05 
Indian Territory ................ eese eere 1. 62 ' 1.51 1.82 ` 1.82 1.7 
Iowa ..........- E ERR 1.39) 147 165] 16 1.56 
jq 5o MT cM 1.22 1. 30 1.52 | 1.52 1.46 
Kentucky ndo icdas .95 . 99 1.06 , 1. 04 .99 
Marvad A A RE REI .99 1. 06 ]. 48 1.19 1.14 
Min uico da tonos 1.41 1.71 1.97 | 1.81 1.71 
MISSOUFLi e yecrisbetueper O PE UV TUUS 1.24 1.38 | 1.61 1. 63 1. 58 
MONTADA: Louise ya Een COS Ris RP EE AD RRS 1. 44 1.65 | 1.64 1.61 1.72 

New Mexie0. ceci REN ER ATE HC COSTI 1. 42 1. 43 1.37 | 1.31 1. 

North Carolini cos055 vi cace iene dias 125: (d ' (d) | (4d) (d) 
North Dakota a Eco dare sa CU s 1.29 ! 1.41. 1.50 1. 43 1.34 
OW eG cuui A O ul ER ees 1.00 | 1.14 1.29 , 1.09 1.04 
Ofegoll..si ccs UE A RAM 2.52 2.44 : 2.48 : 2.18 2.58 
Pennsylvania bituminous...................... 000. . 99 1. 08 1.18 . 96 . 96 
Tennessee .....0.c0--cececeecececceccececececececees 1.23 1.25 1.18 1.14 
TEXAS A A | 1.72 1. 64 1.62 | 1. 66 1.64 
A A t e iso det atq Ex. | 1.26 | 1.14 > 1.20 1.30 1.35 
VITRO a | . N6 | .80 | . 96 | . 86 .88 
Washington AAA cated ska es Ese rev EM EE 1. 66 1.72 1. 69 1.63 1.79 
West Virginia ..............sususes- PEE | 87 1.01 1.17 : .88 . 86 
WYOMING 2 ioectotee vero E pot veda sep Kass 1.35 1.18 1.24 1.30 1.31 
Total bituminous ..................... eee eee 1.04 LI 1.24 1.10 1.06 
Pennsylvania anthracite........oooooooommomomoo.... 1.67 1.84 | 2. 04 1. 90 1. 83 
! i- a 
General avemge.......... elec eere | 1.19 | 1.22 1.41 | 1.26 1.21 
a Includes Alaska. b Includes North Carolina. c Includes Nebraska. d Included in Georgia. 

Average price per short ton of coal in the United States for 26 years. 

Year. Antbracite. | Bituminous. : Year. Anthracite. | Bituminous. 
O at ss | $1. 47 A 1 oeoesaett er vus $1.59 $0. 96 
o cuo sin Der nOD ES 2.01 1:12:51] A rers 1.91 .91 
A ee b ia 2.01 1:123: * 1895 geese stus EE Deren 1.41 .86 
(o MP MET 2.01 1.07 1896 cerise cceec: 1.50 . 88 
jS RS | 1. 79 204 TBST ciel e es ck D tus | 1.51 .&8 
A LUE enis 2.00 CONI DON * 1.41 .80 
IBRO O De XE es 1.95 1. TEJO ee odes chis dns 1. 46 87 
ds 2. 01 1.11 119005 odo ce net 1. 49 1.04 
E REED 1.91 1.00 | 1901 .................. 1.67 1. 05 
o A 1.44 A 1. 84 1.12 
1800: osos ito 1.43 .99 11908 ............ sss | 2. 04 1.24 
E AA 1. 46 :99 2-212901 i soos e Ei cR | 1.90 1.10 


COAL. 505 


CONSOLIDATIONS IN 1905. 


The scenes of the principal consolidations of corporations engaged in the coal- 
mining industry in 1905 were in Illinois and Indiana, although a number of impor- 
tant mergings were reported also from Ohio and West Virginia. 

The consolidations effected in the different States were as follows: 

Illinois. —The O'Gara Coal Company, of Chicago, Ill., was organized in 1905 for 
the purpose of taking over nearly all of the mines in Saline County. The companies 
that were merged into the O'Gara Coal Company were the Carriers Mills Coal Com- 
pany, the Eldorado Coal Company, the Clifton Coal Company, the Diamond Coal 
Company, the Egyptian Coal and Coke Company, the Gas Coal Company, the Har- 
risburg Mining and Coal Company, the Ledford Coal Company, the Morris Coal 
Company, the New Coal Company, and the Davenport Coal Company, nearly all of 
these properties being in the vicinity of Harrisburg, Ill. The O'Gara Coal Company 
took over also the Jefferson Coal Mining Company, in Sangamon County. 

The Southern Coal and Mining Company, of St. Louis, Mo., was formed by the 
consolidation of the Germantown Coal and Mining Company, the Muren Coal and 
Ice Company, the Oak Hill Coal Company, the Dutch Hollow Coal Company, the 
Glendale Coal and Mining Company, the Tower Grove Coal Company, the Dutch 
Hill Coal Company, and the Walnut Hill Coal Company, most of the mines thus 
taken over being located in St. Clair County, Illinois. 

The Peabody Coal Company, of Chicago, took over the Nokomis Coal Company, 
of Macon County, and the Southern Illinois Coal Mining and Washing Company, of 
Williamson County. 

Indiana.—There were 5 important consolidations of coal-mining interests in Indi- 
ana during 1905, the principal one of which probably being the formation of the 
Vandalia Coal Company, with headquarters in Indianapolis. This company took 
over the following properties: 

The Cloverland Coal and Mining Company, in Clay County; the Asherville Mining 
Company, in Clay County; the Island Valley Coal and Mining Company, in Clay 
and Greene counties; the Enterprise Coal Company, in Knox County; the Indiana 
Bituminous Coal Company, in Clay County; the Island Coal Company, in Greene 
and Sullivan counties; the Johnson Coal Mining Company, in Greene County; the 
South Linton Coal Company, in Greene County; the Minshall Vein Coal and Mining 
Company, in Parke County; the Raccoon Valley Mining Company, in Parke 
County; Zeller, McClelland & Co., in Clay and Parke counties; the Indiana and 
Chicago Coal Company, in Sullivan County, and the Greenfield Coal and Mining 
Company, the Home Coal Company, the Lost Creek Coal Company, the Seelyville 
Coal Mining Company, the Sugar Creek Coal Company, and the Loughner Coal 
Mining Company, in Vigo County. 

The Dering Coal Company, an Illinois concern which had been operating in Frank- 
lin, Montgomery, and Vermilion counties, in that State, purchased in 1905 the 
following properties in Indiana: 

The J. Wooley Coal Company, Bruiletts Creek Coal Company, the Wilfred Coal 
Company, the Indiana Fuel Company, the W. S. Bogle Coal and Mining Companv, 
and the Willow Grove Coal Company, the mines of these different concerns being 
located in Sullivan, Vermilion, and Vigo counties. 

The Consolidated Indiana Coal Company, with headquarters in the Old Colony 
Building, Chicago, merged the properties of the North Jackson Hill Coal Mining 
Company, the Sullivan County Coal Company, the Union Coal Company, the 
Harder & Hafer Coal Mining Company, the Hymera Coal Mining Company, and 
the Keller Coal Company, all of the mines but one thus changing ownership being 
located in Sullivan County. This one exception is in Vermilion County. 
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The Indiana Southern Coal Company, also in the Old Colony Building, Chicago, 
took over the Indiana Hocking Coal Company, the Citizens Coal Company, the Cum- 
mings Coal Company, the Rainbow Coal Mining Company, the New Pittsburg Coal 
and Coke Company, and the Green Hill Coal and Mining Company, in Sullivan 
County, and the Forest Coal Company, in Vigo County. 

The Southern Indiana Coal Company, of the Old Colony Building, Chicago, took 
over the IIoosier Coal Company, the Midland Coal Company, the Tower Hill Coal 
Company, the Lattas Creek Coal Company, all in Greene County, and the Linton 
Semi-Block Coal Company, in Sullivan County. 

The United Fourth Vein Coal Company, of Linton, Ind., has taken over the prop- 
erties of the Island Valley Coal and Mining Company, in Clay and Greene counties, 
and those of the Antioch Coal Company, L. T. Dickerson, the Black Creek Semi- 
Block Coal Company, and the North Linton Coal Company, all in Greene County. 

Ohio and West Virgmia.—During 1905 the Continental Coal Company, which had 
itself been formed by the consolidation of a number of properties in Athens, Hock- 
ing, and Perry counties, was merged into the Sunday Creek Company, of Columbus, 
Ohio, which took over also the Buckeye Coal and Railway Company, in Hocking 
and Perry counties, Ohio, and the Kanawha and Hocking Coal and Coke Company, 
in Fayette and Kanawha counties, W. Va. 

Other States and Territories.—In Alabama the Pratt Consolidated Coal Company, of 
Jefferson County, took over the properties of the Ivy Coal and Iron Company, in 
Walker County. In Kentucky the West Kentucky Coal Company, of Sturgis, took 
over the Tidewater Coal Company, the United States Gas, Coal and Coke Company, 
in Union County, and the Caney Fork Coal and Mining Company, the Rock Spring 
Coal and Coke Company, and the Wheatcroft Coal and Mining Company, in Web- 
ster County. In Indian Territory the Degnan and McConnell Coal and Mining Com- 
pany succeeded to the properties of the Eastern Coal and Mining Company, the 
McAlester Coal and Mining Company, the Missouri, Kansas and Texas Coal Com- 
pany, and the Mexican Gulf Coal and Transportation Company. 


SHIPMENTS BY RAILROADS. 


From the reports received from producers the following tables, showing the 
amount of bituminous coal loaded for shipment by different railroads, has been 
compiled. This statement does not represent the total coal carried by the various 
lines, but is prepared from the replies to the inquiry as to the name of the railway 
over which the production from each mine was shipped. In quite a large number 
of cases where the mines were located on two or more lines of railroads, the ship- 
menta reported have been equally divided. In some other instances, operators 
(usually small ones) did not reply to the inquiries, and the table is therefore incom- 
plete to the extent represented by these two factors. It gives, however, an approxi- 
mate idea of the amount of coal originating on the different lines. 

The first table shows the tonnage originating on the lines of the great interstate 
systems. The second table exhibits the tonnage loaded on the larger lines penetrat- 
ing, with a few exceptions, two or three States only, while the third table shows the 
shipments over less important lines, but whose tonnage exceeded 100,000 in 1905. 

The shipments represented by these tables amounted to about 226,000,000 tons, 
whereas the total quantity of bituminous coal loaded for shipment during 1905 
amounted to a little over 255,000,000 tons. 

It appears from these tables that something over 49,000,000 tons, or over 20 per 
cent of the total, originated on the Pennsylvania system, which includes the Penn- 
sylvania Railroad, the Pennsylvania Company, the Pennsylvania lines west of Pitts- 
burg, the Terre Haute and Indianapolis, and the Vandalia railroads. Second in 
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importance is the Baltimore and Ohio (including the Baltimore and Ohio South- 
western) with total shipments slightly in excess of 20,000,000 tons, or about 9 per 
cent of the total. The Frisco system, which includes also the Chicago and Eastern 
Mlinois, shipped something over 10,000,000 tons, followed closely by the Norfolk and 
Western with nearly 10,000,000 tons, the Illinois Central with over 9,000,000 tons, 
and the Chesapeake and Ohio with over 8,900,000 tons. 

The shipments over the larger systems and lines in the United States were distrib- 
uted as follows: 


Shipments of bituminous coals over the principal railroad lines and systems of the United 


States. 
Louis- 
"E Pennsyl- iore and) Frisco. | and | Dlinois Md Rue 
` Ohio.6 Western : ville. ° 

Pennsylvania ...... | 37,069, 828 5,298,274 ..........].......... 6, 615, + A exer v xv lean sone 
Ilinois............. | 875,995 881,893 3,420,423|..........].........- eere 458, 256 790, 728 
West Virginia...... 233, 745) 7,994, 3921.......... 8, 739,077. .........| 8,792,071]... essi eee 
Ohio ............... | 5.091.700 5.052, 00711 zo ure sb aru xx ERE A ER dal Whites Ite 
Alabama.......2.0. cecceeeeees | MGE 1,567,049 .......... 65, 696 3,125,792. 2, 454, 782 
Indiana..........-- 2,463,553. 26,278, 2, 868,176 .......... 488,206. ...... 22 Ades eee 638, 657 
Kentueky.......... | ROTA RARA CO A A . 101, 432, 2, 253, 289 142, 169; 3,814,623 231,088 
A AA A AA A el eau ew eee A bu qot dde ares 
TO Willies ots AA A c PEPEE EA TAD E R EEES EEIE 
QUT E O SSE 2 A:S OEE nee E O | EANA 
WXODLDIR AMA A AA aca ud | eA PIS IRI MIU UTR 
Maryland.......... 3,416,722). 445, COS AA wae ald same O A A e exi a ES 
Tennessee A celu eceE renes RBS OS | A A c ni E | 632,269| 2,312,761 
Missouri ........... excu Cr CP eue S auteur | 104,681'.......... | NENNEN HORREA NOS AF DNE 
Virginia ........... Se ee et nee dE c ere | 148,099 317,258 
Washington AAA A eevbwus EE EEEE ETNE PATO OS 
Indian Territory... ...........].......... 51,038 A O, A itcm en eed auia d 
Arkansas Color cesses Ete ene ce ewan vias 86, 455 SER eee as bi aces ents ee wake cuve eate. 

Total......... : 49,181, 81320, 298, M ad 884, T 9, 823, didi 9, 429, 755, 8,934, 340 8,179,039. 6, 745, 174 


a[ncludes the Pennsylvania Com Tenney venia lines west of Pittsburg, Terre Haute and 
Indianapolis, Vandalia, and other subsidiary companies. 

t Includes the Baltimore and Ohio Southwestern. 

¢ Includes the Chicago and Eastern Illinois. 
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Shipments of bituminous coals orer the principal railroad lines and systems of the United 
States—Continued. 


a — — — — — ———— CA —————— —— — - — —— M — MÀ —— —— ——— — ——— 


| 


Burling-, Wa- Santa Hocking Missouri 


and Big 
ton.a | bash.® Fe. Valley. Pacitic.c 


North- | Four. 
western. 


State. 


Pennsylvania ..... bores TIS AA O A LOO, Ol Ouse Sean A A 
Illinois ............ | 

West Virginia ..... | iym ded 1, 533, ae A A AI 39.994 A Unb nens A 
Ohios iesse iess | puts 140,050 ......... AS AA A AAA PRA 43, 959 
Alabama .......... A A A A A EA O AA P 


| 
| | 
Indiana ........... EEN | MEE VOR ^y NEN MERE RR ADR ! 410,649 


Kentucky ......... A 
Colorado .......... 151, 964,. ........ BET O A AER A EE 

h, 208, 015 293 A A PA alee ass 719, 824 1,437,250 ......... 
Kansas ............ 22,649 ......... 2,340,929. ........ 925, 956 ......... 29 018 A vxtautesk 


"""«cc2c6c/2052622292í(2025€9|/*259o0902c0|l9**99499259250950252o2929*282/990*9"0«920 Seeeenene (loe snn.o.oo. 


e" 


1 


Virginia........... Ba th arabe 


. 
e 
i] 
e 
e 
e 
. 
» 
* 
* LJ 
* * 
LJ 4 
* e 
* * 
* . 
L] O 
0 , 
LI * 


Missouri ........... | 88, ii 267, 600 
| 


Washington ....... TENNIS, PRENNE mre ton ne cae O ars cota Sere RAOISTA 
Indian Territory ..'......... ¿AIN PULS A O EA 1,155, 843 AT DES 
Arkunsas.......... ......... | 
Utah .......- seen eee TOM wx D m I 
New Mexico....... TOP 
Montana .......... | Pap iad wets | 

| 


Michigan..........!......... 


Total ........ 5,605, 2345, 448,471 jh 560, Sou, 363, 1253, 693, 856 3, 214, 657 2, 945, 626 2, 772, 868 2, 377, 639 


a Includes the Chicago, Burlington and Quincy, Burlington and Missouri River, Burlington and 
Western, Kansas City and Omaha, and other subsidiary lines, 

b Includes the Wabash Pittsburg Terminal, Wheeling and Lake Erie, and West Virginia Central 
and Pittsburg. 

c Includes the St. Louis, Iron Mountain and Southern. 

d Includes the Choctaw, Oklahoma and Gulf. 
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Shipments of bituminous coals over the principal railroads of the United. States. 


Railroad. 


New York Central and Hudson River 
Buffalo, Rochester and Pittsburg............ 


Union PHOÍIDG.. us eost A 


Missouri and Louisiana ..................... 
Chicago, Milwaukee and St. Paul........... 


Iowa Central ...................-.- ccce eren 


Kansas City Southern....................... 


Midland Valley ..................-- «eee NEU | 


"ccc 


| 


state. Nieren 
Pennsylvania ........ 6, 307, 762 
edu s pei. do................| 6,291,806 
Colorado ............. 61, 282 
Kansas ............... 66, 757 
Wyoming ............ 4, 166, 852 
ViDa ee ted eet 90, 283 
Colorado ............. 1,819,933 | 
eU tali sis 959, 009 - 
New Mexico.......... 80, 000 
(Illinois wks epu S 2, 455, 409 
|Missouri.............. 207, 676 
| Washington .......... | 1,936, 684 
Montana ............. | 666, 066 
A North Dakota ........ | 45, 645 
Colorado ...........-. | 9,289,271 
{West Virginia ........ 4,022 
JOM Os si oed duo sues 2, 256, 819 
| Kansas 22... eee ee eee: 774, 131 
|Missouri.............. 103, 535 
Indian Territory ..... 1. 193, 936 
| Texas ia etis 81, 742 
[West Virginia ........ ' 1,790,254 
NONO — | 85, 267 
A tuac eiie 1, 728, 774 
| Pennsylvania ........ " 1,584,619 
[Pennsylvania aea 1, 247, 909 
(Qc ia ask 246,834 
nunt MM © 169,754 
DO 538, 171 
Indiana .............. 15, 328 
Michigan ............ 768,087 . 
Indiana .............. ], 415, 236 
Alabama ............. 14,672 
A RE Tennessee............ 1,064,537 | 
aeorgia............... 8,582 , 
[Missouri so cscs. cscs 529, 332 
' Arkansas ............. 415, 446 
[Illinois oo... eee | — 61,461 
MGW ceux do HEAR 819, 877 
qHlinols ...... Les eessse 383,221 
lewn P EE E E E 455, 819 
{Montana UM 793, 665 
(North Dakota ........ 88, 568 
¡LIDO ziii eee eee 628, 692 
¡Alabama ............. 190, 749 
Kentucky ............ 273, 345 
ieee OU 416, 915 
Kansas............... 332, 641 
Missouri.............. 17,140 
Indian Territory ..... 83, 620 
Indian Territory ..... | 89, 399 
Arkansas............. | 179, 918 


Total. 


6, 307, 762 
6, 291, 806 


4, 345, 174 


2, 808, 242 


2, 663, 085 


2, 618, 395 


2, 239, 771 


2, 260, 811 


2, 153, 344 


1, 875, 521 


1, 728, 774 
1, 584, 619 


1, 494, 743 


1, 491.310 


1, 415, 236 


1, 087, 791 


944, 778 


881, 338 


839, 040 


832, 233 


819, 441 


690, 260 


433, 401 


219,317 
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The shipments over the railroads which penetrate only one or two States, and 
which were less than 1,000,000 tons and over 100,000 tons in 1905, have been 
reported as follows: 


Railroad. State. | Amount. 
| Short tons. 
Alabama Great Southern ..........0.0.cceee cece ces eeecececes Alabama .................-- | 111, 090 
Beech Creek oia ia Pennsylvania .............. 873, 095 
Buffalo and Susquehanna .......................... ee eee eee] eee C Co E bes | 438, 116 
Central of Georgia «cc cases conch ei uela see e sho rias Aue Georgia..................... 164, 113 
Central Indiana cidcid es Indiana .................... ! 161, 819 
Chicago Great Western ....................eeeeees. ep MEE Iowa and Kansas. .......... | 233, 303 
Chicago and Illinois Midland ............................... Illinois ui 226, 396 
Chicago, Indianapolis and Louisville ....................... Indiana ..... .............. 224, 589 
Chicago, Peoria and St. Louis Railway of Illinois........... Illinols.......... e ree: 603, 107 
Coal and CORE Sai a EAR REM I aise ssc EE Ea ee West Virginia .............. 248, 027 
Colorado Midland «......eeeeo rear cri ca Colorado ................... 282, 706 
Colorado and Southeastern .....................eeeeeeeee eese loses QO nso ewes e CRF EO 704, 556 
Colorado and Wyoming............................. cece eee] DD — ssets 100, 921 
Columbia and Puget Sound ....................... ce cree .. Washington ................ 654, 693 
Denver, Northwestern and Pacific .......................... Colorado ................... 178, 339 
Des Moines, Iowa Falls and Northern....................... IOWA? I evasisse nw C. 123, 694 
Detroit, Toledo and Ironton..............................-.. A udi ede 759, 277 
East Broad Top.....i ee ida la Pennsylvania .............. 143, 952 
Elgin, Joliet and Eastern............................ HIE Illinois ope cia eects. 964, 430 
El Paso and Northeastern .......................... Da aded New Mexlco................ 413, 594 
Evansville and Indianapolis ................ —À— á—€ Indiana os esse eere 157,172 
Fort Smith and Western.........................-.- eese. Indian Territory ........... 250, 311 
Georges Creek and Cumberland ............................. Maryland ............ pasts 230, 269 
Harriman and NortheasterD............oooooomocoooomnscos.. Tennessee .................. 808, 315 
Huntingdon and Broad Top Mountain ...................... Pennsylvania .............. 475, 809 
Illinois Southern 2.25.22 24 Sic pede oo ated FEE E T pei Illinois... o Ie eoi 173, 045 
Indiana, Illinois and Iowa..............................eeue.]..... A E E eas Eus | 215, 523 
International and Great Northern...........................| Texas .....................- | 148, 193 
Iowa and St. Louis........................ A a uds Missouri.................... 256, 184 
IJI EeIII qu P ———————————— ie West Virginia .............. 129, 426 
Lake Erie, Alliance and Wheeling .......................... ODO visir aa 971, 065 
Lake Shore and Michigan Southern.........................| Pennsylvania and Ohio.... 157, 225 
Lick Creek and Lake Erle................................... Virginia o.oo eo ua A ede. 440, 185 
Litchfield and Madison............................-- eee eee Ilinois 22.5 e xv Gen cecsced 812, 165 
Louisville, Henderson and St. Louis......................... Kentucky .................. 101,262 
Michigan Central.......................... eee ——— Michigan. o rn 426, 334 
Minneapolis, St. Paul and Sault Ste. Marie.................. North Dakota .............. 110, 428 
Monongahela........ raapi O A E ecd Pennsylvania .............. | 351, 719 
New Haven and Dunbar .......................... ee eece eee]. ee do sonus du doit d REC 236, 863 
Newton and Northwestern ............................... ee. O tos SE Rees 214,702 
Peoria and Pekin Union..................................... Illinols coi 217, 055 
Pittsburg and Castle Shannon............................... Pennsylvania .............. 101, 267 
Pittsburg, Shawmut and Northern ...................eceeeee eene d E EE A io 687, 415 
Quincy, Omaha and Kansas City ............................ Missouri .................... 288, 053 
St. Louis and Belleville...................................... A A EX 299, 723 
St. Louis and O'Fallon...............................-eee eee e eee OO oe eus odd eoec ed e 408, 300 
8t. Louis, Troy and Eastern.................................. Ilinois .-..2 irure 966, 468 
Seaboard Air Line... coococ tes be va n REA een ERR RT pe Alabama ................... 177, 436 
Texas and Pacifl6. cuina osuere RS Rar uu ER Texas  ——  —P 573, 656 
Toledo, Peoria and Western .....................- eere eee Illinois Leccion cop 189, 199 


Toledo, St. Louis and WesterD......ooooooooooommmaccroroncac[oneno GO 225 Ricca as 304, 982 
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Railroad. State. | Amount. 


Short tona. 
Toluca, Marquette and Northern............ A cM o ddetes O 2252.5 sido eia ue 173, 753 
Virginia and Southwestern................-eeeeeee eere Virginia...................- 333, 588 
Western Allegheny .................-.ceeeeee cece cece shore Pennsylvania .............. 564, 154 


Zanesville and Western....................c.ceeee e eere Obl soci vus dcos boa eus | 738, 938 


It must be remembered that the foregoing statement refers to bituminous coal 
only. Mr. William W. Ruley, who prepared that portion of this report which covers 
the production of anthracite coal in Pennsylvania, is the authority for the statement 
that the shipments of anthracite by the principal railroads penetrating that region in 
1905 were as follows: 


Shipments of Pennsylvania anthracite in 1905. 


Long tons. 
Philadelphia and. Readingd as 20, 557, 776 
Lehigh Valley (including Delaware, Susquehanna and Schuylkill) ........................ 11, 677, 498 
UD CV oq ME AS ii 9, 554, 046 
Ge sue EHE 6, 225, 622 
Delaware and AOS le e AA RA LA Seat aab ud ecce 5, 610, 528 
PenüsyivdnilisuoscoeqoxeoQu A e bea aie eee bee doses E e tocó bi Ee 4, 890, 635 
New York, Ontario and Western ...................... IEEE heer ER 2,864,095 — 


IMPORTS AND EXPORTS. 


The following tables have been compiled from official returns to the Bureau of 
Statistics of the Department of Commerce and Labor, and show the imports and 
exports of coal from 1900 to 1905, inclusive. The values given in both cases are con- 
siderably higher than the average ‘‘spot’’ rates by which the values of the domestic 
production have been computed. | Y 

The tariff from 1824 to 1843 was 6 cents per bushel, or $1.68 per long ton; from 
1843 to 1846, $1.75 per ton; 1846 to 1857, 30 per cent ad valorem; 1857 to 1861, 24 per 
cent ad valorem; 1861, bituminous and shale, $1 per ton; all other, 50 cents per ton; 
1862 to 1864, bituminous and shale, $1.10 per ton; all other, 60 cents per ton; 1864 to 
1872, bituminous and shale, $1.25 per ton; all other, 40 cents per ton. By the act of 
1872 the tariff on bituminous coal and shale was made 75 cents per ton, and 80 con- 
tinued until the act of August, 1894, changed it to 40 cents per ton. On slack or 
culm the tariff was made 40 cents per ton bv the act of 1872; was changed to 30 cents 
per ton by the act of March, 1883, and so continued until the act of August, 1894, 
changed it to 15 cents per ton. The tariff act of 1897 provides that all coals which 
contain less than 92 per cent fixed carbon, and which will pass over a half-inch 
screen, shall pay a duty of 67 cents per ton. Slack or culm was not changed by the 
act of 1897. Tons are all 2,240 pounds. Anthracite coal has been free of duty since 
1870. During the period from June, 1854, to March, 1866, the reciprocity treaty was 
in force, and coal from the British Possessions in North America was admitted into 
the United States duty free. A special act of Congress placed all coal on the free list 
for one year from January 1, 1903, in order to relieve the shortage caused by the 
anthracite strike of 1902. 

The exports consist both of anthracite and bituminous coal, the amount of bitumin- 
ous being the greater in the last few years. They are made principally by rail over 
the international bridges and by lake and sea to the Canadian provinces. | Exports are 
also made by sea to the West Indies, to Central and South America, and elsewhere. 


. sIncluding Central Railroad of New Jersey and Lehigh Coal and Navigation Company. 
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The imports are principally from Australia and British Columbia to San Francisco, 
from Great Britain to the Atlantic and Pacific coasts, and from Nova Scotia to Atlantic 
coast points. 

The total exports of coal for the United States during 1905 were 9,189,248 long 
tons, valued at $28,972,618, of which 2,229,983 long tons, valued at $11,104,654, were 
anthracite, and 6,959,265 long tons, valued at $17,867,964, were bituminous coal. 
The imports of anthracite amounted in 1905 to 34,241 long tons, valued at $107,314, 
and those of bituminous coal to 1,611,002 long tons, valued at $3,903,765.  Froin this 
it can be seen that the imports of anthracite coal into the United States are relatively 
of no importance. Most of the anthracite imported is to San Francisco and other 
points on the Pacific coast, being brought in principally as ballast in vessels coming 
for outgoing cargoes. The principal increase has been in the imports of bituminous 
coal during the last four or five years. This has been due to the receipts of Nova 
Scotia coal at Everett, Mass., this fuel being used in the manufacture of coke in the 
retort-oven plant of the New England Gas and Coke Company at that place. Com- 
pared with the domestic production, the total quantity of coal imported into the 
United States is of little consequence, having for years averaged less than 1 per cent 
of the production. 


Coal imported and entered for consumption in the United States, 1900-1905. 


Anthracite. Bituminous and shale. 
Year. A -—  — 
Quantity. Value. Quantity. Value. 
Long tons. | Long tons. 
1900: ore a QR 118 $519 1,909,268 | $5,019, 653 
TOOT ac cus sae ide Se EE SOR RII EE isa b eredd dde. 286 1, 844 1, 919, 962 5, 291, 429 
19092 2 5 oven iius aru E ua escon ea cu o a E v... 2170,211 792,469 | 52,470,902 6, 984, 668 
190 A A Quee UE UE a 175,747 792,657 | 63, 293, 583 9, 319, 567 
D, ——— —— o — M 72,529 | 220,664 | 51,550,751 | 3, 895, 469 
o A Y EE | 34, 241 107,314 | 51,611,002 | 3, 903, 765 


, | 


aIncludes 93,571 tons of anthracite containing less than 92 per cent fixed carbon, duty free under 
the special act of 1902, imported in 1902, and 28,041 tons imported in 1903, 

b Includes 767,582 tons of slack or culm passing ¿-inch screen imported in 1902, 577,274 tons imported 
in 1903, 579,204 tons imported in 1904, and 611,053 tons imported in 1905. 


Coal of domestic production exported from the United States, 1900-1905. 


Anthracite. Bituminous and shale, 
Year. a a ee 
Quantity. Value. Quantity. Value. 
Long tons. i Long tons. 
POO ewes Ane E E E A TE 1, 654,610 $7, 092, 489 6,262,909 ' $14, 431, 590 
1901 ruso xn E A 1, 993, 307 8, 937, 147 5, 390, 086 13, 085, 763 
A —— H—" 907, 977 4, 301, 946 5, 218, 969 13, 927, 063 
1900 veto c rex A cxx ES V EI ER 2, 008, 857 9, 780, 044 6, 303, 241 17, 410, 385 


| 
L9G ois ke E N vessel E EA 2, 228, 392 11,077,470 seca | 17, 160, 538 


jp —— EE Á—Ó—— MM | 2, 229, 983 11,104,654 6, 959, 265 17, 867, 964 
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WORLD'S PRODUCTION OF COAL. 


In the following table is given the coal production of the principal countries for 
the vears nearest the one under review for which figures could be obtained. For 
the sake of convenience the quantities are expressed in the unit of measurement 
adopted in each country and reduced for comparison to short tons of 2,000 pounds. 
In each case the year is named for which the production is given: 


The world’s production of coal. 


Usual unit oA 
Country. E tud do 

United States CTI A Ad long tons.. 350, 820, 840 | 392, 919, :341 
Great Britain (1905) ......... CT do....| 236,128, 936 264, 464, 408 
CAMADA a metric tons.. 173, 796, 674 191,576, 074 
Austria-Hungary (1904)... 0... cc cee cece ec cece cee erre do.... 41, 014, 182 45, 209, 933 
Francè (TIM) sss oss O wad ste Pineda e ee do. ad 34, 167, 966 37, 663, 349 
Belgium (II cov eee ee ao dne) 21, 814, 200 24, 078, 862 
Russia and Finland (1904) ...................... ewe el cece eee do 19,318, 370 21, 294, 639 
Japan 1900 oee tallied Paetus toco et mod utet e do....| 10,088,845 11, 120, 934 
Cunada (1903) ooo cee ccc ecw ee cece wee e ee eee ShOFt tons.. 8,775, 933 8, 775, 933 
India (1994) ..............Llll.e.ss. TONERS TL ARP REOR stapes ON long tons.. 8, 216, 706 9, 202, 711 
New South Wales (19001)................cecceeee e eee rn do.... 6, 019, 809 6, 742, 186 
Spain IA esci er eta sere dace A PESEC CURL RAAI metric tons.. 3, 202, 911 3, 530, 509 
South African Republic (1901).................LLLLelleeee long tons.. 2, 409, 033 2, 698, 117 
New Zealand (1901) sei da do.... 1, 537, 838 1,722,379 
Mexico TEMA LS A eS metric tons.. 700, 000 771,610 
SW er 19) AA A Vx EO UIg CERES do.... 320, 984 353, 821 
STU PORNO NR E E RAE: do....| 362, 151 399, 199 
Roland BRL ger cc A dace ob aeew eeu d.d 406, 997 514, 771 
Queensland (1901) pcm long tons. . 512,015 573, 157 
MICtora-d 19011 A a as EA do.... 121,741 136, 350 
GION IN al Aah dea Seat do... 858, 298 961,291 
Cape Colony TIMO A Ad do.... 154, 272 172,785 
Tasmanian COI a cede tae auda ess caw do.... | 61, 109 68, 442 
Oer COUDUFTON ES edens E do.... 7, 298, 035 8, 174, 507 

TA ed ae ae othe eee ey cet a ante uen More LC aa = | RE TOTIS MES 1,033, 125, 971 
Percentage of the United States.......... ll lll. lecce esee rere lala bts ees 3s * 


| 


a Includes China, Turkey, Servia, Portugal, United States of Colombia, Chile, Borneo and Labuan, 
Peru, Greece, ete. 


The growth of the coal-mining industry in the United States compared with that 
of the other countries of the world since 1868 is shown in the following table. 
From this it appears that during this period of 38 vears the percentage of the world’s 
total produced by the United States has inereased from 14.32 to 38, and this country 
now stands far in the lead of the world’s coal producers. It has been only 7 years 
since the United States supplanted Great Britain as the leading coal-producing coun- 
try, and yet in that time the increase in this country has been so enormous that 
Great Britain can no longer be dassed as a competitor. The production of the 
United States in 1905 was nearly 50 per cent larger than that of Great Britain, more 
than double that of Germany, and nearly two and one-fourth times that of all other 
countries, outside of Great Britain and Germany, combined. 
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MINERAL RESOURCES. 


World’s production of coal, by countries, 1868-1965. 


United States, | 


29, 341, 036 
29, 378, 893 
29, 496, 054 
41,861,679 
45, 940, 535 
51, 130, 786 
46, 969, 571 
46,739,571 
47,571, 429 
54, 019, 429 
61, 728, 214 
60, 808, 749 
63, 822, N30 


| 
| 


92, 456, 419 


107,281, 742 
99, 250, 263 
101, 500, 381 
116, 652, 242 
132, 731, 837 
126. 097, 779 
140, 866, 931 
150, 505, 954 
160, 115. 242 
162, 814, 977 
152, 447,791 | 
172, 426, 366 | 
171, 416, 390 | 
178, 776, 070 
196, 407, 382 
226, 54, 635 
240, 789, 310 
261, 874, 836 
269, 277, 178 
319, 068, 229 
314, 121, 784 
350, 820, S40 


Long tons. | Short tons. 


32,861, 960 
32, 904, 360 
33, 035, 580 
46, 885, 080 
51, 453, 399 
57, 602, 480 | 
52, 605, 920 
2, 348, 320 
53, 280, 000 
60, 501, 760 
57, 935, 600 
68, 105, 799 
71, 481, 570 
85, 881, 030 
103, 551, 189 
115, 707, 525 
120,155,551 : 
111, 160, 295 
113, 680, 427 
130, 650, 511 
148, 659, 657 
141, 229, 513 
157,770, 963 
168, 566, 669 
179, 329, 071 
182, 352, 774 
170, 741, 526 
193, 117, 530 
191, 986, 357 
200, 229, 199 
219, 976, 267 
253, 741, 192 
269, 684, 027 
29:3, 299, 516 
301. 590, 439 
357, 356, 416 
351, 816, 398 
392, 919, 341 


Great Britain. 


Loug tons. 


103, 141, 157 
107, 427,557 
110, 431, 192 
117, 352, 028 
123, 497, 316 
128, 680, 131 
126, 590, 108 
133, 306, 485 
134,125, 166 
134, 179, 968 
132, 612, 063 
133, 720, 393 
146, 969, 409 
154, 184, 300 
156, 499, 977 
163, 737, 327 
160, 757, 779 
159, 351, 418 
157,518, 482 
162, 119, 812 
169, 935, 219 
176, 916, 724 
181,614, 288 
185, 479, 126 
181, 786, 871 
167, 325, 795 
188, 277, 525 
189, 661, 362 
195, 361, 260 
202, 129, 931 
202,054, 516 
220, 094, 781 
225, 181,300 
219, 046, 945 
227, 095, 042 
230, 334, 469 
232, 428, 272 
236, 128, 936 
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Short tons. 


115, 518, 096 
120, 318, 864 
123, 682, 935 
131, 434, 271 
138, 816, 994 
144, 121, 747 
141, 780, 921 
119, 303, 263 
150, 220, 186 
150, 281, 564 
148, 525, 511 
149, 766, 840 
164, 605, 738 
172, 686, 416 
175, 279,974 
183, 385, 806 
180, 048, 712 
178, 473, 588 
176, 420, 700 
181,574, 189 
190, 327, 445 
198, 146, 731 
203, 408, 003 
207, 736, 621 
203, 601, 296 
181, 044, 890 | 
210, 870, 828 | 
212,320, 725 
218, 804, 611 
226, 385, 523 
226, 301, 058 
246, 506, 155 

252, 203, 056 
245, 332, 578 

254, 346, 447 

257, 974, 605 

260, 319, 665 

261, 464, 408 


Metric tons. ! 


Germany. 


32, 879, 123 
34, 313, 913 * 
34, 003, 004 
37,856, 110 | 
42. 324, 467 
46, 145, 194 
46, 658, 145 
47,804, 054 
49, 550, 461 
48, 229, 882 
F0,519, 899 
53, 470, 716 
59, 118, 035 
61, 540, 485 
65, 378, 211 
70, 442, 648 
72,113,820 
73,675,515 
73, 652, 584 
76,232, 618 
81, 960, 083 
84, 973, 230 
89, 290, 834 
94, 252, 278 
92, 544, 050 
95, 426, 153 
98, 805, 702 

103, 957, 639 

112, 471, 106 

120, 474, 485 

130, 928, 490 

135, 824, 127 

149, 551, 000 

152, 628, 931 

150, 436, 810 

162, 457,253 

169, 450, 583 

173, 796, 674 


p ———SL———Ó—— up MÀ — 


Short tons. 


S6, 219, 233 
37, 864, 161 
37,485,312 
41, 736, 361 
46, 662, 725 
50, 875, 076 
51, 410, 605 
52, 703, 970 
94, 629, 383 
93, 173, 415 
55, 695, 188 
58, 951, 464 
65,177, BA 
67, 848, 385 
72,079, 478 
77,663, 019 
79, 905, 487 
81, 227, 255 
81, 225, 049 
84, 046, 461 
90, 360, 992 
93, 640, 500 
98, 398, 500 
103, 913, 136 
102, 029, 815 
105, 207, 334 
108, 883, 884 
114, 561, 318 
123, 943, 159 
132, 762, 882 
144, 283, 196 
149, 719, 766 
164, 805, 202 
168, 217, 082 
165, 826, 496 
179, 076, 630 
186, 785, 378 
191,576,074 


PA ee | 


World'« production of coal, by countries, 1868-1905—Continued. 


e.o.no ee o... 


c.o cn... ..o..o..n.o 


"e" "tcc 


*e-"""-c^cs-c9?22* 


c.e.o..on...o... e .oo 


cara n.e...n e. pco. 


«o n..o.o..n..onc.na 


“coreo... n..on... oa 


«roo... con ..oo 


e..o.o.n.o... o. ... 


... e. een nn... e. o 


ja 
m 
- aa - 


Austria-Hungary. 


Metric tons. | Short tons, | Metric tons. | Short tons. 


7,021, 756 

7, 663, 043 

8, 355, 945 

8, 437, 401 

8, 825, 896 
10, 104, 769 
12, 631, 364 
13, 062, 738 
13, 000, 000 
13, 500, 000 
13, 900, 000 
14, 500, 000 
14, 800, 000 
15, 304, 813 
15, 555, 292 
17,047, 961 
18, 000, 000 
20, 435, 463 
20, 719, 441 
21,879,172 
23, 859, 608 
25, 328, 417 
27,504, 032 
28, 823, 240 
29, 037, 978 
30, 449, 304 
31, 492, 000 
32, 654, 777 
33,676, 411 
35, 858, 000 
87, 786, 963 
38, 739, 000 
39, 029, 729 
41, 202, 902 
39, 479, 560 
40, 628, 785 
41,014, 182 


| 
| 


7,741, 486 

8, 448, ^05 

9, 212, 429 

9, 302, 235 

9, 730, 550 
11,140, 508 
13, 926, 079 
14, 395, 137 
14, 327, 300 
14,883, 750 
15, 321, 750 
15, 986, 250 
16, 317, 000 
16,873,556 
17, 149, 709 
18, 705, 377 
19, 845, 000 
22, 530, 098 
22, 909, 334 
24, 121, 787 
26, 305, 218 
27, 924, 580 
30, 323, 195 


31, 777, 622 | 


32, 014, 371 
33, 570, 358 
84, 704, 184 
35. 985, 564 
37, 111, 405 
39, 515,516 
41, 652, 569 
42, 690, 378 
43, 010, 761 
45, 417, 959 
43, 518, 319 
44, 772, 921 
45, 209, 933 
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| 


| 


' 


| 
| 


COAL. 


France. 


13, 330, 826 
13, 509, 745 
13,179, 788 
13, 240, 135 
16, 100, 773 
17, 479, 341 
16, 907, 913 
16, 956, S10 
17, 101, 448 
16, 804, 529 
16, 960, 916 
17,110, 979 
19,361, 564 
19, 765, 983 
20, 603, 704 
21, 333, 884 
20, 023,514 
19, 510, 580 
19, 909, 894 
21, 287, 089 
22, 602, 594 
24, 303, ^09 
26, 083, 118 
26, 021, 593 
26, 178, 701 
25, 650, 981 
27, 459, 137 
25,019, 893 
29, 159, 900 
30, 797, 629 
382, 350, 101 
32, 863, 000 
33, 404, 298 
32, 301, 757 
30, 196, 991 
34, 906, 418 
34, 167, 966 


14,697, 236 
14, 894, 494 
14,530, 716 
14,597, 249 
17,751, 102 
19, 270, 973 
18, 640, 974 
18, 694, 916 
18, 8H, 346 
18, 526, 993 
18, 699, 410 
18, 864, 854 
21, 346, 124 
21, 791, 996 
22,715, 584 
23, 120, 007 
22,075, 924 
21,510, 359 
21,950, 658 
23, 469, 567 
24, 919, 691 
26,794, 619 
28, 756, 628 
23, 692, 444 
28, 862, 018 
28, 280, 207 
30, 273, 699 
30, 877, 922 
32, 167, 270 
33, 038, 987 
35, 696, 426 
36, 215, 026 
36, 811, 386 
35, 596, 036 
33, 256, 146 
38, 460, 873 
37, 663, 349 


sae 
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Belgium. 


Metric tons. 


12, 298, 5S9 
12, 943, 994 
13, 697, 118 
13, 733, 176 
15, 658, 918 
15, 778, 401 
14, 669, 020 
15,011,331 
14, 329, 578 
13, 669, 077 
14, 899, 175 
15, 447,292 
16, 886, 698 
16, 873, 951 
17, ^90, 989 
18,177,754 
18, 051, 499 
17, 437, 603 
17, 285, 543 
18, 378, 624 
19, 218, 481 
19, 869, 980 
20, 364, 960 
19, 675, 644 
19, 583, 173 
19, 410, 519 
20, 458, 827 
20, 450, 604 
21, 252, 370 
21,534, 629 
22, 075, 093 
21,917, 740 
23, 462, 817 
22, 213, 410 
22,877, 470 
23, 796, 680 
22, 761, 430 
21,844, 200 


—————— ee 


Short tons. 


13, 559, 194 
14, 270, 753 
15,101,073 
15, 140, 827 
17,263, 990 
17,395, 687 
16,172,604 
16, 519, 992 
15, 798, 360 
15, 070, 157 
16, 426, 340 
17,030, 640 


18,617, 585 


18, 603, 531 
19, 394, 065 
20, (HO, 974 
19, 901, 778 
19, 224, 957 
19,057,311 
20, 262, 133 
21,188,375 
21, 906, 653 
22, 453, 471 
21, 692, 398 
21,500, 448 
21, 400, 097 
22, 555, 857 
22, 536, 566 
23, 420, 112 
23,731, 161 
21, 326, 752 
24, 159, 925 
25, 856, 024 
24, 485, 842 
25, 217, 885 
26, 223, 941 
25, 089, 924 
24. 075, 862 
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World's produetion of coal, by countries, 1868-1905—Continued. . 


Russia. | Japan. Ru Total. | Per cent 
Year. t -— PUTEM q a of United 
Metrictons.: Short tons. Metric tons, | Short tons. | Short tons. Short tons. States, 

1868........ 430, 032 473,895 arde | CR 1,147,330 222, 248, 430 14.79 
1869........ 579, 419 638,510 cores xu oed eM 1, 104, 563 | 230, 411, 213 | 14: 23 
IRI s ees 667, 806 | 735, 92 ee à 1,063,121 234,850, 085 14.07 
P om d 772, 371 ME. TE 1,114,248 — 261,061, 424 17. 96 
1872........ 1,037,611 | 1,143,447 | Tuc Dees ome 1,268,115 , 283, 590, 322 18.14 
re RE 1,154,618 | 1,272,389 PI DO 1,502,516 20, 181,376 | 19. 00 
y decseee 1,270,889 ^ 1,403,520 |............. eS s 2,708,756 | 298, 676,379 | 17.61 
| ot ee 1,673,753 Í 1,541,475 | m PP 2,039,104 | 308,479,177 | 16. 97 
1826.5. oce 1, 795, 146 1,995,251. .... e eene 2,597,113 311,674,969 | 7.09 
yy RR 1,760,276 | 1,939,894 iL... 2... ele ceres eee 2,821,155 — 317,195, 645 | 19. 07 
1878........ 48) 8757. 10 29A AD ee ee re 8,176,050 318, 523, 990 15. 19 
1879........ 2,874,790 , 3,169,456 | T pP NE 3,362,605 335,237, 908 20. 32 
1880........ 3,238,470 | 3,570,418 ....LLL..L... PERS. 3,621,312 | 369,413, 780 20.62 
1881........ 3,439,787 | 3,792,365 ............. eee | 5,185, 974 392, 663, 253 21. 57 
1882........ 3,672, 782 BAAD opem P PR 6,128,631 | 420,082, 472 24. 58 
1883........ 3,916,105 | 4,317,506 | 1,021,000 | 1,125,142 | 6,929,841 , 450, 990, 397 25. 55 
1884........ 3,469,689 4,266,332. 1,159,000 | 1,277,218 | 7,367,309 | 454,022,811 2n. 37 
1*85........ 4,207,905 | 4,639,215 1,814,000 | 1,448,028 | 7,570,507 | 447, 7 83, x02 24.82 
1886........ 4,506,027 | 4,967,895 1,402.000 ! 1,515,004 | 9,082,815 | 450, 818, 793 25.29 
JS Toss 4,464,174 | 4,921,752 í 1,795,600 — 1,967,070 | 10,399,273 | 481,412.713 27.14 
1888..... | 5,387,312 | 5,719,011 | 2,011,000 | 2,252,485 | 11,493, 176 , 621, 224, 808 OR. AD 
1889........ 6,215,577 | 6,852,674 | 2,435,000: 2,653,370 | 12,618,299 | 531,707, 039 26. 56 
1890........ , 6,016,525 | 6,633,219 | 2,053,000 | — 2, 923, 606 | 13,025,637 | 563,603,232 | 27.99 
1891.2... | 6,233,020 | 6,871,905 | 3,230,000 ! 3,559,400 | 14,744,329 ; 587,504, 553 ' 25. 69 
1592....... . 6,816,323 7,514,906 — 8,228,000 | 39,557,256 | 14,99«, 632 | 593,497, 904 | 30. 22 
1593 7,535,000: 8,307,237 3,350,000, 3,691,700; 15,753,699 | 682, 688, 296 | 31.30 
18015. coco | 8,629,000 | 9,509,158. — 4.311,000 į 4,750,722 4. 15,197, 510 — 610, 4«7, 368 27.97 
1595........ 9,079,138 | 10,005,210 , 4,519,000 | 5,343,598 - 19, 428, 643 | 644, 177, 076 29. 98 
1896. ....... 9,229,000 | 10,170,355 | 5,019,690 | 5,531,698 | 20,566,748 | 664,091,718 on. 9? 
1897........ 11,207,475 | 12,350,638 | 5,017,751 | 6,225,516 |. 22,071,093 | 697,213, 515 2s. 72 
1N0N........ 12,307,450 | 13,562,810 | 6,761,301 | 7,572,657 | 24,797, 873 | 738, 129, 608 29. 80 
1899........ ' 13,562, 810 | 15,730,346 | 6, 710, N31 ' 7,401,948 | 25,511,285 | 801,976, 021 31.63 
1900........ 16,151,557 | 17,799,016 , — 7, 429,457 —— 8,187,262 | 27,684,964 | $46,011, 848 31.58 
1901........ | 16,209,800 | 17,931,201 8,915,938 , 9,561,107 | 30,565,923 | 870,711,044 33. 69 
192........ | 15,759,674 | 17,090,835 | 9, 701, 682 | 10,691,254 | 37,907,163 | 888, 408,059 3. 95 
1903........ 37,818,000 | 19,610, 781 E 11,120,931 | 37,562,430 | 972,195,531 36. 76 
1904........ a19,318,370 | 21,294,639 Foe. | (b) e 40, 945, 965 | 980, 246, 185 35. 89 
1905........ aa nnnm | NET pump pem 


a These figures also include the production of Finland. 

b Latest available figures are used in making up totals for 1004, 

¢ This includes the output of Canada (1905, 8,775,933 short tons); India (1904, 9,202,711 short tons: 
New South Wales (1901, 6,742,186 short tons); Spain (1905, 3,530,569 short tons); South African Repub- 
lic (1904, 2,608,117 short tons); New Zealand (1904, 1,722,279 tons); Sweden (1901, 348,421 tons); Italy 
(1904, 399 199 tons): Queensland (1904, 573,457. tons); also that of Holland, Natal, Cape Colony, Tas- 
mania, Mexico, China, Turkey, Servia, Portugal, etc. (estimated), 8,174,807 tous, 


COAL TRADE REVIEW. 


Outside of the largely increased production, there were no special features which 
marked the coal trade in 1905, either in anthracite or bituminous circles. In the 
anthracite trade the principal factor seemed to be the preparation for a possible 
suspension of mining on March 31, 1906, when the awards of the Anthracite Coal 
Strike Commission would terminate. This spirit of preparation appeared to affect 
both sides. Operators were pushing production and placing large quantities of coal 
in stock at a number of storage plants, and the miners seemed willing to work and to 
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“lay by" for a strike emergency. A large part of this preparation was done in the 
summer months. Consumers had also been forehanded and their cellars had fur- 
nished much of the storage capacity. The fall and early winter months were, how- 
ever, unusually mild, and the customary immediate demands were not in evidence. 
As a result, with storage capacity filled, and production unusually large, a glut was 
threatened, and it was found necessary to shut down the mines several days in each 
week. Another factor of some interest was the abundance in the markets of the 
` small or steam sizes. During the strike of 1902 many users of small anthracite had 
been driven to bituminous coal, and continued to use it even after a full supply of 
buckwheat, rice, and barley coals was obtainable. In addition to this, the produc- 
tion and storage of the domestic sizes was adding to this oversupply of small coal. 
À decided and general cut in prices for these small sizes was threatened, and some 
cutting was done by independent interests, but strong influences were exerted and 
demoralization was prevented: The close of the year found the operators in a strong 
position for the contest expected to come in April. Itisa pleasure to be able to note 
that while the miners did suspend work for a few weeks, there was no strike officially 
declared, and after some skirmishing the miners finally agreed to accept the opera- 
torv offer to extend the award of the Anthracite Commission for another three years. 

Bituminous trade was marked principally by production in excess of market 
requirements, and this naturally resulted in a depression of values. Prices declined 
in nearly every one of the important producing States. At times it was stated that 
coal was sold in some of the western markets at prices which barely paid the charges 
lor freight and demurrage. There was, in spite of this condition, the usual complaint 
of car shortage, though there is little doubt that had the transportation companies 
furnished all the cars desired, the glut of coal at consuming points would soon have 
affected a complete demoralization of the trade. During the anthracite strike of 
1902, and immediately subsequent thereto, when prices for bituminous coal were 
abnormally inflated, many new bituminous mines were opened, and the capacity of 
old ones was increased, and it is safe to assert that the bituminous coal mines of the 
United States are capable of producing, if pushed to full capacity, 50 per cent more 
than the approximately 315,000,000 ton output of 1905. 

Aside from this statement in regard to the tendency to overproduction, which 
even the extraordinary demand in the iron and other manufacturing industries 
could not entirely overcome, there was nothing of peculiar interest, particularly 
among the eastern States, in 1905. There were no labor troubles of note, and except 
for the lower prices, conditions were generally satisfactory. Among the western 
central States mining and market conditions were somewhat similar to those in the 
east, except Illinois, where some difficulty was experienced as the result of the enact- 
ment of what is known as the ‘‘short-firers’ law," a piece of legislation highly 
obnoxious to the operators, and the wisdom of which is certainly open to some 
question. The matter was finally adjudicated by Judge George Gray, to whom it was 
referred after a pretty general shut down of the Illinois mines. It is understood that 
in the wage-scale agreement for 1906 the miners’ representatives have promised to 
use their efforts in securing a repeal. 

In the Southwest the competition of fuel oil caused by the greatly increased pro- 
duction of petroleum in Texas had the effect of materially reducing the demand for 
coal, and the mines of Arkansas and Indian Territory were operated with reduced 
forces, and production was materially lessened. During the summer months, when 
trade was particularly bad, many miners sought other fields of employment, and the 
railroad companies directed their cars to other producing sections. In the fall, when 
oil production declined and the demand for coal increased, operators could not secure 
full advantage because of the shortage in labor and cars. Conditions similar to those 
in the Southwest prevailed on the Pacific coast, where coal production was curtailed 
by the increased production and use of California petroleum. 
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The strike ordered in 1904 against the coal and iron companies in Alabama was still 
officially in effect in 1905, but did not seriously affect production, as new men were 
engaged to take the places of the strikers and the mines were operated ‘‘open shop." 

A comprehensive idea of the conditions which prevailed throughout the United 
States may be obtained from the following reviews of, the coal trade in the principal 
cities. These reviews have been prepared by secretaries of boards of trade or other 
local authorities familiar with the coal trade conditions. 


NEW YORK CITY. 


The following review of the coal trade of New York City has been prepared for 
this report by Mr. Frederick Hobart, associate editor of the Engineering and Mining 
Journal: 

In earlier years Philadelphia was regarded as the main center of the anthracite 
trade, but that position long ago passed to New York. Tidewater prices are now 
based on the selling rates at New York Harbor points, and the larger part of the sea- 
board anthracite supply passes through the shipping ports on the bay of New York 
and the Hudson River. This movement, which is chiefly to New England points, 
serves to equalize the trade during the year. The coast ports, especially those 
beyond Cape Cod, take the greater part of their supply during the summer, when 
shipments by water can best be made and when the local trade is quiet. 

New York City itself is peculiarly a weather market. This arises from local con- 
ditions. The local dealers and distributors of coal do not carry large stocks, partly 
because the value of land is so high that they can not afford large storage yards, 
partly because new supplies are always to be had readily. Fully 80 per cent of the 
population of the city live in tenement houses and flats, where they can not keep 
any coal beyond the limited quantity needed from day to day. Even in the large 
apartment houses and office buildings, which are heated from central plants, it is 
not the custom to carry much stock ahead, for the same reason, that space is too 
valuable. Hence deliveries vary from week to week in a considerable degree. 

New York is also a large consumer of the small or steam sizes of anthracite, as well 
as of the larger domestic sizes. Many manufacturers use those sizes to avoid trouble 
with local antismoke ordinances. Their use is also common in the hotels, the large 
office buildings, and apartment houses, both for the necessary steam plants and the 
central heating plants. Pea coal, indeed, is coming to be more and more in use for 
domestic purposes. In part this is due to the fact that makers of stoves and ranges 
are putting on the market grates adapted to the use of this size; in part also to the 
common, though unacknowledged, practice of retail coal dealers, who frequently mix 
from 10 to 25 per cent of pea with their chestnut size, selling the whole as chestnut 
coal. 

The local market in 1905 was another proof of the existence of these conditions. 
The year opened with a heavy demand, due to the very cold weather then prevail- 
ing. There was no trouble about supplies at the harbor docks, which were abun- 
dant; but there was a good deal of ditliculty in deliveries locally. This was due to 
ice in the rivers, impeding the movement of barges to an extent unusual in New 
York, to the trouble attending the handling of frozen heaps of coal, and to the bad 
condition of the streets, owing to snow and ice. The retail dealers complained of 
the extra cost of deliveries and sought to repay themselves by heavy charges on the 
small orders. The 80 per cent or more of New Yorkers who buy their coal in quan- 
tities from a ton down to a sack or pail at a time, found the cost a greater burden 
than usual. | 

As spring came on rather later than usual, it was well on in April before the city 
trade began to lapse into the usual dullness. The balance of shipment was main- 
tained after that date, however, by the rush of buyers from New England, who 
seemed determined to take advantage of the summer discount, which began in 
April. This came first from the far eastern ports, the Sound ports not coming in 
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until a little later. The cold winter apparently had depleted stocks in New Eugland 
entirely, and with the memory of a hard winter still fresh, dealers and consumers 
seemed determined to be fully prepared for another similar season. It was August 
before this rush was well over and trade had settled down. 

The summer discount, for the reasons already noted, had little effect on the local 
trade, which continued about at its usual level. As the winter approached the 
weather continued exceptionally mild, and in November and December it seemed 
to be assured that there would be an open winter, in sharp contrast to the severe 
seasons of 1904 and 1905. Local trade was dull accordingly, the New England trade 
had been pretty well supplied, so that the year, which had opened with a rush, 
closed on a dull and quiet market. The possibility that a strike might follow the 
termination, on April 1, 1906, of the 3 years’ agreement made under the auspices of 
the Anthracite Strike Commission, did not serve to excite any strong interest. The 
general feeling was that a settlement would be arranged without any serious stoppage 
of production. Moreover, it was reported and generally believed that the anthracite 
companies were accumulating large stocks, which would serve to carry the market 
over any probable disturbance. Later this proved to be a correct opinion. 

The concentrated and direct control of the anthracite trade, which exists in fact 
but not in name, was more than ever apparent in the steadiness of prices and the 
even distribution of shipments from the mines. In January and February there were 
some delays on the railroads, caused by snow. For the rest of the year there was 
little or no trouble in transportation. 

The price list for the prepared or domestic sizes was unchanged through the year, 
except by the summer discounts. The list price was $4.75 for broken and $5 for egg, 
stove, and chestnut, f. o. b. New York Harbor points. The discount was 50 cents 
per ton in April, diminishing by 10 cents each month until it disappeared in Septem- 
ber. This made the prices for April-August $4.50, $4.60, $4.70, $4.80, and $4.90, 
respectively. The prices for the steam sizes are not so definitely fixed, since they are 
sold largely in competition with bituminous coal. In 1905, however, these prices 
were fairly steady. There was a slight flurry in March, when one or two companies 
were charged with trying to unload surplus stocks of these sizes. It soon subsided, 
however, and the agents of the accused companies professed entire ignorance. Prices 
throughout the year were not far from $3 for pea; $2.25 to $2.50 for buekwheat; $1.45 
to $1.55 for rice, or No. 2 buckwheat; $1.30 to $1.35 for barley, or No. 3 buckwheat; 
all f. o. b. New York Harbor ports. For house deliveries retail dealers add from $1 
to $1.25 per ton to these prices, so that the price of egg, stove, and chestnut to con- 
sumers buying by the ton ranged from $5.75 to $6.25, delivered. For small deliveries 
the cost runs up much higher. 

There were no special changes in the trade during the year. The control of the 
New York, Ontario and Western by the New York, New Haven and Hartíord Com- 
pany^had thus far made little or no difference in the course of trade, chiefly because 
the Poughkeepsie Bridge line, which connects the two roads, is not yet in a condition 
to handle a heavy coal traffic. Other incidents of the trade were the purchase of 
Coxe Brothers & Co. by the Lehigh Valley Company; of the Jermyn estate by the 
Erie, and of the Simpson property by the Ontario and Western. "There was also the 
purchase of a number of small tracts and undeveloped properties by two organiza- 
tions known as the Schuylkill Coal Company and the Shankeroth Coal Company, 
which are reported tc be acting in the interest of the Delaware and Hudson Com- 
pany. The only important properties in the anthracite region not controlled by the 
great transportation coinpanies are those of G. B. Markle & Co. and the Lehigh Coal 
and Navigation Company. The stock of the last-named company, which was pooled 
about the end of 1904, in anticipation of a sale, is still in trust, but no deal has been 
effected. These movements are all in the direction of concentrated ownership and 
control of the trade. 
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The bureau of statistics reports the shipments of anthracite coal from New York 
Harbor ports in 1905 at 14,922,173 tons. This includes only shipments by water, 
and not such direct car deliveries as are made in the New York district. 

The bituminous coal trade of New York includes properly, not only the city itself, 
but the country along Long Island Sound and that served from the Sound ports, 
while heavy shipments are made beyond this district to the East. New York Har- 
bor embraces the coal-shipping docks scattered along the New Jersey shore from 
South Amboy to Weehawken, where deliveries are made to the craft which carry 
the coal to the city itself and to the points above indicated. The supplies come by 
rail to New York Harbor from the Clearfield and Broad Top regions in central 
Pennsylvania, from the Cumberland or Georges Creek region in Maryland, and from 
some districts in western Pennsylvania. West Virginia coal reaches New York mainly 
by water from Newport News and Norfolk. The Beech Creek or Northern Clearfield 
coal does not come to New York, but goes to the large cities in central and western 
New York, while the Pennsylvania Railroad controls the city and harbor trade for 
Clearfield coal. The bunker trade—the supply of coal to steamers, coastwise and 
foreign—at New York is practically in the hands of two or three large concerns, 
and is chiefly supplied from western Pennsylvania. For the general trade of New 
York the standard is usually good-grade Cleartield. Cumberland or Georges Creek 
coal has a special trade of its own, which, apparently, can not be disturbed, and it 
commands a higher price than Clearfield. Moreover, Georges Creek coal usually is 
delivered on yearly contracts and does not appear in the general competitive market. 

The opening of 1905 found the trade rather disorganized by the severe winter, 
which had increased consumption, on the one hand, while on the other, deliveries 
had been interrupted by snow on the railroads and by stormy weather and unusually 
heavyice in the ports. In some cases these delays were soserious that opportunity was 
given for speculation, and sales of coal that happened to be available for prompt deliv- 
eries were made at prices running to 25 and 30 cents a ton above the current market 
rates. This condition, however, gradually passed away with the coming of spring. 

A large proportion of the New York trade is done on yearly contracts, and April 1 
is the accepted date for the beginning of the contract year. As that date approached 
there was some anxiety felt, as it had been reported that railroad rates would be 
advanced. This was dispelled by the announcement that there would be no change. 
The Pennsylvania made its rates as before, $1.50 f. o. b. New York Harbor for Clear- 
field, $1.65 for Cumberland, and $1.75 on Westmoreland gas and western Pennsyl- 
vania coals, while the Norfolk and Western and the Chesapeake and Ohio continued 
the old rate of $1.35 to Lamberts Point and Newport News, respectively. 

A feature of the contracting season was the absence of that aggressive competition 
between Pennsylvania and West Virginia coals, which had resulted in breaking 
prices at times in 1903 and 1904. West Virginia coal, indeed, was less in evidence 
last year in the New York trade than it had been for several years previously. 
Some dealers ascribed this to the fact that community of interest in the trade was 
beginning to work. At any rate the contract season passed smoothly, prices being 
generally fixed on the basis of $2.70 New York Harbor for good-grade Clearfield, 
with variations of 5 to 10 cents either way on coals of special quality, or on those a 
little off first grade. This made a price of $1.15 to $1.25 at the mines for average 
grades. Contracting was heavier than in the previous year. Manufacturers seemed 
to be generally assured that their requirements would be large; perhaps, also, they 
felt that there would be little chance of advantage to be gained by waiting for turns 
in the market. This left the quantity of open coal for sale during the year less than 
usual. The larger contracts were especially noticeable among the New England 
manufacturers, who seemed to be bent on securing larger stocks than usual. The 
proportion of contract to open coal in the Sound and New England trade was larger 
than ever before known. 
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After the winter troubles had passed away and the railroads and ports were free 
from obstruction the bituminous trade was interfered with to some extent by the 
rush of anthracite to the ports. For a time this interference was so serious that the 
railroads had to take strenuous measures, holding back shipments and charging 
demurrage on cars. It took some time to regulate matters, and it was in July before 
the trade was in full swing. From that time on, however, it ran smoothly, and 
there was little delay in shipments. Railroad transportation from the mines was 
unusually good and prompt throughout the summer, and it has seldom been the 
case that so few complaints were heard on this point. There were some criticisms 
on car supply heard, as there always are, but these were not so loud as usual. In 
part they were due to the fact that trade was so active; the railroads were forced to 
keep a close watch on the car movement and to refuse cars to points where there was 
any delay in loading or returning. 

The all-rail trade to western New England points was large, like the coastwise 
trade. Up to August this trade ran smoothly enough. In September, however, the 
yearly trouble on account of car service broke out, and several of the coal roads put 
an enibargo on all cars consigned to points on one of the New England roads, because 
cars once on its line are always slow in returning, and at times these delays become 
exasperating, an embargo being the usual remedy tried. 

The supply of vessels for the coastwise trade from New York Harbor points was 
generally good throughout the year. This was especially the case with the larger 
vessels; during the summer there was some scarcity of the smaller boats which take 
cargoes for the shoal-water ports. Freight rates were fairly even and steady, with 
the exception of a break in August, when there was a temporary oversupply of ton- 
nage. This did not last long, however. Vessels generally demanded the loading 
and discharging clause in charters, providing for extra payment in case of delay at 
shipping or receiving ports. 

A few years ago it was a common prediction that the system of shipping by barges, 
convoyed by large tugs, would soon command the entire coastwise coal trade. These 
are no longer heard; there are many barges in the trade, but the number of sailing 
vessels employed does not decrease. 

The closing months of 1905 showed an unusually active trade for the season. 
Manufacturers’ requirements for coal continued large, and reports began to be circu- 
lated of a possible or probable strike in the spring on the expiration of the miners’ 
agreements. This led to a general desire to lay in stocks ahead as far as possible 
and brought abont a condition of trade which hasseldom been equaled in November 
and December. The extremely mild and open winter did not affect the demand for 
steam coal for manufacturers’ uses, while it favored the free movement of coal from 
the mines. There were no obstructions on the railroads, and December showed 
almost as steady and prompt movement as July. The result was that the vear 
closed with larger accumulated stocks throughout New York territory than have ever 
been known to exist. 

The marked feature of the year throughout was the steadiness of prices. With 
the exception of the comparatively small speculative sales in February and March, 
the basis throughout the year varied very little from $2.60 to $2.75 f. o. b. New York 
Harbor for good grade Clearfield—that is, from the basis established by the spring 
contracts. The volume of trade was also large, in spite of the fact that the small or 
steam sizes of anthracite were much in evidence. Upon the whole, the year was a 
good one for the trade. 

No record is accessible of the actual receipts of bituminous coal at New York by 
the several lines. The Bureau of Statistics reports the shipments of bituminous coal 
from the New York Harbor points for the vear 1905 at 9,076,306 tons, an average of 
756,359 tons per month. This would not include bunker coal or direct car deliv- 
eries, nor would it include the large deliveries to Jersey City, Newark, Paterson, and 
other manufacturing towns, which are really in the New York district. 
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BOSTON, MASS. 


Mr. Daniel D. Morss, who has succeeded Mr. Elwyn G. Preston as secretary of the 
Boston Chamber of Commerce, has prepared for this report the following review of 
. the coal trade of that city in 1905: 

The coal trade of Boston opened the year 1905 with only moderate stocks in dis- 
tributers’ hands and with a fairly good demand from consumers, most of whom 
were contented to supply immediate needs only, as prices offered no inducement to 
stock up in advance of wants. 

Bad weather in January delayed receipts by water, and a scarcity of cars for rail 
shipments strengthened the market temporarily, but with the approach of spring 
buyers were inclined to hold off until the season's prices were fixed in April. 

With the decline heavy orders were placed for the earliest possible shipment, so 
that the ''cif." cost might be made as low as possible. Later, as the monthly 
advances of 10 cents per ton per month were established, the demand for prompt 
shipment became less urgent, and it is stated that some cargoes of anthracite 
already afloat were placed by commission houses at something under schedule rates. 

The total receipts of anthracite for the year 1905 were 1,977,398 long tons, against 
2,002,779 long tons in 1904, and were the smallest for any vear since 1898 with the 
exception of 1902, which year should properly be omitted from all comparative 
statementa. 

The gross receipts of bituminous coal, however, show a gain over 1904 of 340,888 
tons, from 3,065,873 tons in 1904 to 3,406,761 tons in 1905, but still fall behind 1903 
by 83,202 tons. 

The net receipts of anthracite for local consumption are practically unchanged 
from 1904, while the whole increase in receipts of bituminous went into local 
consumption. 

The following table shows the feceipts of both anthracite and bituminous coal in 
detail for the last year, compared with the total receipts in 1904—the amounts 
received at Boston and forwarded to New England points and the net receipts at 
Boston (for local consumption): 


Monthly receipts of coal at Boston, Mass., for 1905, with comparisons. 
[Long tons. | 


lamount forwarded to New) Net receipts (for local 


| Receipts, all routes. 


Month. Engen points. | consumption ). 
Anthracite.: Bituminous. | Anthracite. | Bituminous. Anthracite. | Bituminous. 
January...........-- 129,122 243, 324 17,678 82, 837 114, 444 160, 487 
February ..........- 86, 786 174, 716 22, 534 78, 084 64, 252 96, 682 
March ............-. 171, 676 338, 384 14, 145 88, 577 157, 531 249, 807 
April...........0005- 206, 399 287,667 29, 506 89, 442 176, 893 198, 225 
Mage) ' 204,531 | 318, 550 29, 693 100, 015 174, 838 218, 505 
June ..............-- 190, 053 343, 500 23, 836 106, 370 106, 217 237, 190 
Iori 143, 544 272, 936 20, 589 94, 440 122, 955 178, 496 
IN 129, 156 287, 866 12, 958 99, 192 116, 198 188, 674 
September .......... 158, 699 274,217 13, 413 93, 678 145, 286 180, 539 
October . ............ 192, 536 235,617 20, 487 97, 729 172, 049 197,888 
November .......... 181, 556 285, 615 28, 579 84,103 152, 977 204,512 
December........... 183, 340 | 281,369 21,147 79, 432 162, 193 201,937 
Total, 1905 ....| 1,977,398 | 8,406,761 264, 565 1,093,879 | 1,722,833 2, 312, 882 
Total, 1904 ....| 2,002,779: 3,065,873 269, 105 1,094,665 | 1,733,674 1,971,208 ` 
Total, 1903 ....| 2,173,977. 3,489,963 277,093 915,697 | 1,896, 884 2,574,266 
Total, 1902 ....| 1,057,170: 3,226,028 108, 209 762, 598 948, 961 2, 463, 435 
Total, 1901 ....| 2,163,558 333, 178 792,225 | 1,880,880 1, 856, 636 


2, 648, 861 
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The receipts of both anthracite and bituminous coal at Boston by rail shows a fur- 
ther decline and aggregate only 77,024 tons out of a total of 5,384,159, or only a little 
less than 1} per cent. 

The receipts of foreign coal are practically limited to the supply of gas coal from 
the provinces, but these total 608,471 tons against 550,383 tons in 1904, and are the 
largest normal receipts for any year. The extraordinary receipts of 1901 and 1902 
were, of course, the result of importations to fill the gap in supplies resulting from 
the coal strike, and the consequent suspension of the tariff on foreign coal. 

The following table shows the receipts of domestic and foreign coal at Boston by 
water and by rail for a series of 5 years: 


Receipts of coal at Boston, Mass., for five years. 


{Long tons. ] 
| Domestic. | 
| | Foreign. 
Year. By water. l All rail. | Total 
Anthracite. | Bituminous, | Anthracite. ¡ Bituminous. | Anthracite. | Bituminous. 

1901... ce 2, 1:39, 989 2, 063, 691 23, 569 11,199 id eset meet - 538,031 | 4,812,419 
1902...... | 974, 619 2, 103, 696 40, 755 120, 812 41, 766 1,001,520 | 4,283,198 
1849... 2, 042, 512 2, 078, 499 109, 033 185, 330 22, 432 1,226,134 | 5,663,940 
1901... 1, 961, 785 2, 397, 885 40, 994 117,605 AM 550, 383 | 5,068, 652 
1905... .... 1, 941, 478 2, 757, 186 35, 920 41,104 iones 608,471 | 5, 384, 159 


No foreign anthracite coal received in 1904 and 1906. 


The coastwise coal freights have been comparatively steady throughout the year, 
ata somewhat lower average than in 1904. The market has been apparently an 
open one, without combination or manipulation, and fluctuations in rates have been 
governed by the natural laws of supply and demand. 

While the barge rate from New York was nominally 50 cents during the greater 
pact of the summer, vessel rates ranged from 55 cents minimum to 80 cents maxi- 
mum. Hampton Roads and Philadelphia rates ranged from 65 to 85 cents per ton, 
while Baltimore rates were quoted from 65 to 95 cents. The average range in rates 
was about 25 cents per ton. 

Retail prices of anthracite coal at the opening of the year were as follows: Stove 
and chestnut, $7; egg, $6.75; furnace, $6.50; pea, $5. These prices ruled unchanged 
until the middle of April, when the schedule prices of all sizes, except pea coal, were 
reduced 25 cents, the latter remaining unchanged. No further change was made 
until November 18, when an advance of 50 cents per ton was established all around, 
with the exception of pea, which was raised 25 cents. These prices prevailed for the 
balance of the year. 

The f. o. b. price of Pocahontas coal at Newport News was $2.60 per ton from 
January 1 to April 1, $2.50 from April 1 to October 1, and $2.60 from October 1 to 
December 1, to which must be added the current rate of freight, varying, as shown 
in the table herewith, from 65 cents per ton minimum May 4 to 85 cents per ton 
maximum, which was reached on January 13 and again on December 15. 


Coal freights to Boston during 1906. 


Minimum. Maximum. 
From— — Bc 
Rate Date Rate Date 
Cents. Centa 
New York...... eec eese 55 | July 30 ooo aureae cue es 80 | December 10. 
Philadelphia................ 60 | July 20-August 10 ........ 85 | December 26. 
Baltimore................... 65 | August 15................. 95 | December 20. 
Norfolk and Newport News. 65 | May A 85 | January13and December 15. 
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PHILADELPHIA, PA. 


The following review of the coal trade of Philadelphia during 1905 has been pre- 
pared for this report by Mr. Samuel R. Kirkpatrick, representative of the New York 
News Bureau in Philadelphia. 

The year 1905 was a record-breaking one in the production of anthracite coal. The 
output of all the mines exceeded that of any other year, and the shipments to the vari- 
ous cities that depend on hard coal for their fuel were larger than ever. Although 
since the anthracite coal strike of 1902 there has been a decided advance in the 
retail price to the consumer, there has also been a large increase in the amount of 
coal consumed. The increase in the eastern cities is a natural one, but the increase 
in the western cities is accredited to the fact that the coal companies are sending ont 
agents to secure business from places that have heretofore been neglected. The 
strike of 1902 taught the consumer a lesson in more ways than one. It showed them 
that it was good policy to always have a stock on hand and also how to economize in 
the use of the fuel. Early in 1905 it was apparent that a new agreement would have 
to be made between the miners and operators. This led to the laving in by the con- 
sumer of a large amount of coal, much more than was usually the case. As the pre 
vious winter was a very severe one many housekeepers had to purchase a supply in 
the middle of the season. It is evident that more than that required for immediate 
needs was bought, so that if the weather was severe there would be enough coal to 
last through the cold season. However, the winter of 1905-6 was a mild one, and 
the quantity of anthracite consumed was fully one-third less than what it was during 
the previous winter. Notwithstanding the mild winter it is believed there wasa 
greater quantity of anthracite consumed than ever before. At the close of the year 
the retail dealers were practically out of orders and the demand was only fair. Had 
the winter of 1905-6 been as severe as the previous one the consumption would 
undoubtedly have been much greater, and the demand would have compelled the 
coal companies to work their mines to their utmost capacity. 

For domestie use anthracite coal is the only fuel used in Philadelphia, and the 
bituminous coal consumed is for factory use exclusively. There is considerably more 
bituminous fuel used by the manufacturing establishments than was used prior to the 
strike of 1902. 

The anthracite coal companies produced in 1905 the largest amount of coal in the 
history of anthracite mining. Naturally a large amount of this output was steam 
Sizes, and while there was a fair demand for all sizes below pea, the production was 
so large that before the end of the third quarter the supply of these sizes amounted 
to many million of tons. The piles of small sizes accumulated so fast that extra 
efforts were made to get rid of some of these coals. At no time did there seem to be 
an excess of prepared sizes. The coal companies, with the exception of the indi- 
vidual operators, maintained prices. The cutting was of small lots, and were made 
when there was no demand and by the companies that had no room to store the coal. 

The year 1905 was in some respects similar to that of 1904. As soon as the regular 
spring reduction was made in April of 50 cents a ton there was a rush of orders and 
the coal companies had more than they could fill, the consequence being that many 
orders had to go over until the following month, when an additional 10 cents was 
added. For the months of May, June, July, and part of August the demand for 
prepared sizes was equal to the production, but after that time and until November 
the trade had a resting time. There was, however, little let up to the production 
and what coal was not sold was put into stock. Toward the latter part of summer 
there was some cutting of prices on pea and other small sizes. This reduction was 
made by one of the large coal companies, and at one timc it looked as if a general 
coal war would be the result. It was avoided by a restoration of prices after a con- 
ference. The few days the reduced prices were in effect caused considerable uneasi- 
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ness, and the company that made the reduction booked a large number of orders. 
This somewhat unsettled the market and made the demand for steam sizes after the 
restoration less than what it was before the cut was made. 

Philadelphia is one of the greatest shipping ports for anthracite and bituminous 
coal in the East. The bulk of the business is done by three companies, and each 
year they are adding greater facilities for the prompt handling of an increasing busi- 
ness. The Philadelphia and Reading Railway Company's piers at Port Richmond 
are about the finest in the country. Here this company sends millions of tons away 
each year. Most of this business is done in the company's own boats, and besides 
handling anthracite coal it has shown a great increase in its bituminous tonnage. 
The Pennsylvania Railroad Company has increased the shipping facilities at its 
Greenwich piers, and the Baltimore and Ohio also shows a steady increase in ita 
coastwise tonnage. The amount of anthracite shipped to this city in 1905 was only 
a little less than it was during the previous year. There was a good demand for 
domestic sizes of coal during the year. Toward the close of 1905 the dealers began 
to stock up, and at the end of the year it is said they had on hand more coal than 
ever before. Besides this the amount of coal in the bins of the consumers was also 
larger, and the weather was so mild much less coal was burned than is generally done 
in December. During all the time the accumulation of steam sizes was going on, and 
on December 31, 1905, it is claimed that the stocks of buckwheat, rice, and pea were 
much larger than the companies cared to carry. The accumulation of these sizes 
gave the coal companies considerable concern and many schemes were enacted to 
get rid of the surplus. The demand for prepared sizes naturally created an increas- 
ing pile of smaller sizes, and the demand for these was not enough to take what was 
produced. 

There was a decrease in the consumption of anthracite during the vear 1905 as 
compared with 1904. The amount of anthracite consumed in this city in 1905 was 
4,371,478 long tons, as compared with 4,382,949 long tons in the previous year. This 
decrease was to be expected in a year when everything was against the large con- 
sumption of anthracite. The months of November and December were mild and 
more like fall than winter. There was more bituminous coal used than in the pre- 
vious year. The consumption of this fuel in 1905 was 2,143,024 tons, as compared 
with 1,891,885 in 1904, being an increase of 251,139 tons. The increase in the use of 
bituminous coal was brought about by a greater quantity being used by the large 
manufacturing establishments. Nearly all the manufacturing plants were working, 
and in many cases they were being operated to their full capacity. In the previous 
year a number were shut down. 

The coal and railroad companies were better prepared to handle a large output of 
anthracite and bituminous coal during 1905 than ever before, and this was necessary, 
as for months at a time the coal companies produced over 5,000,000 long tons. A 
few years ago such a production was considered impossible, and when 5,000,000 was 
reached the companies seemed unable to handle the output. There were not enough 
cars to transport the product, and conditions around the breakers became congested. 
Now a better system prevails, and as each company has added more cars to its 
equipment the coal can be more readily taken care of. The total production for 
1908 was the largest in the history of anthracite mining, although the companies 
during the latter part of the year curtailed the output by reducing the working hours 
of the mines. For a few weeks the mines were shut down several days in each week. 
The total shipments of anthracite to this city in 1905 were 6,243,089 long tons, as 
compared with 6,134,556 tons in the previous year, an increase of 108,533 tons. The 
shipments of bituminous in 1905 were 6,658,320 long tons, as against 5,808,437 tons in 
1904. There was an increase in the shipments of bituminous coal for export of 
127,136 tons, an increase in coastwise and harbor shipments of 471,608 tons and ar 
increase in local consumption of 251,139 tons, 
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The coal companies do not, as formerly, issue monthly circulars. The price is 
fixed, and each April there is a reduction of 50 cents a ton. This price only applies 
to coal delivered that month. In May an advance of 10 cents is made; in June 
10 cents more; July still another 10 cents, and in August the last 10 centa, so that in 
September the regular circular price is again in force. 

The Philadelphia and Reading Railway Company is rapidly forging ahead as the 
leading coal carrier. It has always carried the largest tonnage of anthracite, and 
during the year 1905 it maintained its lead in the transportation of this fuel and also 
did a large bituminous business. The Reading Railway has a large number of 
industries along its system and when they are all working to their full capacity, as 
they were in 1905, a large amount of coal is consumed. The Reading is now a factor 
in the soft-coal movement, and it is believed that the day is not faroff when bituminous 
tonnage carried by it will exceed its haulage of anthracite. 

Although the manufacturing industries of this State were generally in full blast 
during the year 1905 some cutting was indulged in by both the bituminous and 
anthracite coal companies. The cutting by the hard-coal companies was limited, 
but was more general among the bituminous operators. Fora time soft coal was 
a drug on the market and prices rapidly fell. Many manufacturers had laid in large 
supplies and when this stocking up was completed a surplus was created, so that 
circular prices could not be maintained. Soft coal can not be stored like anthracite 
without deterioration and producers were anxious to get rid of their output. In 
some instances the reduction amounted to from 50 to 70 cents below the circular 
prices and it is said that for a time the coal could be bought for a little over $1 a ton 
atthe mines. The anthracite coal companies endeavored to get back some of the 
trade they lost through the strike of 1902 and this effort was in a measure unsettling 
to the bituminous trade. There were more steam sizes of anthracite on hand on 
December 31, 1905, than ever before. It is estimated that the various coal com- 
panies had at least 4,000,000 tons of steam sizes stored up on that date. There was 
little trouble experienced by the bituminous coal companies in securing enough cars 
to handle their business. The railroads have more cars now than ever before and 
the distribution is better. The anthracite coal companies are closely allied to the 
railroad companies, and the question of car distribution is not so much of a disturt» 
ing factor. Toward the latter part of the fall, however, there was a period when 
even the anthracite mines had to be shut down, owing to the short supply of cars. 
During that time the trade was dull and many of the cars were being utilized for 
storage purposes. 

There was a falling off in the exports of anthracite to foreign countries. The 
foreign shipments of hard coal amounted to 40,414 tons, the largest amount being 
shipped to Cuba, there being sent to that country from this city 21,993 tons, as against 
19,087 tons in 1903. There were 400 tons sent to Mexico, 7,755 to Newfoundland, and 
5,952 to Nova Scotia; 475 tons were shipped to Haiti, 2,971 to Quebec, and 645 tons 
to the Bermuda Islands. The export shipments of bituminous were larger than the 
previous year. . There is quite a large trade being built up between this city and 
Cuba. In 1905 the shipments of soft coal to Cuba were 375,660, as against 322,365 in 
1904. Mexico took 156,992 tons, the British West Indies 18,203, the Danish West 
Indies 66,609, and the French West Indies 36,440 tons; 8,022 tons were sent to South 
America, 11,008 tons to Newfoundland, and 2,500 tons to France. In 1905 31,20 
tons were sent to the Philippine Islands. In the previous year there was no coal 
sent from this city to the country’s new possessions in the Pacific Ocean. The total 
valuation of anthracite coal exported was $180,695 and that of bituminous $1,922,544. 

Each year a larger amount of pea coal is used for household purposes. Many 
housekeepers are using this size coal not only for cooking purposes but for the heater 
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as well. This is about the only small size that has maintained an increase in con- 
sumption. The other sizes while being produced in much greater quantity were less 
in demand. The large coal companies seem to have considerable trouble in supply- 
the demand for pea coal. It is believed that within a few more years the consump- 
tion of this size for domestic purposes will be greatly increased. There are many 
who are now using it in their furnaces and the reports made by them are quite 
favorable. However, pea coal will never take the place of stove and chestnut and 
. its increase in use is mostly due to it being cheaper in price than the prepared sizes. 
Notwithstanding the great amount of steam sizes on hand at the close of the year 
prices were held firm and all the companies were working in harmony. 
The following are the prices of the smaller sizes of anthracite coal at the mines for 
each month of 1905: 


Prices for steam sizes of anthracite at the mines during 1905, by months, 


[Per long ton.] 


Month. Pea. Buckwheat. Rice. 
n orit. a aa Sue, het wun dances TP" $1.40-$1.75 | $0. 80-$1.25 | $0. 40-80. 75 
AA enea a a E E S E ES 1.40- 1.75 . 80- 1.25 .40- .75 
D rng PEN C A a a Ne 1.40- 1.75 .80- 1.25 .40- .75 
ADHE rs A ete E. 1.40- 1.75 . 80- 1.25 .40- .60 
nE A Sophie tesi Ee Seale sica ir acetates 1. 40- 1.65 .80- 1.16 .40- .60 
© AO 0 m LP ERR 1.30- 1.50 .80- 1.10 .40- .55 
July eee oc ideas hones 1.20- 1.50 .70- 1.00 .35- .55 
ROUCO iiado 1.20- 1.50 .70- 1.00 .30- .60 
Septem A A 1.20- 1.50 .65- 1.00 .30- .60 
A A A LE E oe pa oe eae Marten sad 1.35- 1.50 .75- 1.00 .40- .60 
Novem beT Fer eto A swale aed a adioa 1. 40- 1.75 8 1.25 .50- .65 
a A ido East ic acc eue ie etu EE 1.50- 1.85 . 85- 1.25 .50- .75 


There was no change in freight rates for local delivery during the year. The 
charges per ton, which vary according to the region from which the shipment is 
made and according to size of coal, were as follows: 


Freight rates on anthracite coal from regions to Philadelphia, Pa. . 


[Per long ton.] 


; Pre wired g : Buck- 

Region eee Pea, wheat. 
SSS i a vM sh ee RE d es Se oe — — | | —Á——————— 
SONGS IN soe ates o erbe nga hn Udi ee Len me teet | gto} $1.40 $1.25 
Lehigh ar cee eee ioe Nace i tuae D IA LL M P waco | — 75 1.45 1.30 
hu xs ror IT | 1. 80 1.5 1. 35 


Through the courtesy of the officers of the Pennsylvania Railroad Company, the 
Philadelphia and Reading Railway Company, the Lehigh Coal and Navigation Com- 
pany, and the Baltimore and Ohio Railroad Company, data have been furnished ` 
from which the following table has been compiled. Itshows the distribution of coal 
at Philadelphia for the export trade, the coastwise and harbor trade, and the Phila- 


delpbia local trade. 


~ 
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Distribution of coal at Philadelphia, Pa., in 1904 and 1906. 


[Long tons.] 


| 1904. 1905. 
Destination. SESTO HERE SS Bà PEL 
| Anthracite. | Bituminous. | Anthracite. | Bituminous. 
EXDOEL, once oso sz ra peat eate lese Mine mt tenes | 43, 630 576, 290 40, 414 703, 426 
Coastwise and harbor.................... ees. | 1, 707, 977 3, 340, 262 1,831,197 3, 811, 870 
LOCHD- re div A e ve es na ee 4, 3S2, 949 1, 891, 885 | 1,371, 478 2, 143, 021 
Ota PIRE ER TER EUR | 6,134,556 . — 5,808,437 6, 243, 089 6, 655, 320 


bn 


The price circular of the Philadelphia and Reading Coal and Iron Company, which 
is the same as other companies, is as follows: 


Circular prices for anthracite coal in Philadelphia, Pa., during 1903, 1904, and 1903. 


1903. 1904. 1905. - 
Size eae al | =e: ID 
! Septem- ; Septem- : Septem- 
April y ber. April. Dor. April. ber 

Lump and steamboat ............ Lulu $3. 25 | $3.75 $3. 00 $3. 00 $3. 00 $3 00 
Biro keris: is nea es ahve select tees | 3.00 3. 50 3.00 3. 50 3.00 3.50 
¡ANA A IA 3.25 3.75 3.25 3.75 3.25 3.75 
MOV OD | 3.25 3.75 3. 25 3.75 3. 25 3.75 
CHOSINUU bigs cose oe ee See eG ba ee San sees 3. 25 3.76 | 3. 25 3.75 3.2 3.7 
POR se 2.505 ive EE ERE X nt ES WR E KU ees | 2.00 2.00 2. 00 2.00 1.50 1.50 
Buck wheat qe ayi — € 1. 75 1.75 1.50 1.50 1.00 1. 00 


The following review of the coal trade of Baltimore in 1905 has been prepared by 
Mr. Maurice J. Lunn, editor of Coal and Coke: 

Notwithstanding the fact that the coal trade of Baltimore had some drawbacks 
during the year 1905, more particularly in the bituminous coal business, the vear, as 
a whole, may be said to have been a prosperous one. 

The winter of 1904-5 was quite severe, with resulting scarcity in the car supply and 
slow movements of the available cars, owing to the motive power being operated at 
a low capacity, all of which conditions had a beneficial efíect upon the coal trade. 

Anthracite trade. —In the anthracite trade the prices were firm throughout the vear, 
and in some cases they were slightly above the schedule. Although the winter of 
1904—5 was one of the most severe in the history of this section of the country, the 
consumer fared very well owing to the fact that both he and the retail dealer had 
prepared for the emergency by laying in a pretty good supply in the fall and. early 
winter, and this branch of the coal business was conducted upon an even basis under 
profitable conditions. There was more or less trouble in making deliveries to the 
residential districts, owing to the frequent and heavy snows, but taking it in its 
entirety the hard-coal trade was conducted. satisfactorily to both the consumer and 
the dealer, with a good profit to the latter. The late spring resulted in the healthy 
winter demand being somewhat extended, necessitating the consumer replenishing 
his stock, which, of course, tended to increase the demand beyond the usual winter 
requirements. 

The business in the anthracite trade immediately after April 1, with the view of 
taking advantage of the discount of 50 cents per ton, was quite brisk, followed a 
month or two later by a decided inactivity which lasted until late in the summer or 
early fall, when the householder began to lay in his winter supply, at the same time 
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having in view the possibility of a coal strike. This gave quite an impetus to the 
demand which continued throughout the fall of 1905 and over into the first few 
months of 1906, in spite of the fact that with the exception of a few days the weather 
was unusually mild. While the weather was marked in comparison with the preced- 
ing winter, there was an increase in the amount of business done. 

Bituminous trade. —While the year started in with a good demand for bituminous 
coal, brought about in greater or lesser degree by the scarcity of cars, supplemented 
by a general freeze-up which greatly curtailed or absolutely prohibited shipments 
by water, prices were not all satisfactory to the producer. "With the opening of the 
weather later there was a large amount of bituminous coal contracted for, resulting 
in a large coastwise and foreign shipment, but prices continued to go lower, the 
summer months experiencing a depressed state for this branch of the industry, 
although the tonnage was larger than heretofore. 

In the early fall, however, better prices prevailed, due in part to a rather serious 
car shortage, with spot coal rather scarce and the larger operators finding themselves 
sufficiently employed in caring for their contracts. An unusually large grain move- 
ment also had its effect on the coal trade, which, together with increased activity in 
the manufacturing establishments, brought about a brisk demand for coal. 

There has been an increase in the demand for fuel for manufacturing purposes, 
owing to the inauguration of new establishments since the 1904 fire, and there has 
also been a marked increase in the coastwise shipments and exports. The coastwise 
shipments from Baltimore in 1903 were 1,731,869 tons; in 1904 they were 2,302,788 tons, 
and in 1905 thev amounted to 3,084,889 tons; all bituminous coal with the exception 
of about 250,000 tons of anthracite coal per annum. In domestic exports of coal, all 
bituminous, this port is credited with 116,294 tons in 1903, 150,912 tons in 1904, and 
341,107 tons in 1905, showing a decided increase in the coastwise and export business 
during the past three years. 

The following statement gives the coastwise and export shipments from this port 
for the last three years: 


Coastwise coal shipments from Baltimore, Md. 


[Long tons.] 
* Total. Anthracite. | Bituminous. 
LIA A seed eis ese aha aes it ae ended iste A 1, B1896 deen Crea ses Sera e dS aces 
1904... 2 dv Stee DSi iid aie cedes. e gates sve Ue 2, 302, 788 238, 728 2, 064, 060 
PNE cures pee ee AOR RS Qu uera Utere fud e i a ee d e 3, 084, 889 252, 568 2, 832, 321 


Long tons 
jp jo prc ——————— 116, 294 
jj c ML ENTUM 150, 912 
IUUD ose recs ve Seen d DURER LA ux FD ued A RRA SA d Vite e ooo MV ED DE RS 341, 107 


While the shortage of transportation has no doubt had its effect, the natural grow- 
ing demand has played its part in the general improvement. Besides this the strike 
talk probably had some effect on the trade during the last month or two of the year. 
The demand of the past year has not been at all abnormal, and it is confidently 
expected that the year 1906 wiil show even better results in the coal tonnage of 
Baltimore. 

From a tonnage standpoint there is no cause of complaint, but with the large ton- 
nage of bituminous coal being mined and the extension of facilities for increasing the 


M R 1905— —34 


530 MINERAL RESOURCES. 


same comes the necessity for more businesslike arrangements in the mercantile end 
of the business. The history of the soft coal trade of the past year especially empha- 
sizes this point. 

The receipts and shipments of anthracite and bituminous coal for 1905 were as 
follows: 


Receipts and shipments of coal at Baltimore, Md., in 1905. 


[Long tons.) 
Tide-water shipments. 
Receipts. |—————————————— 
Coast wise. Exports. 
PICUMIN GUS os Sates eva er dex neg aoe etek eset 3, 861, 917 2, 832, 321 341,107 
ADT e 751, 097 252,968 l............ 
A A ated et a ede E 4, 613, 014 3, 084, R59 341,107 


In computing the coal tonnage of the port of Baltimore it is only fair to include 
the receipts of coal at the plants of the Maryland Steel Company at Sparrow Point, 
Md., about 9 miles from the city, and the Central Foundry Company, located at 
Dundalk, Md., about 6 miles out of the city. "These figures are not included in the 
above statement. 

Mr. F. W. Wood, president of the Maryland Steel Company, states that their con- 
sumption of bituminous coal for all purposes during 1905 amounted to 632,450 long 
tons, as compared with 596,738 tons in the previous year, while they consumed 
53,990 long tons of coke during the year, purchased from outside sources, in addition 
to the amount of coke manufactured at their own ovens at their plant. 

Mr. J. W. Voorhis, manager of the Central Foundry Company, advises that there 
were consumed at their plant during the past year 4,183 short tons of coke and 2,863 
short tons ot coal, as compared with 3,575 short tons of coke and 2,009 short tons of 
coal in the preceding year. 


PITTSBURG, PA. 


The following table, which presents the statement of the amount of coal shipped 
to the city of Pittsburg, and through that center to other points, has been compiled 
from reports made to the Geological Survey by officials of the railroads entering 
Pittsburg and by the United States army otlicer in charge of the slack-water navi- 
gation on the Monongahela River and of the improvements under way at Davis Island 
dam, on the Ohio River below Pittsburg. The railroad officials furnishing the infor- 
mation for this report, and to whom special acknowledgment is due, are Messrs. 
J. G. Searles, general coal freight agent of the Pennsylvania Railroad, Philadelphia, 
Pa.; W. L. Cromlish, coal and coke agent of the Baltimore and Ohio Railroad, Pitts- 
burg, Pa.; C. F. Perkins, general ore and coal agent, Pennsylvania lines west of 
Pittsburg, Pittsburg, Pa.; W. A. Terry, general freight agent, Pittsburgh and Lake 
Erie Railroad, Pitteburg, Pa.; J. B. Safford, superintendent Pittsburgh, Chartiers 
and Youghiogheny Railway, Pittsburg, Pa., and H. J. Booth, general freight agent, 
Wheeling and Lake Erie Railroad, Pittsburg, Pa. The statistics of the movement of 
coal through the Monongahela locks and the Davis Island dam, on the Ohio River 
below Pittsburg, have been furnished by Maj. William L. Sibert, Corps of Engineers, 
U. S. Army. The statement for 1905 includes the shipments over the Wabash- 
Pittsburg connections which have not been previously reported, and shows a total 
gain in business over 1904 of nearly 5,500,000 tons. Of the total movement to and 
through Pittsburg in 1905, 9,484,860 short tons, or about 35 per cent, was river coal. 
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Shipments of coal to and through Pittsburg from 1901 to 1905. 
[Short tons.] 


Transportation route. 1901. 1902. 1903. 1904. 1905. 


Pennsylvania R. R.: 


To Pittsburg and vicinity ............ 2,051,361 | 2,062,422 | 1,851,848 | 1,968,596 | 52, 126,670 
To westof Pittsburg.................. 1,407,643 | 1,701,431 | 2,211,847 | 2,386,163 | 52,728, 232 
Baltimore and Ohio R. R.: 
To Pittsburg district ............ eee] 464,204 580, 241 442, 866 545, 720 597,280 
To west of Pittsburg.................. 1,157,966 | 1,231,814 | 1,305,565 | 1,190,568 1,387,215 
Pittsburg, Cincinnati, Chicago and St. 
LOUIS Rius 3, 933,601 | 4,965,541 | 5,068,885 | 5,689,611 6, 098, 553 
Allegheny Valley Rwy.: 
To Pittsburg district.................. 163, 809 163, 303 96, 377 91,101 (0) 
To west of Pittsburg.................. 19,755 15, 602 47, 895 53, 584 (0) 
Pittsburgh and Lake Erie R. R.: 
Local and Pittsburg .................. 1, 789, 8327 
To west of Pittsburg....:............-. 5, 367, 980 | a a p a aR 0:900 
Pittsburgh, Chartiers and Youghiogheny 
ROW iG EE R ER ees Medus aided 410, 764 860, 763 325, 767 245, 651 872, 222 
Wheeling and Lake Erie R. R............|..... A A esas den E ks ng d 1, 055, 848 
Monongahela River locks: 
To Pittsburg district ................. 64,662,127 | 5,686,022 | 6,803,365 | 4,173,992 5, 558, 541 
To west of Pittsburg.................. 8, 283, 353 | 3,619,905 | 3,069,299 | 2,811,584 8, 926, 319 
Total shipments.................... 23, 411, 890 | 29,259,694 | 30,498,381 | 28,086,438 | 33,318, 240 


——— ee | —— d£EL————À—————— O | SS 


Approximate local consumption...| 9,430,000 | 12,950,000 | 15, 500, 000 | 12,500,000 | 17,500,000 


a Exclusive of tonnage delivered to Pittsburgh and Lake Erie Railroad, which is included in ship- 
ments reported by that company. 

bIneludes shipments over the Allegheny Valley Railroad, now practically a part of the Pennsyl- 
Vania system. 

c Included in Pennsylvania Railroad shipments. 

d West Side Belt, and Wabash Pittsburg Terminal railways. 


MONONGAHELA RIVER SHIPMENTS. 


Maj. William L. Sibert, Corps of Engineers, U. S. Army, reports the amount of 
coal passing through the locks of the Monongahela River in 1905 at 9,484,860 short 
tons, against 6,985,576 tons in 1904 and 9,372,664 tons in 1903. The local consump- 
tion of river coal in 1905, including the amount consumed at the iron and steel 
works, along the first and second pools of the Monongahela River amounted to 
5,558,541 short tons, as compared with 4,173,992 tons in 1904 and 6,303,365 tons in 
1903, while the coal passing through Davis Island dam increased from 2,811,584 short 
tons in 1904 to 3,926,319 tons in 1905. 


Morements of coal through Monongahela River locks and Davis Island dam, 1901-1905. 
[Short tons.] 


Passed Davis 
Island dam, 


Passed through Ohlo River, Difference, 
Year locks on Near Pitts- approximate 
: Monongahela burg. (From | consumption of 
River. annual reports, river coal at 
Ohio River, Pittsburg. 
improvement.) 
p PPP rcc PD 7, 945, 480 8, 283, 353 4, 662, 127 
1902954 x debo A Lue EU EE a 9,305, 927 8, 619, 905 5, 686, 022 
TUE uL aoc ALD UM M M CER DAN CO d 9, 372, 664 8, 069, 299 6, 303, 365 
DOO oec ci Ete de De EM A ESTE M ca ee Sees 6, 985, 576 2,811,534 4,173, 992 
poi lm O eels 9, 484, 860 3, 926, 319 5, 558, 541 


a The coal traffic on the Monongahela is obtained by adding to that which passes Lock No. 3, the 
coal mined and shipped in pools Nos. Land 2. In 1905 there were consumed in pools Nos. 1 and 2 
4,067,120 tons river coal, in the harbor below No. 1, including the Allegheny River, 1,491,421 tons of 
Monongahela River coal, a total of 5,558,541 tons. 
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CLEVELAND, OHIO. 


The total receipts of coal and coke in Cleveland, as reported by Mr. Munson A. 
Havens, secretary of the chamber of commerce, amounted in 1905 to 5,724,638 short 
tons, a decrease of 416,846 tons as compared with 1901, when the receipts were 
6,141,484 short tons. The receipts in 1905 included 4,846,162 tons of bituminous 
coal, 295,423 tons of anthracite, and 583,053 tons of coke. The decrease in the coal 
movement at Cleveland was altogether in business passing through the city, the 
shipments from the city, nearly all of which is by lake, showing a decrease from 
3,135,548 short tons in 1904 to 2,664,092 tons in 1905. The local consumption (the 
difference between the receipts and the shipments) increased almost 55,000 tons, 
from 3,005,936 short tons in 1904 to 3,060,546 short tons in 1905. 

The following tables show the amounts of bituminous and anthracite coal and 
coke received and shipped at Cleveland during the last five years and the total 
receipts and shipments since 1888: 


Coal and coke receipts and shipments at Cleveland, Ohio, 1901-1906. 


RECEIPTS. 
[Short tona.] 


Kind 1901 1902. 1903 1904 1905 

Bituminous ais ewe cet IRAE ae 8,996,493 | 4,949,027 | 5,577,964 | 5,847,476 4, 846, 162 
Anthracite zo sesdc era Ra Exe E PV uses 26, 741 158, 405 254,193 199, 907 295, 423 
COREG: ooo syste Ee das qu rta E DE paced up 601, 213 737, 603 763, 430 594, 101 583, 053 

yi EP 4,924,417 | 5,515,035 | 6,595,587 | 6,141,484 5, 724, 638 

SHIPMENTS. 

Anthracite by rail........................ 18, 731 . 6,214 6, 590 27 74 
Bituminous by ruil....................... 39, 240 116, 184 62, 082 61, 047 50, 575 
Bituminous by lake ...................... 1,787,028 | 2,234,029 | 2,752,549 3, 052, 819 2, 567, 916 
Coke by rall...... esee ere ne yhp 20, 678 24,191 18, 170 21,655 49, 527 


Total lr ÓN 1,865,677 | 2,380,618 | 2,839,891 | 8, 135, 548 2, 664, 092 


Total coal receipts and shipments at Cleveland, Ohio, 1901-1905. 


{Short tons.] 


Year. Receipts. | Shipments. 
TOON so eit s A OR nis v eue RR wv Ra dara doa ad i Ra ete Bale 4, 924, 447 1, 865, 677 
DOD Pesce ashe arate ala R Ecce ace a4 ANE he E RA a Dl a eae p Ec LAR Rees 5, 845, 035 2, 380, 618 
MS sc cits da vacua uoa deor x te cu ele EO eA V Nar ai a V orate Seas eL nares 6, 595, 587 2,839, 391 
TU E A A Ara 6, 141, 484 8, 135, 548 
Dp pu ne CUR CK ALAS ES EA 5, 724, 638 2, 661, 092 


CHICAGO, ILL. 


The following review of the coal trade of Chicago in 1905 was compiled by the 
Chicago bureau of coal statistics and published in the Black Diamond of January 
27, 1906: 

Many facts stand out in connection with the review of the coal trade at Chicago 
during the year 1905. Total receipts of anthracite by rail and water were less than 
the two preceding years. Receipts of bituminous coal by rail slightly exceeded those 
of 1904, but were less than in 1903. Chicago's trade in coal in the country tributary 
to this city expanded during the past year, no doubt due to the fact that business 
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conditions were oppressive at times and shipping companies necessarily were obliged 
to use more active endeavors to find a market for their product, as a consequence of 
which they invaded the territory tributary to this city. Anthracite movement to the 
country amounted to 583,643 tons in 1905, as compared with 521,628 tons in 1904. 
The coal moved in 1905, however, was less than in 1903 by about 23,000 tons, but a 
comparison of this character is not wholly vital, due to the fact that the trade in 1903 
was more or less stimulated by the anthracite strike which had occurred the previous - 
year and the effects of which had not yet worn off. 

Shipments of bituminous coal to the country during 1905 were 2,184,037 tons, as 
compared with 2,097,042 tons in 1904, an increase practically of 85,000 tons. This 
was not a substantial increase when compared with the aggregate tonnage moved, 
but at the same time it furnishes a source of some encouragement, inasmuch as two 
competing centers, namely, Peoria and Milwaukee, perhaps diverted some of the ton- 
nage which normally would have gone through Chicago as a gateway. Another 
feature which also diverted some tonnage is found in connection with the lower 
freight rates from the southern Illinois fields to St. Louis, due to material reduc- 
tions last spring. These freight rates were so much lower that some tonnage was 
diverted from Chicago as a gateway to St. Louis on movement destined for Missouri 
river points. Considering all of these circumstances, which had a tendency to divert 
trade from Chicago, and the fact that the local shipments were increased, the situa- 
tion on the whole is encouraging. The total movement of bituminous to the country 
last year was practically identical with that of 1903, which was a banner year in the 
western trade in the amount of tonnage required. 

The local anthracite consumption in Chicago during 1905 was 1,252, 816 tons, as 
compared with 1,322,322 tons in 1904, a decrease practically of 70,000 tons. This 
does not necessarily indicate that Chicago is becoming less important as an anthra- 
cite consuming center, because 1905 throughout recorded a mild, equable tempera- 
ture, weather conditions naturally reducing the requirements for this grade of coal 
as compared with previous years. Asa matter of fact, when a comparison is made 
with 1903 it is safe to conclude that progress is being made in the consumption of 
anthracite commensurate with the growth of the city. In that year the local con- 
sumption was only 1,124,879 tons. 

In the local consumption of bituminous 6,842,043 tons were required in 1905, as 
compared with 6,818,354 tons in 1904, a nominal increase of 24,000 tons. Practically 
the tonnage of the two years was the same. The railroads last year did not require 
as large a tonnage to move the same volume of traffic as they did the previous year, 
due to the mild weather in 1905. 

While the volume of coal business in Chicago and territory tributary to this city 
correspondingly was on about the same basis as in the previous year, there were 
many features which do not appear in connection with the statistical review. Inthe 
anthracite trade many householders on April 1 had some surplus left in their bins 
from the previous winter, due to the smaller consumption resulting from weather 
conditions. Asa consequence they were rather reluctant to purchase coal when it 
was at the minimum retail price in April and May, and much of the business was 
crowded into the late summer and early fall. The wholesale car-lot movement in 
April was fair, but not as active as in the same month the year previous. By the 
middle of June wholesale demand had become stagnant and did not revive to any 
great extent until September, when the car shortage became a noticeable feature and 
caused activity during that month and throughout October, November, and part of 
December. 

REVIEW OF THE BITUMINOUS TRADE. 


In the bituminous trade from the 1st of April to the 1st of September the market 
was in a demoralized condition nearly all of the time. There was scarcely a day 
during which demurrage coal was not offered from the Illinois and Indiana mines, and 
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part of the time the eastern product from West Virginia, Ohio, and Pennsylvania was 
on a weak basis, purchasers being able to pick it up at a less figure than the circular 
price. The suspension in the mines of Illinois in the early part of July, due to the 
controversy over the shot-firers’ law, created a little activity at that time, but so 
much coal was available from other States that the market did not show any appre- 
ciable advance. With the resumption of mining, coal was produced in heavy supply 
and the demurrage conditions occurred again, prices going to about the lowest point 
for the year the latter part of August. 

There is an adage in the coal trade that market conditions represent ‘‘either a feast 
oraíamine." The year 1905 substantiated this principle. The feast, from the stand- 
point of buyers, occurred prior to September 1. After that time famine conditions 
prevailed. The car shortage became very stringent about the middle of September, 
reducing the output of the mines in all of the bituminous States from normal to about 
35 to 50 per cent of the usual tonnage. In many districts mines were operated only 
two or three days each week because cars were not available for loading purposes. 
This reduction in the tonnage of coal produced soon had its effect on the market, and 
about the lst of October the price situation was the strongest since 1903. Domestic 
lump coal, which went begging in the summer at $1 at the mines, was sold as high 
as $2.25 and $2.50 at the mines, and buyers were using their utmost efforts to secure 
itat those figures. Run-of-mine coal for steam purposes, which sold at 75 and 85 
cents f. o. b. at the mine in June, about the middle of October was commanding 
$1.50 and $1.75, an appreciation of fully 100 per cent. Other grades of coal advanced 
in proportion. 

The year, as a whole, from the bituminous standpoint, particularly from the stand- 
point of western bituminous producers, was unsatisfactory. Many contracts were 
taken during the summer at prices actually below the cost of production, while on 
other contract business the operators about broke even as to prices realized, so 
that profits were eliminated. The seat of the trouble quite naturally is the over- 
production which exists in practically every bituminous field tributary to Chicago. 
Many mines have been opened within the past three years, increasing the tonnage 
capacity of the bituminous-producing belt to a point beyond what consumption can 
absorb. As there continues a tendency to open new mines in this great territory, 
the prospects for the present vear are not the most encouraging, although a suspen- 
sion of mining operations for two or three months might work a change which in 
the end would be beneficial. 


Receipts of anthracite coal at Chicago, Ill., by lake and rad. 
[Short tons.] 


Anthracite by lake.’ Anthracite by rail. 


^ Totalanthracite. — | Increase or 
Month. E (a SE m — IL ————— decrense 
1904. 1905. 1904. 1905. 1904. 1905. in 1905. 

A A PA nes wntecsezck 93, 889 68, 244 53, 889 68, 244 r 14, 355 
February ......-«ec esee] dne 62,088 | 59,389 62, 038 59, 389 — 2,649 
O O rcc EE seco 101,113 | 124,741 101,113 | 124,741 +23, 628 
Aprile saceect bees A 59,802 | 85,246 | 66,068 85,246 | 125,870 +40, 624 
Minas 4,814 | 89,931 | 93,586 | 72,415 98,400 | — 162,346 263, 946 
Ines 142,688 | 86,129 | 93,147 | 52,041 | 235,835 | 138,170 —97,665 
Tila: 147,382 | 113,855 | 58,42 | 48,284 | 206,324 | 162,139 —44, 185 
August ...02....00.20000- 175,557 | 156,623 | 63,285 | 68,042 | 238,842 | — 223,065 —15,177 
September............... 124,146 | 154,601 | 56,599 | 40,667 | 180,745 | — 195,268 +14, 623 
TT sees esses. 145,480 | 76,818 | 69,807 | 58,016 | 215,287] 134,834 — 80, 453 
Noxember............... 162,943 | 102,854 | 72,912 | 77,900| 225,555 | 180,754 —45, 101 
December ............... 67,620 | 118,412 | 71,674] 97,769 | 139,294 | 216,181 +76, 887 


TOM dicas acens 960, 630 | 958,025 | 882,238 | 833,576 | 1,842,868 | 1,791,601 a —51, 267 


a Net decrease. 
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The receipts of bituminous coal and coke during the last five years have been as 
follows: 


Receipts of bituminous coal and coke at Chicago, Ill., for five years, 1901-1905. 


[Short tons. ] 


‘Increase or 


State from which received, 1903. 1904. 1905. decrease 
in 1905. 
Pennsylvania ................ | 025,571 487, 134 M 617,521 516, 362 707, 846 4-191, 484 
Ohio 222a cien escis ches | 492, 701 616, 335 | 666, 265 | 566, 076 631,634 | + 65,558 
West Virginin and Kentucky.’ 1,024,979 969, 132 208,154 | , 960,079 968, 137 + 8,058 
A douce bs 2, 427,092 2, 998, 493 4,301, 503 4, 094, 594 3, 894, 986 —199, 608 
Indinnic o e a ERR | 2, 165, 549 2, 103, 519 2, 610, 716 2, 7113, 597 2, 744, 105 + 30, 808 
By lake ..............eeeeces- 51,240 | 63, 106 | 85, 164 64, 688 79,072 | + 14,394 
Total bituminous coal 6, 687, 132 7,397,719 | 9, 189, 623 $8, 915, 396 | 9, 026, 080 +110, 684 
COR. | 594, 686 602, 740 591,125 269, 731 462,734 + 93,003 
| 


The total receipts and shipments of coal and coke at Chicago during the last five 
years were as follows: 


Receipts and shipments of coal and coke at Chicago, Ill., 1901-1905. 
[Short tons.] 


i 


Anthracite. Bituminous. Coke. 

Year. = p Se CERIS EE TES 

Receipts. nts.” Receipts. | Shipments.) Receipts. | shipments. 

1901 OAE re eiae 2, 192, 545 | 514,639 | 6,687,132 | 1,239,264 | 594, 686 ^ 397, 665 
A e aa | 674, 908 199,735 . 7,497,719 , 1,830,615 602, 740 416, 178 
Dj: ———— | 2, 169, 399 606,711 ! 9,189,623 | 2,184,193 591, 125 375, 942 
eae dia 1, 42, 865 | 521,628 | 8,915,396 | 2,097,042 369, 731 246,504 
1906 e 1,791, 601 583, 643 | 9,026,080 | 2,154,037 | 462, 734 | 296, 091 


MILWAUKEE, WIS. 


The following review of the coal trade of Milwaukee has been contributed by Mr. 
William J. Langson, secretary of the chamber of commerce: 

The coal trade of Milwaukee continues enlarging from year to year, and the Cream 
City can now fairly lay claim to be the main distributing point on Lake Michigan of 
the products of the coal mines of Ohio and Pennsylvania. The amount of coal 
received from lower lake ports at Milwaukee in 1905 was 2,835,132 short tons and by 
car ferries from Michigan ports 241,606 tons. Including the all-rail receipts, the total 
amount of coal received at Milwaukee during the year was 3,157,464 short tons, of 
which 1,268,150 tons were shipped westward by rail and 9,460 tons by lake to other 
ports. 

The annual receipts of coal as given in one of the accompanying tables well illus- 
trates the growth of the coal trade of Milwaukee. This table shows that in 1865 the 
total supply of coal at Milwaukee from all sources consisted of 36,389 tons, aguinst 
3, 157,464 tons in 1905. 

Deducting the shipments from the total receipts of the past year will show the 
approximate consumption of coal at Milwaukee in that period to have been:1,879,854 
tons. The receipts and shipments of the past year were the largest recorded in the 
history of the coal trade of Milwaukee. 
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Receipts of coal at Milwaukee, Wis., for fire years, 1901-1905. 


[Short tons.] 


Source. 1901. 1902. 1903. 1904. 1905. 
7 l 
By lake from— 
CI as 717, 356 132, 803 914, 901 8%, 471 800, 814 
A aa UE ee ones st oe 259, 841 141, 130 153, 325 91,310 60, v41 
OS RO ss 2,365 eae eee 7,003 22, 000 4, 369 
Cleveland i.e eer ES CERES 191, 785 354, 485 436, S34 341, 658 247, 8,8 
Ashtabula si eee Ese oe, 92, 698 97, 378 230, 726 187, 772 215, 455 
ocu 67,214 69, 132 104, 519 194, 361 159, 788 
Bandusky.........oooo.oooonomoooos. 85, 488 131, 285 213, 124 254, 014 i 359, 427 
TOGO sauce ts 315, 036 | 416, 057 477, 950 689, 641 770, 962 
Fäirport ui esr RECEIVER 4, 320 | 20, 690 65, 981 22, 800 | 23,051 
Ogdensburg ............-.- eser 1, 368 4,083 |... ....... | "BC ry ARE 
Huron, Ohio...................... eee 13,950 2,525 23, 046 38, 012 87, 008 
Other ports ............ cece ee eene 13, 600 4, 400 21,912 41, 323 75, 739 
Total. lake ds 1,765 021 | 1,373,971 | 2,649,351 | 2,696,334 | 2,835,132 
By rallroBQd e cui 188, 468 ' 267, 124 374, 626 248, 105 a 32), 332 
Receipts ..........cccceeeceecceceees 1,963, 489 ^ 1,641,095 | 3,023,977 | 2,914,439 | 3,157,404 
a [Including 241,606 tons by car ferry lines. 
Shipments of coal from Milwaukee, Wis., for fire years, 1901-1905. 
[Short tons.) 
Shipped hy— 1901. | 1902. | 1903. 1904. 1905. 
Chicago, Milwaukee and St. Paul Rwy ........... 459,252 | 376,710 | 350,505 | 569,330 665, 09 
Chicago und Northwestern Rwy .................. 255,945 | 243,535 | 259,941 | $61,824 512, 536 
Wisconsin Central R. Row... cee ee ce ee ween 56, 834 25,823 33, 339 55, 368 $7, 105 
A Du vio Dad uet en auta deRs 4,616 180 6, 645 6, 040 9, 460 
"TOUR users decedit Wie A 776,650 | 619,245 | 650,430 | 992,562 | 1,277,610 


Total receipts of coal by lake at Milwaukee, Wis., for five years, 1901-1905. 


[Short tons, } 


Kind | 1901. | 1902, 1903. 1904 | 1905 
AULIL HIC. add eR Ea eed i | 845, 687 | a 172,676 916, 596 | 876,169 802, 083 
Bituminous..........-..cccceeecec ssec elis | 4,107,802 | 1,468,419 | 1,702,755 | 1,820,105 | 2,033,049 
POU eles Nee Bot avian vis Set | 1,952,489 | 1,611,095 | 2,619,351 | 2,696,334 | 2,535,132 


a Strike. 
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Receipts of coal at Milwaukee, Wis., by lake and rail in 1865, 1870, 1880, 1890, and 
annually from 1900 to 1905. 


[Short tons.) 


— 


Year. : | Quantity. Year. Quantity. 
p XP oT EE m | E AAA A cared cg 1, 953, 489 
ARI coco ds 129.865. i| 1902. 2 4c itive did 1, 641, 095 
NECS S ME D BD D 3, 023, 977 
O ccce ba cu ween einie NOD UE RE A oe cil con A eee eee eee ee 2, 944, 439 


T 2 GRIP CERA A Na Stig: | 1, 808, 598 | O E A TEE 3, 157, 464 


CINCINNATI, OHIO. 


Mr. Charles B. Murray, superintendent of the Cincinnati chamber of commerce, 
has furnished the following review of the coal trade of that city in advance of the 
publication of his report: 

The quantity of coal received at Cincinnati in 1905 was largely in excess of the 
high record of the preceding year. This result was partly due to river conditions, 
the period of navigation covering an unusual proportion of the year. While much 
the larger gain in arrivals is shown in the exhibit of river receipts for the year, there 
is also a decided increase shown in rail receipts. Applving percentage in the com- 
parison with the preceding year, there is shown a gain of 66 per cent for river 
receipts and 18 per cent for rail receipts, the aggregate increase being 36 per cent. 
It should be remarked that the river receipts of coal in the preceding year were 
unusually small, the low stage of the river during the last half of the year prevent- 
ing the movement. 

The total receipts of coal at Cincinnati in 1905, as indicated by records and inves- 
tigations of the chamber of commerce, were 160,820,000 bushels. This compares 
with 118,184,000 bushels for 1904, and an annual average of 99,975,000 bushels for 
9 vears prior to 1905. The receipts by river were 72,935,000 bushels, compared with 
43,818,000 bushels for 1904 and an annual average of 50,993,000 bushels for 5 years. 
Rail receipts were 87,885,000 bushels, compared with 74,366,000 bushels for 1904 
and an annual average of 48,982,000 bushels for 5 years. 

Coal shipments by river in 1905 were 6,433,000 bushels and by rail 57,541,000 
bushels, making a total of 63,974,000 bushels, which compares with a total of 
44.676,000 bushels for 1904 and an annual average of 32,517,000 bushels for 5 years. 

The receipts of coal in 1905 represented 45 per cent by river and 55 per cent by 
rail. For a period of 5 years previously river receipts represented 51 per cent and 
rail receipts 49 per cent. 

Prices of lump coal were 8 cents per bushel for lots afloat for Pittsburg district 
product, throughout the year, and 73 to 8 cents for Kanawha, mainly 8 cents, so that 
8 cents may be regarded as the year’s position. Run-of-mine Pittsburg coal was 
quoted at 7} cents, and nut and slack 5 to 53 cents. Kanawha nut and slack was 
quoted mostly at 44 to 5 cents per bushel. The price of lump coal delivered to con- 
sumers, for both Pittsburg (Youghiogheny) and Kanawha, was $3.50 per ton for 
about 5 months of the year and $3.25 for 7 months. The general average price for 
the year was $3.35 per ton, compared with $3.20 for 1904, and an annual average of 
$ for 5 years. The general average price for the year for lump coal afloat was about 
8 cents per bushel, compared with 8.50 cents for 1904, and an annual average of 8.15 
cents for 5 years. For nut and slack coal some sales of Kanawha were made at $1.75 
per ton, delivered, but the prevailing price was $1.90, and for Pittsburg $2—general 
average about $1.95 per ton. 
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Anthracite coal for lots delivered to consumers sold at $7.50 per ton until April, 
declined to $7.25, and advanced to $7.50 in October, averaging $7.37 for the year, 
compared with $7.30 for 1904, and an annual average of $7.60 for 5 years. 

The consumption of coal, as near as can be estimated upon statements of dealers, 
has been pretty evenly divided between industrial and household requirements, the 
past year seeming to justify about 55 per cent as the proportion for industrial uses 
and 45 per cent for household purposes. 

The yearly range and average prices of Pittsburg coal, afloat and delivered, per 
bushel, based on weekly records, compare for a series of years as shown in the follow- 
ing compilation: 


Prices of Pittsburg coal at Cincinnati, 1901-1905. 


[Cents per bushel.] 


Afloat. Delivered. 

Year. Sa p R 2 
Lowest. | Highest. | Average. | Lowest. | Highest. | Average. 
TOOL M eco be cc — eee E T 6i 8 7.50 9 10i: 10.55 
A RE RR OIN EDEN eae dae 6i 10 7.92 10 ld —1L75 
A ete 9 10 9.25 124 144 13.18 
1904 a ia 8 9 8. 50 103 134 11.50 
A e ed sea sees. 8 8 8. 00 11? 12 12.05 


Coal from the Kanawha, Virginia, and West Virginia regions sells at the same, or 
about the same, prices as are obtained for the product from the Pittsburg district. 
Sales afloat are on the bushel basis, 72 pounds; sales delivered are on the ton basis, 
2,000 pounds, and represent screened or lump grade. 

The receipts of coke for the year were 4,580,000 bushels, and the quantity locally 
manufactured was 7,219,000 bushels, making a total of 11,799,000 bushels, compared 
with 10,934,000 bushels the preceding year. For city manufacture the average price 
for the year was 104 cents per bushel; of gas house, 9 cents; of Connellsville, $6.50 
per ton. 

A summary of the movement of coal at Cincinnati, in bushels, during the last two 
years, and the total receipts, in short tons, since 1901, are shown in the following 
tables: 


Summary of coal movements at Cincinnati, Ohio, in 1904 and 1905. 


(Bushels.] 
Details. 1904. 1905. Details. 1904. 1905. 

Total received........ 118, 183,783 | 160,820,000 || Anthracite........... 748, 000 545, 000 
Pittsburg ............. 22, 528, 563 40, 689, 000 || Total: 
Ohio River ........... 130, 707 310, 000 By river.......... 43, 817, 788 72, 935, 000 
Kanawha: By rail 2... 74, 366, 000 87, 885, 000 

By river.......... 21, 158, 513 31, 936,000 || Shipped: 

BY rüll. socio ds 40, 490, 000 48, 037, 000 By river.......... 3, 448, 000 6, 433, 000 
Total Kanawha ...... 61, 648, 513 79, 973, 000 By rail ........... 41, 228, 000 57,541, 000 


Other kinds by rnil...| 33,125,000 39, 303, 000 || ‘Total shipped ........ 44, 676, 000 63, 974, 000 
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Total annual receipts of coal at Cincinnati. 


Year. Short tons. Year. Short tons. 
DEL ee peg oe oer ases ode papa ed 3,292,604 111904 iii 4, 257, 613 
A II A ee See 3,766,796 || 1905... S veo Sos Sessa cesosesetens as 5, 791, 000 
Tee wet teas wae pete Edd 4, 046, 710 


NoTE.—Kanaw ha receipts of coal by rail are computed by percentage of total receipts by rail, based 
on best available information. 

Reveipts of coke in 1905, 4,580,000 bushels; locally manufactured, 7,219,000 bushels; idas 
6.3.0,00y bushels. 


ST. LOUIS, MO. 


The following summary of the coal trade of St. Louis for 1905 has been prepared 
for this report by Mr. William Flewellyn Saunders, secretary and general manager 
of the Business Men's League of that city: 

The prices of coal and coke at St. Louis during 1905 vary only a little from the 
prices of 1904, the slight fluctuations being due entirely to temporary local condi- 
tions. The natural growth of the city in population and in the number of factories 
and their output increased the consumption, of course, for both hard and soft coal 
and for coke. 

There is not likely to be any change in the St. Louis soft coal field, and the bulk 
of the supply will continue to come from the Illinois mines. They are nearer the 
city than any satisfactory coal produced in Missouri or Arkansas and the coal is, 
therefore, cheaper. 

A special feature of the fuel situation during the year has been the large increase 
in the use of gas for cooking and in the use of electricity for power by large mercan- 
tile concerns and factories, this gas and electricity both being supplied by one large 
central plant. The plan of converting coal into electricity at the mines and conduct- 
ing it to the city is being discussed, but is not regarded now as commercially feasible, 
although it is worth considering as one of the sources of cheap power for the future. 

The coal-testing plant of the United States Geological Survey at St. Louis attracts 
large numbers of power users to the city and is teaching them much on the economy 
of fuel consumption. 


Coal prices at St. Louis, Mo., during 1904 and 1905. 


1904. 1905. 
Kind. Se ee a RII ARE NEIN TEE 
Highest. | Lowest. | Closing. | Highest. | Lowest. | Closing. 
Standard Illinois lump coal. ............. $2. 05 $1.52) $1.55 
High-grade Illinois Jump coal ........... 2. 80 1.80 2.30 
Anthracite, large ................... Lue. 7.15 6. 65 7.15 
Anthracite, small........................ 1.40 6. 90 7.40 
Connellsville coke .....oooooooooooomm.o.. 5. 30 5. 45 6. 80 
New River coke .................eeeeeee. 5.30 5.25 6.00 
Kentucky coke cia ccecndae te dace re EE 8. 80 b. 45 8. 50 
GAS CORE ut sd 5.50 4. 20 5.50 
Coal and coke receipts at St. Louis, Mo., 1901-1905. 

Year. " Soft coal. | Hard coal. Coke. Year. Soft conl. | Hard coal. Coke. 

Bushels. Tons. Bushels. Bushels. Tons. Bushels. 
1301........ 118, 860, 775 200,797 | 11,746,592 || 1904 ...... 170, 970, 875 155, 097 8, 558, 100 
1902... 130, 145, 350 . 60,944 8,180,000 || 1905 ...... 171, 727, 675 158, 843 12, 350, 278 


199. ....... 159, 221,625 | 165,920 | 11,414,720 
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PRODUCTION OF COAL, BY STATES. 


Ineluding Alaska, Idaho, and Nevada, in each of which a few hundred tons of 
coal were produced, there were 31 States and Territories which contributed to the 
total production in 1905. Of these 31 States and Territories, 13 are east of the Mis- 
sissippi River and 18 are west of it. The 13 States east of the Mississippi River pro- 
duced in 1905, 347,220,189 short tons, or 88.3 per cent of the total product, while the 
18 States west of the river produced 45,699,152 short tons, or 11.7 per cent of the 
total. Of the 13 States east of the Mississippi River 6 are located north of the natural 
dividing line formed by the Ohio and Potomac rivers, and 7 lie to the south of the 
line. The 6 northern States produced in 1905, 278,537,802 short tons, while the 7 
southern States produced 68,682,387 short tons. But while the northern States excel 
the southern ones to such a great extent the ratio of increase during the last 25 years 
has been decidedly in favor of the latter. In 1880 the northern States produced 
63,044,558 short tons and the southern States 3,793,308, the former being about seven- 
teen times the latter. In 1905 the northern States produced 278,537,802 short tons, 
or a little over four times the 68,682,387 tons produced in the southern States in that 
year. The production of the northern States in 1905 was 4.4 times what it was in 
1880, while that of the southern States was eighteen times as large. The States west 
of the Mississippi River have increased their coal production from 4,624,324 short 
tons in 1880 to 45,699,152 tons in 1905, the output in the latter year being a little less 
than ten times that of 1880. 

In the following tables the production of the different States grouped according to 
the geographical divisions made by the Mississippi, Ohio, and Potomac rivers is 
given for the years 1880, 1890, 1900, 1904, and 1905, in order that the development 
in the different sections may be observed: 


Coal production in States north of Ohio and Potomac rivers in 1880, 1890, 1900, 1904, 
and 1906. 


1880. 1890. 1900. 
State. ae a ROREM Mew 3 Se 
Quantity. Value. Quantity. Value. Quantity, Value. 
Short tone, Short tons. Short tons. 

Ilinois. 22: vesci Reds 6,115,377 | $8, 779, 32 | 15,292, 420 | $14,171,230 | 25,767,981 | $26,927, 185 

Indis, isa 1,454,327 | 2,150,258 8, 305, 737 8, 259, 233 6, 484, 086 6, 687, 137 

Maryland................. 2,228,917 | 2,585,537 8,357, 813 2,899, 572 4,024,688 | . 3,927,381 

Michigan ................. 100, 800 224, 500 74,977 149, 195 819, 475 1,259, 683 

ODIO sesh — Á 6,008,595 | 7,719,667 | 11,494,506 | 10,783,171 | 18,988,150 | 19,292,246 
Pennsvlvania............. 

Anthracite............ 28,711,379 | 42,282,948 | 46,468,641 | 66,383,772 | 57,367,915 | 85,757,851 

Bituminous ........... 18,425,163 | 15,567,129 | 42,302,173 | 35,376,916 | 79,842,326 | 77,435,545 

TOWNS saint veces a 63, 044, 558 | 82, 309, 871 | 122, 206, 267 | 138, 023, 089 | 193, 324, 621 | 221, 290, 028 

1904. 1905. 
State. SSS SS SSS ee 
Quantity. Value. Quantity. Value. 
Short tona. Short tona. 

THAN Shires Enid OLD E Rara d 36,475,000 | $39, 941, 993 38, 434, 363 $40, 577, 592 

Indinrnibs o 2i.ce c Ie ia 10, 842, 189 12, 004, 300 11, 895, 252 12, 192. 255 

Mary AM 4, 813,622 5, 729, 085 5, 108, 539 5,831, 760 

ALIODIERIE pci hase Rc SERE S ES duit vere 1, 342, 840 2, 424, 935 1, 473, 211 2,512, 697 

ODIOS seese ZONE etd E ELS EE UD: 24, 400, 220 26,579, 738 25, 542, 950 26, 486, 740 

Pennsylvania: 

Anthraclté. 2 sr ELE ER ed 73,156,709 | 138,974,020 77, 659, 850 141, 879, 000 

Bituminous ocio over ERE E eR pa ss 97, 938, 287 94, 428, 219 | 118, 418,637 113, 390, 507 

A A —— i 248, 968,927 | 320,082,290 | 278,537, 802 343, 150, 551 


Sa i; 
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Coal production in States south of Ohio and Potomac rivers in 1880, 1890, 1900, 1904, and 


1905. 
1880. 1890. 1900. 
State. a E 
Quantity. Value. Quantity. Value. Quantity. Value. 
Short tona. Short tons. Short tons. 
Alabama ............... sues 323,972 | $476,911 | 4,090,409 | $4,202,469 | 8,394,275 | $9,793,785 
GOO 6 woes bee es uh ei px 154, 614 231, 605 228, 337 238, 315 315, 557 370, 022 
Kentucky occ .eeee cc, 916,258 | 1,134,960 | 2,701,496 | 2,472,119 | 5,328, 964 4,881,577 
North Carolina............... 350 400 10, 262 17,861 17,734 23, 447 
Tennessee... 2.0... cece cence 495, 131 629,724 | 2,169,585 | 2,395,746 | 3,509,562 4, 008, 082 
ATAT uui E REN 43,079 99, 802 784,011 589,925 | 2,393,754 2, 123, 222 
West Virginia................ 1,829,814 | 2,013,671 | 7,394,654 | 0,208,128 | 22,647,207 | 18,416,871 
TOM). i onore e ees 3,793,308 | 4,587,073 | 17,378, 754 | 16,124,566 | 42,607,053 | 39,612,006 
1904. 1905. 
State. AAA RRA ETT AER 
Quantity. Value. Quantity. Value. 
Short tona. Short tons. 
"Jic ———M— —— ————— 11,262,046 | $13,480,111 11, 866, 069 $14, 387, 721 
¿AA tes A 383, 191 466, 496 351, 991 453, 848 
Kentekens dsd 7,576, 482 7,868, 192 8, 432, 523 8, 385, 232 
North CAPO ur a 1,000 10, 500 1, 557 2, 336 
o oo csends ees au e ceed et MED 4, 782, 211 5, 642, 393 5, 963, 396 6, 797, 550 
D so TIRE E 8, 410, 914 2,921,911 4,275,271 8, 777, 325 
WEEVUIEITIA eR acces 82, 406, 752 23, 647,014 97, 791, 580 32, 341, 790 
TOM) A A Da E UE 59, 828, 596 59, 036, 617 68, 682, 387 66, 145, 802 


Coal production in States west of Mississippi River in 1880, 1890, 1900, 1904, and 1905. 


1850. 1890. 1900. 


State or Territory. MEG m x ee SS N NCC EMO CES 
Quantity. Value. Quantity. Value. Quantity. Value. 


———— d —————— | | |——— |———————O 


Short tons. Short tona. Short tons. 
PUuCnL TU acacia 14, 778 $33, 535 399, 888 $514,505 | 1,447,945 | $1,653,618 
Califormia............ooooooo. 236, 950 663, 013 110, 711 283, 019 172, 908 540, 031 
Colorado ......0 0.0 cee eee es 462,747 , 1,041,350 | 3,094,003 | 4,344,196 | 5,244, 364 5, 858, 036 
WANG ERTEILEN DETROIT Dog tete i a uM d alle de 10 50 
Indian Territory............- leere eee | MONET | 869,229 | 1,579,188 | 1,922,298 2, 788, 124 
D). REMIS AP AEN 1,461,116 | 2,507,453 | 4,021,739 | 4,995,739 ! 5,202,939 7,155,341 
TULLUS 771,442 | 1,517,444 | 2,259,922 | 2,947,517 | 4,467,870 5, 454, 691 
Missouri co cccee cee en 884,304 | 1,464,425 | 2,735,221 | 3,382,858 | 3,540, 103 4, 280, 328 
Montana ooo coo... 221 800 517,477 | 1,252,492 | 1,661,775 2,713, 707 
NebTASKA occ nooo o 0o 200 750 1,500 $500. PR i duw o ree ES 
New Mexico 00.0.0 .2. 002. ceelececeeeeeece ——  Ü 375,777 504,390 | 1,299,299 | 1,776,170 
North Dakoln A IR IR 30, 000 42, 000 129, 883 158, 348 
A one ue 43, 205 97,810 61,514 177, 875 58, 864 220, 001 
q ic rk la haa PA AA 184, 440 465, 900 968, 373 1,581,914 
UN pew Seen NO SUE 14, 748 33, 645 318, 159 552,390 | 1,147,027 1, 447, 750 
Washington. .........------8- 145, 015 389,046 | 1,263,689 | 3,426,590 | 2,474,093 4, 700, 068 
A 589,595 | 1,080,451 | 1,870,366 | 3,183,669 | 4,014,602 5, 457, 953 


TO) oca 4,624,324 | 8,829,722 | 18, 113, 635 | 27,656, 918 | 33, 762,353 | 45,786, 130 
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Coal production in States west of Mississippi River in 1880, etc. —Continued. 


1904. 1905. 
State or Territory. q == 
Quantity. Value. Quantity. Value. 
Short tons. Short tons. 
ATRAUNSS. S rupis Leak E EXC REESE C NR ENS 2, 009, 451 $3, 102, 660 1, 934, 673 $2, 580, 738 
CAHÍOFDIR VERA eR EE ceeded a 79, 582 a 377, 306 a 80, 824 a 395, 975 
COORG scenes clic ca a RF ERE EET E 6, 658, 355 8, 751, 821 8, 826, 129 10, 810, 97* 
Idaho A AI b 3, 480 b 13, 730 b 5,832 b 17,546 
Indian Territory cirios 8,046, 539 5,532, 066 2, 924, 427 5, 145, 358 
A A te eR 6,519,933 | — 10,504, 406 6, 798, 609 10, 586, 381 
Kin RN 6, 333, 307 9, 640, 771 6,423,979 | — 9,350,542 
I MNT 4,168,308 | — 6,801,751 | 3,993,378 | — 6,291,661 
jf inpr T —————M— 1, 358, 919 2,194, 51g 1, 643, 832 : 2, 823, 350 
A O nube eid sakes ee ehe EEEE oles DENEN, 
New Mexico cid nas 1, 452, 325 1, 904, 499 1, 649, 933 2,190, 231 
North Dakota OS 271,928 389, 052 317,542 424, 778 
Oregollocse ia tra eR seo rrr rere S ER ERE 111,540 243, 588 109, 641 252,45 
DONA ——————Ó—Ó 1,195, 944 1, 983, 636 1, 200, 684 1, 968, 558 
Uta cr LN AR a 1, 493, 027 1, 943, 440 1, 332, 372 1, 793, 510 
WashlügloD. ceres li Oe erc v eS 3, 137, 681 5, 120, 931 2, 864, 926 5,141, 258 
W VOUUMNE espinita s o E UVEPEES TRA. TRIN sadi. 5,178,556 6, 747,909 5,602,021 7,336, 95] 
TO 43,018,875 65, 252, 114 45, 699, 152 67, 440, 610 
a Includes Alaska. b Includes Nevada, 


The production of coal in the several States and Territories in 1905 and preceding 
years is discussed more in detail in the following pages. 


ALABAMA. 


Total production in 1905, 11,866,069 short tons; spot value, $14,387,721. 

Notwithstanding the fact that the strike against the Tennessee Coal, Iron and Rail- 
road Company, the Tutwiler Coal, Coke and Iron Company, and the Sloss-Sheffield 
Steel and Iron Company, which was inaugurated in July, 1904, and which caused a 
decrease in the coal production for that year, was still officially ““on”” throughout 
the entire year of 1905, the total production for the State reached the highest figure 
in its history. Theminesof the three companies affected by the strike were operated 
* open-shop,"' and while in the case of some of the Sloss-Sheffield properties the 
company was compelled to work with a reduced force, with a consequently decreased 
output, the Pratt mines of the Tennessee Company were operated with an increased 
but less efficient force and yielded an average production. The total production of 
the State during 1905 amounted to 11,866,069 short tons, valued at $14,387,721, an 
increase in tonnage of 604,023, or 5.3 per cent, and a gain in value of $907,610, or 6.7 
per cent, over 1904. Compared with 1903, the year of previous largest production, 
the output in 1905 shows an increase of 211,745 short tons in amount and of $140,923 
in value. The average price per ton in 1905 was $1.21, as compared with $1.20 in 
1904 and $1.22 in 1903. 

The returns to the Geological Survey for 1905 show that there were 19,595 men 
employed for an average of 225 days. Considering these figures with the total pro- 
duction, it is found that the average output per man was 605.6 tons for the year, and 
as the average working time was 225 days the average number of tons produced per 
day per man was 2.69 tons, as compared with a daily output of 2.93 tons per man in 


* 
BN 
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1904, when 17,811 men worked an average of 216 days and produced 11,262,046 tons 
of coal. The yearly tonnage per man in 1904 was 632.3 tons, or 26.7 tons more than . 
in 1905. 

One of the notable features in connection with the production of coal in Alabama 
during 1905 was the large increase in the number of mining machines and in the 
amount of machine-mined coal produced. According to the reporta to the Survey 
there were 213 machines in use in 1905 against 141 in 1904, while the amount of coal 
undercut by machines increased from 577,317 short tons in 1903 to 741,170 tons in 
1904, and 1,584,942 short tons in 1905, the machine tonnage in the later year being a 
little more than double that of 1904 and nearly three times that of 1903. In addi- 
tion to the 213 machines reported as in use, there were 37 others installed in the 
latter part of the year which were not used. Of the total number of machines in 
use in 1905, 171 were of the pick or puncher type and 42 were chain machines. 

Most of the larger mines in Alabama are operated on a 10-hour day, 62 operations 
employing 19,809 men, or considerably more than half the total number, having 
reported 10 hours as the length of the working day; 30 mines, employing 3,320 men, 
worked 9 hours, and 24, employing 1,069 men, worked 8 hours. Three mines worked 
9} hours, and 2 worked 84 hours, 

The increased number of accidents in the coal mines of Alabama as reported by 
the State inspector of mines, Mr. J. M. Gray, is a record greatly to be deplored. 
These statistics are not collected by the Geological Survey. 4 According to Mr. 
Gray’s report the number of fatalities in 1905 was 185, against 84 in 1904, 57 in 1903, 
50 in 1902, 41 in 1901, and 37 in 1900. Taking these figures in connection with the 
production and the number of employees in each year as reported to the Survev, it 
is found that the number of tons produced for each life lost was 226,872 in 1900; 
221,928 in 1901; 206,081 in 1902; 204,462 in 1903; 134,072 in 1904, and 64,141 in 1905, 
while for each 1,000 employees the fatalities were 2.6 in 1900; 2.4 in 1901; 3 in 1902; 
2.7 in 1903; 4.7 in 1904, and 9.44 in 1905. The large increase in fatal accidents in 
1905 was due to an explosion in the Virginia mine of the Southern Steel Company, 
in which 112 men were killed. Except for this, the record for 1905 would have been 
better than that for 1904. The explosion at the Virginia mine occurred on February 
20, at 4 o'clock in the afternoon, the regular shooting time. A commission, consist- 
ing of the three mine inspectors, two miners, and a third party, investigated the 
explosion and reported that it was, in its opinion, a dust explosion, caused by a 
“windy,” or “blown-out "' shot. 

The total number of men reported on strike in the mines of Alabama in 1905 was 
607. Ofthese, 75 were at the mines of the Tutwiler Coal, Coke and Iron Company, 
but operations continued steadily throughout the year. The total time lost by 
strikes was 33,262 working days, or an average of about 50 days for each man on 
strike. 

a Mr. Gray’s report for 1905 gives a total production for the State of 11,900,153 short tons, about 34,000 
tons more than the tonnage reported to the Survey. Mr. Gray’s report, however, includes an esti- 


mated output of 108,000 tons for small mines and mines not reported. The Survey figures embrace 
only the tonnage actually reported direct, or in a few cases, obtuined from Mr. Gray. 
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The statistics of production in Alabama in 1904 and 1905, with the distribution of 
the product for consumption, are shown ia the following tables: 


Coal production of Alabama in 1904, by counties. 


Sold to ‘Aver: 
local |Used a Aver. Aver- 
Loaded | trade | mines e | 88e End 
Count at mines | and for Made Total Total vas hdi num- | por of 
y. for ship- |used by| steam lintocoke.| quantity. | value. P ber of |. en. 
ment. em- an ton days loy- 
ploy- | heat tive. poy 
ees. 
Short Short | Short Short Short 
tons. tons. tons. tons. tons. 
Bibb: sossreesssessss 1,835,727 | 4,207 | 46,145 |.......... 1, 886, 079 ¡$1, 913, 225 $1. 38 228 | 1,982 
Etowah .......... TL 128, 789 10 240 |... Sess 128, 989 149, 884 | 1.16 209 21 
Jefferson ............ 9,644,904 | 25,580 |151,877 |1,999, 352 | 5,821,668 | 6,808,849 | 1.17 | 213 | 8,927 
St. Clair ............. 136, 407 580 | 7,236 |.......... 144,228 | 171,857 | 1.19 | 23| 99 
Shelby .............. 120, 064 882 | 7,361 |.......... 128, 307 206, 914 | 1.60 197 86 
Tuscaloosa .......... 161,858 | 1,774 | 18,981 | 485,799 663, 412 767, 204 | 1.16 240 % 
Walker .............- 2,886, 4€0 | 12,751 | 45,804 | 188,455 | 2,583, 473 | 2,945, 473 | 1.14 213 | 4,1% 
Winston ............. A A A 40, 356 64, 496 | 1.60 170 145 
Other counties and 
small minesa...... 290,973 | 86,350 | 7,028 81, 193 865, 544 454,260 | 1.25 227 743 
` Total .......... 8, 195, 488 | 82,087 ¡279,672 |2, 704, 799 ¡11,262,046 |13, 480, 111 | 1.20 216 | 17,811 
a Blount, Cullman, Dekalb, Jackson, and Marion. 
Coal production of Alabama in 1905, by counties. 
Sold to | Used at Aver | : 
Loaded | local age |Average 
County at mines| trade Total Total num- | number 
for ship- and used| steam [into coke.| quantity. ber of | of em- 
ment. | byem- | and days |ployees. 
ployees. active. 
Short Short 
tons. tons 
A 1, 263, 741 8,569 | 68, 613 |.......... 240 1, 966 
Etowah........... 165, 369 4,321)  794]|.......... 170, 484 A 213 284 
Jefferson ..... e» ..|9, 069, $80 | 301,527 5, 878, 268 : 221 9,644 
St. Clalr........... 177, 436 977 | 8,182 |.......... 186, 595 : 175 398 
Shelby............ 147,617 1,180.]. -8,772 |-.:5 4 nds 157, 569 224 260 
Tuscaloosa ....... 293,108 | 42,519 | 19,867 | 529,867 885, 861 ‘ 207 1,392 
Walker ........... 2,549,899 | 12,495 | 44,626 | 238,597 | 2,815,617 d 212 4, 666 
Winston .......... 38,510 | 1,569 |........].......... y 161 145 
Other countiesa..| 297,413 | 10,693 | 7,280 | 54,397 | 869,783 | 402,968 |.......1....... 841 
Small mines......|.......... 1,360 |........]..........| 1,3860 | 1,720] 1.08 |.............---- 
ee ew E ere A COR (aerate ir SPREE are een E ER ! 
Total ....... 8,003,053 | 380,210 |350, 872 |3, 131, 934 |11, 866, 069 |14, 387, 721 225 19, 005 


a Blount, Cullman, Dekalb, Jackson, and Marion. 


In the following table is presented a statement of the production of coal in Ala- 
bama, by counties, during the last five years, with the increases and decreases in 1905 
as compared with 1904: 
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Coal production of Alabama, 1901-1905, by counties. 
[Short tons.] 


Increase or 
County. 1901. 1902. 1903. 1904. 1905. decreasein 
1905. 
BD a ; 1,258,853 | 1,487,407 | 1,651,157 | 1,386,079 | 1,335, 923 — 50, 156 
BOU es | 
E | 143,697 | 253,178 | 260,802 | 779,070 | 294,550 | + 15,480 
Cullman .................. eee | 
Etowah ...................... | 93, 591 101, 790 119, 830 125, 989 170, 494 + 41,495 
Jeferson A 5,519,715 | 5,855,536 | 6,194,832 ¡ 5,821,663 | 5,873,268 + 51,605 
EOS euer pray e aide 110,316 156, 243 153, 313 144, 223 156, 595 + 42,872 
Se] DW eat idee eese etr ure 119, 132 136, 043 240, 962 128, 307 157,569 4- 29,262 
Tuxaloosa..................- 374,718 431, 711 610, 392 663, 412 885, 361 +221, 949 
Walker AL eos ceca RUBRA 1,281, 025 1, 903, 976 2, 365, 385 2, 583, 473 2, 815, 617 +262, 144 
Winston A reve Cri XS 69, 505 28, 686 90, 841 40, 356 40, 109 — 247 
Other counties and small 
IM A a va e REEL 35, 000 (5) 7,810 c 86, 474 76, 593 — 9,881 
POU cat oe AA 9, 099, 052 | 10,354,570 | 11,654,324 | 11, 262, 04 11, 866, 069 +604, 023 


Total value ............ $10, 000, 892 #12, 419, 666 $14, 246, 798 $13, 180, 111 [$14,387,721 | $- 907,610 
| 
a Includes production of Marion County. ®Small-mine pr duction included in county distribution. 
c Includes Dekalb and Jackson counties. 

The Alabama coal fields form the southwestern end of the great Appalachian coal 
field, which extends from northern Pennsylvania to central Alabama. The coal- 
bearing formations nazrow in Tennessee but widen abruptly in northern Alabama 
and cover about 6 000 square miles in the northern half of the State. There are four 
distinct coal-producing basins or districts in the State—the Coosa, Cahaba, and War- 
rior basing, and the Plateau regions. The first three mentioned areas derive their 
names from the rivers which drain them. 

The Coosa basin is a deep syncline forming the southeast margin of the Alabama 
coal fields, extending across Shelby and St. Clair counties. It is 60 miles long by 
6 miles wide and contains about 350 square miles. This basin has not been thor- 
onghly explored, and the number and extent of its coal beds are not well known, 
but in different parts 2 to 12 seams 3 feet and over thick are reported. In 1905 6 
mines working 4 different seams were in operation in the northern end of the basin 
in St. Clair County. Their total output was 186,595 tons. 

The Cahaba basin is also a syncline west of the Coosa basin to which it is parallel, 
and from which it is separated by a faulted anticlinal valley. It includes parts of St. 
Clair, Jefferson, Shelby, and Bibb counties. Its length is 68 miles, its average width 
about 6 miles, and its area 394 square miles. There are many workable seams and 
the total coal in the basin i» great. In 1905 there were 24 mines in operation sup- 
posed to be work.ng 11 different seams. Except the one mine which is in Jefferson 
County, these are all in the south end of the basin in Shelby and Bibb counties. 
Their combined production was 1,547,784 tons. 

The Warrior basin is separated from the Cahaba basin and Blount Mountain by 
Jones ar ` Murphrees valleys. It includes all of Walker County, most of Jefferson, 
Tuscalovsa, and Fayette counties, and smaller parts of Blount, Cullman, Winston, 
and Marion counties. Its known area is estimated at 3,000 square miles. Around its 
western and southern margin, however, its higher rocks and coal seams pass under 
rocks of r..uch later age and probably have a considerable and may have a great extent 
to the southwest of their visible margin. This basin has always been the scene of the 
greatest mining activity and production in the State. In 1905 the 148 mines oper- 
ating in the basin produced 9,791,356 tons of coal. Of this amount about 3,400,000 
tons were produced from the Pratt seam and about 2,375,202 tons from the Mary 
leeseam. The remaining production mostly comes from 8 to 10 other seams. 

M E 1900———35 
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The Plateau regions include Blount, Lookout, and Sand or Raccoon mountains. 
The coal-bearing rocks embrace parts of Blount, Etowah, Dekalb, Cherokee, Mar- 
shall, and Jackson counties, and are upward of 2,000 square miles in extent. The 
Plateau regions and the Warrior basin are the south west extension of the Cumber- 
land Plateau in Tennessee. The coal resources of the Plateau regions are not well 
known, but they are comparatively small. There are believed to be from 4 to 6 
seams that are locally workable. In 1905, 11 mines were in operation in the regions 
and produced 361,758 tons of coal. 

So far as known the earliest record of the existence of coal in Alabama was made 
in 1834. The first statement of production in the State is contained in the United 
States Census Report for 1840, in which year the production is given as 946 tons. The 
Census report for 1850 does not mention any coal production for the State, and the 
next authentic record is contained in the Census statistics of 1860, when Alabama is 
credited with an output of 10,200 short 3ons. The mines of Alabama were probably 
worked to a considerable extent during the civil war, but there are no records of the 
actual production until 1870, for which year the United States Census reports a pro- 
duction of 11,000 tons. Ten years later the production had increased to 323,972 short 
tons, but the development of the present great industry really began in 1881 and 1882, 
when the large iron deposits near the city of Birmingham were discovered and inaugu- 
rated the great “boom” of that city and vicinity. By 1885 the coal production of 
the State had increased to nearly 2,500,000 tons. Then followed a period of relapse 
and liquidation which lasted for two vears, after which business settled down toa 
conservative and rational basis and has since developed steadily. In 1902 the coal 
production of the State reached a total of over 10,000,000 tons, and has exceeded 
11,000,000 tons in each of the last three years. 

The record from 1840 to the close of 1905 is shown in the following table, the 
production in the years for which no official statistics are available having been 
estimated by the writer. 


Annual coal production cf Alabamo, 1840-1905. 


Year. Quantity. mantiy. | Year. Quantity. Year Quantity. 
> B E 
Short tons. |, Short tons. Short tons. 
18104 ..............-- E 12,500 | 18d occ 2, 240, 000 
cua 1, 000 l jL NNNM ENEER 15,000 || 18855.............sss. 2, 492, 000 
LTD ne ee ee ue ETC NND EE 15,000 | 1«86..........lussuss 1, «00, 000 
IRIS eee en ee ae 1, 200 | 1809.21 coda ise eumd 12,000 | 1887................. | 1,950,000 
LER RENE URS 1,200 || 1866.........0.....0.. 12,000 | 1858.............. eee 2, 900, 000 
id 1,500 |! T. T E 10,000 | 1889...............-- 3, 572, 433 
Pis eri eee 1,500 | 1868.....200.. 222 eee 10,000 + 1890................. 4, 090, 409 
TT RESPOND 2.000 | 1869................. 10,000 || 1891...............-- 4, 759, 781 
q od. Secu once: 2,000 || 1870a ..............- 11,000 || 1592...............-. 5, 529, 312 
A test 2900 ISl cai oad gies RS os se eres Tet | 5, 136, 45 
in OO 1879 2C tk 16,800 | AA : 4,397, 178 
E IS 3, 000 | ae 44, 800 1895 RR rea tes 5, 693, 775 
1813. oci ev rdi: 3:000. 5. RT Voie ts? eod E 50,400 | 1896................. 5, 745, 697 
TAS 4,000 | I8 Dons mod eius 67,200 | 1897................. 5, 893, 770 
TA i ase het en 4, 500 | TL ERE 112,000 | 1898................- 6.535, 23 
e ee ee 6,000 © 1S Faceted ete 196,000 | 1899................. 7, 598, 416 
Lo RT: 6,800 | INSTR... eee eee 224,000 || 1900: Lilo ree R, 394, 275 
O ee NE 8,000 | 1879............. ee 280,000 || 1901..............-.- 9, 099, 052 
jl ete ates 8,500. AA B23; 972 AAA 10, 354, 570 
IB ease tote aes 9,000 « TEN o.castentee seca 420,000 || 1903.........220..00. 11,654, 324 
1860. eee. 10,200  1882...............- 896, 000 || 1904.......2.02...00- 11, 262, 046 
D NENNEN M | 10,000 | 1883......LLs sees 1,568, 000 || 1905.........2....00- 11, 866, 069 


T 


a United States census fiscal year. — year. 


COAL. 547 


RESULTS OF TESTS OF ALABAMA COALS. 


The more important features of the results of tests made on Alabama coals at the 
Geological Survey coal-testiny plante at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48, and Bulletin 
No. 290, of the United States Geological Survey. 


Alabama No. 1.—Operator, Ivy Coal and Iron Company. Mine, No. 8, 14 miles west of Horse Creek, 
Walker County. Seam, Horse Creek. Kind of coal, bituminous; over 1-inch screen. 


Chemical analyses. 

Mine samples. dr rna 
z ID. AA 1.22 1.85 2.34 
¿vota MAET A ER 81. 53 31.67 $1. 84 
A sow ora Rie EE Rau uaa outed bao eaieteaiee 54. 44 53. 35 53. 28 
E o 12.81| 13.63 12.54 
Non e NE 7T .71 .72 
= Pech een ds E 5.01 
E OSC DOD o eoi eee atte neice ce Postera cde Ea Ed iesus tue edet succ tau n 71. 58 
= NITRO (REC TETTE TIE I DER ITE 1.65 
ORF BON EM TTE Rp mE OR NT 8. 50 

Calorific value determined: 
|» pal A vaweeseeetakousnacce A cause ete Relates siege tees aus 7,217 7, 142 
British thermal ini tsy oou aga sek eee a dle E E RA RA 12, 991 12, 856 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 8.44 
pounds; dry coal consumed per electrical horsepower per hour 4.14 pounds. 

No producer-gas test was made on this coal. 

Coking test: Crushed to 14 inches, both washed and unwashed, coal gave light, spongy coke, high 
in ash. 

Washing test: Washing coal did not materially improve quality of coke. 

Briquetting test: Readily made into briquets with hard pitch, and under very heavy pressure can 
be briquetted without any binder. 


Alabama No. 2.—Operator, Galloway Coal Company. Mine, No. 5, about 1 mile northwest of Carbon 
Hill, Walker County. Seam, Jagger. Kind of coal, bituminous; through 8-inch and over }-inch 
screen, also washed slack. 


Chemical analyses. 
Mine samples. Car 
sample 

g [Moisture.......... ——— ——— ———— Á— 2.25 2.42 8.36 
zvolntile A ruat encanta A A 85. 70 34. 83 32. 86 
E Lo e ceeven a vbtos deesse desee E E oi 53.01 | 51.62 51.33 
Ac c ——————— 9.04}; 11.13 12. 43 
Miu E 1. 09 1.10 1.01 
< O A, eee rana 4.84 
E CRTDOD A O |n 68. 69 
= |Nitrogen............. eese. mcr A moe 1.54 
i ORS REM conde A cavet apes dM Ew e eK A di tes 11. 49 
Calorific value determined: 

CAOS Lou ov ua D acus teak ter yeas E MERECE SET PUERUM DIS ETA 7,296 7,053 6,861 

British thermal units ics orco oct 44 dr val ER MEMEERNEREREEE 13, 133 12, 695 12, 350 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212? F., 8.81 
pounds; dry coal consumed per electrical horsepower per hour 3.96 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour 1.64 pounds. 

Coking test: Coked imperfectly in small pieces, very soít, and mixed with charred coal and ash; by 
proper washing may yleld fair coke. 


a For brief description of the equipment used in these tests see page 6. 
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ALASKA. 


The returns from the coal producers in Alaska in 1905 were more complete than 
in the two preceding years, the total production reported to the Survey for 1905 being 
3,774 short tons, as compared with 694 shoft tons in 1904 and 747 tons in 1903. 
In 1902, when more complete statistics were obtained than in 1903 and 1904, the 
output reported was 2,212 short tons, and Mr. G. C. Martin, of the geologic branch 
of the Survey, who has been working in Alaska, states that the total production in 
1903 and 1904 was at least 2,000 tons and was probably between 2,500 and 3,000 tons. 

Considering the quantity of fuel consumed in Alaska and by the steamers plying 
between the ports of the Pacific States and the Territory, the tardy development of 
what are known to be excellent coal beds in Alaska is somewhat remarkable. The 
following notes on the coal trade of Alaska and on the known coal fields of the Terri- 
tory have been prepared by Mr. Martin for this report. 

The quantity of coal shipped to Alaska during recent years is shown in the follow- 
ing table. 


Shipments of coal to Alaska, 1908-1905. 


12 months ending | 12 months ending | 12 months ending 
June 30, 1903. June 30, 1904. June 30, 1905. 


Quantity.| Value. Quantity. Value. |Quantity.| Value. 


—————— | ——————— | ——————— dM | AAA ————— 


l 
Shor tons. Short tons. Shorttons. 


Domestic anthracite ..................... 22 O cesses 6 $85 
Domestic bituminous.................... 62,854 | 255,841 46, 709 | $193, 740 47,314 187,332 
Domestic coke ........................ es. 73 288 - 439 2,251 535 4, 281 
Canadian bituminous.................... 60,561 | 216,089 71,290 | 261,987 77,840 | a286,000 
Australian bituminous.............. cc cec ce wee eese mater 1, 802 £303 A osil adasen 

Foreign bituminous shipped via United 
A m P d (€ 45 350 3, 723 23, 904 6, 216 29,673 
Totali si cote ced Seren D RE UE TRES 123,555 | 472,844 | 123,963 | 486,185 | 131,911 507,391 

a Estimated. 


The production in the Territory, as reported to the Survey since 1899, has been as 
follows: - 


Production of coal in Alaska since 1899. 


Year. Quantity.| Value. Year. Quantity. Value. 
Shorttons. Short tons. | 
jj. RM 1,200 | $16,800 | 1908 ¿no TT ves sce 747 $6, 582 
A ee eet 1, 200 16,800 || 1904 ....... uuu xeu dex eT e 694 1,725 
jn E 1,300 15,600 || 2905. 5 os decn e Rex RE oem 3, 774 13, 200 
1902... 2 A ERA PETER KE 2, 212 19, 048 


The remainder of the Alaska fuel supply consisted in 1905 of 64,652 barrels of 
crude petroleum shipped from California and used largely under boilers, especially 
on the Yukon steamers and in placer camps; 704,226 gallons of naphtha, used chiefly 
for power, and a large but unknown amount of wood. 


a Commerce of the noncontiguous territory of the United States, Bureau of Statistics, 1903, 1904, 1906. 
The long ton unit used by the Bureau has been reduced to short tons, the standard for this report. 
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It may be confidently expected that the coal production of Alaska will increase to 
a considerable amount in the next few years.¢ This will be brought about by the 
increase in population, new industries, and railroads, and by some of the better 
grades of coal being made accessible by the construction of railroads. It seems prob- 
able that Alaska coal will not only supply a large proportion of the local consump- 
tion, but that it will be used as bunker coal by most of the Alaska steamers, and will 
be shipped to the Pacific coast States and possibly to more distant markets on the 
Pacific Ocean. 

Coal fields of Alaska. —The following districts may possibly develop important coal 
mines in the next few years: Bering River, Matanuska River, Cook Inlet, Alaska 
Peninsula and vicinity, Yukon and Tanana valleys, Seward Peninsula, and Cape 
Lisburne. 

The Bering River coal field^ covers about 75 square miles of coal-bearing rocks, 
of which about 25 square miles is underlain by anthracite and 50 square miles by semi- 
anthracite and semibituminous coal. The former will yield agood grade of domestic 
fuel, while the latter is well adapted for use as high-grade steam fuel and also for coke- 
making. 

The Matanuska coal field¢ includes anthracite, semibituminous coal, and a lower 
grade which may be classed as subbituminous or black lignite. The anthracite is 
possibly limited in area but is of good quality. The best of the semibituminous coal 
is not unlike some of the Bering River semibituminous. Most of the seams are 
neither as pure nor as thick as many of those in the Bering River region, but they 
can probably be mined more cheaply and will possibly yield a better quality of coke. 
The subbituminous coal from the western end of the Matanuska field is much like 
some of the Puget Sound coal. Neither Bering River nor Matanuska River coal is 
now available, but it seems probable that shipping facilities will soon be provided 
for both. 

The Cook Inlet coal fields? have a large but unestimated area and contain black 
and brown lignite (or perhaps more definitely designated as subbituminous coal and 
lignite), the former of«good quality. They are being worked to a limited extent for 
local use. 

The Alaska Peninsula and adjoining islands contain many scattered areas from 
Amalik Bay on the east to the vicinity of the Shumagin Islands on the west. The 
coal ranges from a fair grade of subbituminous to lignite. It is mined ina small way 
at Chignik and at Coal Harbor. 


ARKANSAS. 


- Total production in 1905, 1,934,673 short tons; spot value, $2,880,738. 

Conditions affecting the coal-mining industry of Arkansas have been far from sat- 
isfactory during the last 2 years, and this State is one of the few in which the pro- 
duction has twice declined. During 1905 the production of coal in both Arkansas 
and the Indian Territory was seriously affected by the large quantity of cheap fuel 
oil thrown upon the market as the result of the overproduction of this fuel in Texas. 
A number of the railroads in Texas adopted oil for locomotive fuel, and this so 
restricted the markets for Arkansas and Territory coals that a large number of coal 
cars ordinarily used in these districts were diverted to other points of production. 
In the latter part of 1905 there was a material decline in the production of Texas oil, 
and many consumers turned again for supplies of fuel to the coal fields of Arkansas 


4 For more complete discussion of this subject see Markets for Alaska Coal, by G. C. Martin, Bull, 
U. $. Geol. Survey No. 251, 1906. 

b Martin, G. C., Bull, U. S. Geol. Survey No. 284, 1906. 

c Martin, G. C., Bull. U. S. Geol. Survey No. 251, 1906, pp. 88-100; Bull. U. S. Geo’. Survey No. 289, 1906. 

dStone, R. W., Bull. U. 3. Geol. Survey No. 259, 1905, pp. 151-172. 
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and the Territory. There was consequently an increased demand which could not 
be immediately met? first, because of the short car supply, and, second, because of a 
scarcity of labor, the miners and other employees at the coal mines having sought 
other fields of employment. The increased demand for coal from Texas, as well as 
the activity created in the latter part of the year by the prospect of a total cessation 
of work on April 1, 1906, would have brought the production for the year up to that 
of 1904, and possibly to that of 1903, had it not been for the shortage in labor and 
car supply. As it was, the output decreased from 2,229,172 short tons in 1903 to 
2,009,451 tons in 1904, and to 1,934,673 tons in 1905, while the value of the product 
declined from $3,360,831 in 1903 to $3,102,660 in 1904, and to $2,880,738 in 1905. 
The average price per ton obtained in 1905 was $1.49, against $1.54 in 1904. 

The statistics as collected by the Survey show that there were employed in the 
coal mines of Arkansas during 1905 a total of 4,192 men, who worked an average of 
177 days, as compared with 4,580 men for 165 days in 1904. The average production 
per man was 438.7 tons in 1904 and 461.5 in 1905, while the average daily production 
per man was 2.66 in 1904 and 2.60 in 1905. During the last 3 years and since the 
mines of Arkansas were unionized, they have been working on the basis of an 8-hour 
day. 

The coal-mining industry in Arkansas was not materially affected by strikes in 
either 1904 or 1905. In the former year only two mines reported labor troubles and 
the time lost was insignificant. In 1905 strikes were reported at 8 mines and 625 
men were idle for an average of 12 days. In one of these instances the places of the 
strikers were immediately filled and no time was actually lost. The Consolidated 
Anthracite Coal Company at Spadra reported several stoppages at various times 
during the year, but no record was made of the time lost by the men, and the pro- 
duction was not noticeably reduced. 

According to Mr. Martin Rafter, State inspector of mines, there were during the 
fiscal year ending June 30, 1906, 8 men killed and 34 injured. Five wives were made 
widows and 14 children left fatherless. The death rate per thousand was 1.91, and 
the number of tons mined for each fatality was 241,834. 

There have not been any machines used in the production of coal in Arkansas 
during the last three years. 


The statistics of production, by counties, during the last two years, with the distri- 


bution of the product for consumption, are shown in the following tables: 


Coal production of Arkansas in 1904, by counties 


Sold to Aver. AVET- 
Loaded local Used at "ug age |Average 
Count at mines | trade ¡minesfor, Total Total nos num- ¡number 
Um. forship- ¡and used, steam |quantity.| value. Price | per of | of em- 
ment. by em- and heat. ton days |ployees. 
ployees. active. 
Short Short Short Short 
tona. tons. tons. tons. 
Franklin............--- 400, 994 2,000 b, 500 408,494 | $582,703 | $1. 43 168 695 
Johnson ..............- 210, 062 2, 050 5, 555 217,667 892,445 | 1.80 175 Gr 
Logan.........-«« ee eene 80, 700 8,770 830 35, 300 71,461 | 2.19 194 115 
Pops a 44, 053 460 6, 975 51, 188 168,215 | 3.27 189 229 
Sebastian .............- 1, 174, 680 24, 544 35, 620 | 1,234, 794 | 1,780,203 | 1.44 168 2, S20 
Scott and Washington . 59, 720 1, 068 920 61, 708 101,603 | 1.65 194 63 


Totali... eese eis 1, 920, 159 33, 892 55,400 | 2,009, 451 | 3,102,660 | 1.54 -165 4, 580 


F 
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C'oal production of Arkansas in 1905, by counties. 


Sold to | | Aver. | AYer- | 
Loaded local Used at ^de age [Average 
County. at mines | trade ¡minesfor| Total Total | ge num- ¡number 


for ship- andused| steam |quantity. | value. | PC | ber of | of em- 


ment. by em- and heat. act days |ployees. 
Pian a. ployees. | ` | active. 
Short | Short Short Short 
i tons. tons. tons. tons. 
dr A 413, 384 | 1, 000 | 6, 000 420,384 | $585,419 | 81.39 202 750 
Ng | OT | 204, 091 | 1,771 8, 372 214, 234 364,390 | 1.70 164 . 730 
gig TE 24, 390 | 800 900 26, 090 58,388 | 2.24 191 104 
ica Vd AP dab cx Lac 33, 952 | 813 4, 920 39, 685 140,030 | 3.53 217 140 
Sebastian Dur PR 1, 150, 856 7,667 30, 932 | 1,189,455 | 1,668,597 | 1.40 168 | 2, 389 
scott and Washington . 42, 500 1, 245 1, 080 44, 825 | 63,914 | 1.43 216 79 
TE EN 1, 869, 173 | 13, 296 52,204 | 1,934,673 | 2,880,738 | 1.49 177 4,192 


— — HAN! LM BD he edibus: Pb. 


A statement of the production of coal in Arkansas, by counties, during the last 


live years, with the increases and decreases in 1905 as compared with 1904, is shown 
in the following table: 


Coal production of Arkansas, 1901-1905, by counties. 


[Short tons.] 


——à 


| Increase or 


County, 1901. 1902. 1903. 1904. 1905. decrease, 
e | 190. 
THREE od eT 338,013 | — 394,884 | — 409,494 | — 420,381 | 411,890 
isa EIE IRR: 193, 258 198, 999 217,667 | 214,234 AY. 
m S PP IA ION eee 21,751 27,286 35, 300 26, 090 — 9,210 
Mas at ETE NE 34, 966 48, 836 51, 488 39, 685 —11, 808 
TRAE ei o eios tec 1,305,190 | 1,325,181 | 1,528,888 | 1,234,794 | 1,189,455 —45, 339 
Other counties and small 
xus A A 6, 000 30, 763 a 30, 279 61,708 44,825 —16, 883 
ARMA | 1,816,136 | 1,943,932 | 2,229,172 | 2,009,451 Le et) —74,778 
CI ias $2, 068, 613 | $2, 539,214 | $3, 360, 831 | $3, 102, 660 | $2, 880, 738 | — $221, 922 
CO Nee ad | DNA AAA. ARE! TI 


a Includes also production of Perry County. 


The coal field of Arkansas is located in the west-central portion of the State, in the 
drainage basin of the Arkansas River, extending eastward from the Arkansas-Indian 
Territory line, a distance of about 75 miles. The greatest width of the coal-bearing 
area is about 50 miles, at the western border of the State. The Backbone Ridge, an 
anticlinal fold, which extends nearly due east from the Territory line a distance of 
about 15 miles, cuts the coal area almost in two. To the north of this ridge the coal- 
bearing formation extends along both sides of the Arkansas River, an average width 
ol about 20 miles, to the eastern extremity of the field. Immediately to the south of 
the ridge the coal beds terminate rather abruptly a short distance from the State line 
(about 7 miles), except for a long, narrow arm in the Poteau and White Oak moun- 
tains, which runs eastwardly about 30 miles, with an average width of about 5 miles. 
This arm marks the southern limit of the coal field. The coal-bearing formation of 
the State has been estimated to cover an area of 1,728 square miles; but Mr. Arthur 
J. Collier, who at the time of the writing of this report is making a survey of the 
field, tates that. this estimate is much too large, and that the coal area underlain by 
coal beds known to be of commercial value at present does not exceed one-third of 
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the region, or, aav, 600 square miles. If Mr. Collier is correct, the generally accepted 
idea as to the extent of the Arkansas coal field has been much exaggerated. 

The Arkansas coals vary from bituminous to semianthracite in character, the latter 
grades having a high reputation as a smokeless domestic fuel, its smokeless qualities 
causing it to be received with great favor in the larger cities of the Mississippi Valley. 
It burns with a short, hot flame, and leaves a comparatively small amount of ash. 
In its fracture and appearance, however, it is like many of the varieties of bituminous 
coal. Allof the coals of the State are used for locomotives and other steam fuel 
principally, and also for domestic purposes. None of them is coked at the present 
time, and, as a usual thing, they do not possess qualities suitable for coke making. 

In addition to the area of true coals, which is all usually considered as constituting 
the coal field of Arkansas, there are important beds of lignite in the central and 
southern portions of the State. Owing, however, to the abundance, cheapness, and 
excellence of the true coals, little attention has been paid to the lignites. A small 
amount has been produced in Ouachita County, in which, with Union County to the 
south, the lignite beds have their greatest thickness. ` 

According to the United States census for 1840 a small amount of coal (220 short 
tons) was mined in Arkansas during that year. With the exception of 9,972 short tons 
mined in Missouri and 400 tons from Iowa mines, this was the only coal produced 
west of the Mississippi River in that year, and for the next 20 years these were the 
only States west of the Mississippi from which any coal production was reported. 
The industry in Arkansas did not develop rapidly during the earlier years, as the 
census of 1860 shows a production of only 200 tons, and that of 1880 a total of 14,77 
short tons. During the last 20 years, except the last 2, the production has increased 
rapidly, there being but three other instances in which a decrease in production was 
shown. The tnaximum output was attained in 1903, when a total of 2,229,172 short 
tons was produced. These facts are exhibited in the following table: 


Annual production of coal in Arkansas, 1840-1905, 


[Short tons.] 


Year. Quantity. Year. Quantity. | Year. Quantity. 
TSA E 220 || 1888........... e 276,871 , 1898........ ME 1.205, 479 
Lr MU NEP 200 || Toco * 279,084 — 1899..............ue. 843, 554 
VRBO ceni sius io sees 14,778 || 1890................- 899, 888 — 1900..............-e- 1, 447, 945 
6) RENNES 20,000 || 1891...............-- 542,379 ; A 1, 816, 136 
TOR MN 25,000 |] 1892....... esses 535,558 | 1902... cece eee 1, 943, 932 
o A 50,000 || 1893...............-- 574,763 — 1903..........--...-. 2, 229,172 
o ENERO 75,000 || 1894...... Le ssesee- 512,626 | 1904...............- 2, 009, 451 
a ls cues 100,000 | 1895.............-.- 598, 322 | as da 1, 934, 673 
deals 125,000 || 1896..........- sss. 675,374 
WAST MENT 129, 600 | A 856, 190 


RESULTS OF TESTS OF ARKANSAS COALS. 


The more important features of the results of tests made on Arkansas coals at the 
Geological Survey Coal Testing Plant“ at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin No. 
290 of the United States Geological Survey. 


a For brief description of the equipment used in these tests see page 6. 
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Arkansas No. 1.—Operator, Central Coal and Coke Company. Mine No. 3, at Huntington, Sebastian 
County. Seam, Huntington. Kind o? coal, bituminous; over 1}-inch screen. 


Chemical analyses. 


Mine samples. | gre 
g (Moisture ..................eeeseeelellee teen e e I hn I 1.02 0.75 3. 24 
E Volatile matter. cocci 56 ci ep 17. 88 18.50 17. 46 
A IEIXOd CGATDOR thee cee ele pad ecole sa bee A 73.61 73.77 66. 69 
h fon E E eich EN PO ON 7.49 | | 6.98| — 12.61 
Sülphü A eva ur RR ESO RRPEF TERN eee 1.10 1.15 1.24 
9 Hydrogen A px NGA UE E ce esq Exe Re x ee pan micat ais a 4.15 
E CATION iuedorex a Oan ES bU E bod ee mele ent eee MIEL MS hes tee eed 74.09 
= [Nitrogen ........... PT errr ere ee Ee AAA DECR ee I HERE SEA Ne RUM 1.44 
S IOX A A er m 6. 47 
Caloritic value determined: l 
CROP OS uos sd a A oe ee e EAM EE Ms piens 8,019 |.......... 7, 294 
British thermal units... oues sevecle ER ax DAR EVERY. e in pA a a uu WE 14, 434 |.......... 13, 129 


Boiler test: Water evaporated by 1 pound of dry coal at and froma temperature of 212° F., 9.37 
pounds; dry coal consumed per electrienl horsepower per hour, 3.73 pounds. 

Producer-gas test: None. 

Coking test: Volatile constituents too low to make coke in a beehive oven; showed no tendency to 
coke; burned to ash. 

Briquetting test: Requires more than the usual amount of pitch necessary for briquetting other 
Arkansas coals. 


Arkansas No. 2.--Operntor, Central Coal and Coke Company. Mine No. 12, at Bonanza, Sebastian 
County. Seam, Jenny Lind. Kind of coal, bituminous; over 1]-inch screen. 


Chemical analyses. 


Mine samples. enr 
DIL M ————— | — 0.95 0. 78 2.23 
E [volatile mate ae |  1&70| 16.00 16. 02 
E Fixed carbone ai is d OON ! 73.38 73.53 12. 55 
D T (—————— Á—— 6.97 9. 09 9. 20 
[Sulphur...................-. Ew A 2.12 2.50 1.87 
S THVOEUSGIIU vot Sates oat dyin bene teamed adel cse O LaL T Peale aee eei 4.24 
E CATDOIL Lo uds d Fr rues o Kap bye aie Eco ai diea d Sa ER EAR eee eee saw ced aii 78. 83 
A O O A EN 1.38 
= OXVECIL A 26 y aad n ae een te ical deen bd arca thw ewe AAA eee Pa MOD Nu aaa sees 4. 48 
Calorific value determined: 
E A EE FPE TRE Ex Velia: mle ied od a a uc eur s Rats 7,993 AAA 7,639 


British thermal UNT. | 11,987 |... nue 13, 750 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 2129 F., 9.73 
pounds; dry coal consumed per electrical horsepower per hour, 3.59 pounds, 

Producer-gas test: None. 

Coking test: Volatile constituents too low to make coke in a beehive oven. 

Briquetting test: Lack of suitable pitch prevented thorough test. 
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Arkansas Nos. 3, 4, and 6.—Operator, Western Coal and Mining Company. Mine No. 18, at Jenny 
Lind, Sebastian County. Seam, Jenny Lind. Kind of coal, semibituminous; over 1}-inch screen, 
and slack, latter from 4 mines. 


Cheminal analyses. 


Car samples. 
Mine samples. 

and nur, | Slack. 
© (Moisture cocer cx er rh habitus his M E D I Med 1. 60 1. 63 2. 19 3. 80 
E Volatile matter ..o.ooocccccncoccccccnornccccnoncnccnnncncos 17.40 | 16.68 19. 47 13. 89 

m (Fixed CATDOD td a scat E serie te dea a rossa 73. 09 69. 03 66. 71 68. 5 
£ | o oce RN DIE MALE A 7.91 12. 66 11.63 13. 81 
SULDIUP. coenae kn pat EQ utes mum delude Dou E s 1. 42 1. 46 1. 28 1.26 
£ Hydrogel oi s epvate uc x Ola LEE A O orasan naat 4.17 |. es 
ByCarbon.... 0. cece eee cee cece eee cece cence rere e ncn n ences ones | issus dau vss sexe ses 75.31 |... sees 
E NIUORPIl e nes A | cubiwes Ses esee leads 1523 lar 
ORY BOM coon ae os ati eae ee meal eet eee EP eoaees 6.08 |.......... 

Caloritic value determined: : 

CBlIOFIOS oor REOR KR UEE E A uR ns E De a uae 7,868 |.......... 7,480 |.......... 
British thermal units...............- ccce eeeeeee e eee 14,162 |.......... 13, 464 |.......... 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212? F., 9.50 
pounds; dry eoal consumed per electrical horsepower per hour, 3.68 pounds. 

Producer-gas test; None. 

Coking test: Washed slack showed no tendency to coke; heavy coke made from briquets of 
unwashed charged into oven with a coking coal. 

Washing test: Sulphur content of slack slightly and ash content notably reduced by jigging. 

Briquetting test: Briquets can be manufactured on a commercial basis from slack mixed with 6 
percent of a suitable binder, Briquets produced were of excellent quality, hard and tough, with 
a crushing strength of 17,500 pounds per square inch, 


Arkansas No. 6.—Operator, Western Con] and Mining Company. Mine No. 4, West of Coal Hill. 
Franklin County. Seam, Denning or Spadra. Kind of coal, semibituminous, half lump, half slack. 


Chemical analyses. 


Mine samples. hee es 
Qs (MOINtUre. nnna eee eee cece ee cece nent ee e n een nnn 1. 38 1.80 | 2. 36 
ORIENT A T T 14. 76 15. 00 12. 68 
E Fized CATDON ss A Raw E RE d 76. 91 75. M 72. 88 
ZEN SU RUN NU UK "———————e 6.95 7.26 12.08 
ó eum "m — —— —— ————Á(—— 1.52 1.94 1.4 
o E O uad at woes 3.82 
E CADO A TR DE RAV IRE AAA AAA A A ALAN AAA 76. 44 
ENTE RC RA QUE AS A NEAR ARANA ved vea redis [432 d.a tater 1.37 
2 DANA A EN ewe Oa ee hee ee a UD LE ssa iris laos 4.30 
Cnlorifie value determined: 
CALOTIBN: iia dl ti taa 7,868 7,961 7,366 
British thermal A A AUE e o DR ae REA ER es 14,162 14, 830 13, 259 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212? F., 
8.04 pounds; dry coal consumed, per electrical horsepower per hour, 4.31 pounds. 

Briquetting test: Made excellent briquets when mixed with 6 per cent of suitable coal-tar pitch. 
Seventeen tons of these briquets were tested on a locomotive of the Missouri Pacific Railroad 
between St. Louis and Washington, Mo., in comparison with run-of-mine coal; the results favored 
the briquets 

CALIFORNIA. 

Total production in 1905, 77,050 short tons; spot value, $382,725. 

The principal feature of interest connected with the production of coal in Cali- 
fornia has been the apparently successful efforts to utilize the lignite or subbitu- 
minous coals produced in the State in the manufacture of briquets. During 1905 
there were four of these plants in operation. One, at Stockton, was operated by the 
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San Francisco and San Joaquin Coal Company, using the lignite or subbituminous 
coal produced at the Tesla mine owned by the same company. Unfortunately, this 
plant was entirely destroyed by fire in November, and the plans for ita rebuilding, 
this time at San Francisco, have been interrupted by the earthquake and fire which 
nearly destroyed that city in April of the present year. Another plant constructed 
in Oakland by the Western Fuel Company upon designs prepared by Mr. Robert 
Schorr, of San Francisco, was put in operation the latter part of the year. The 
third plant, a small one, owned by the Ajax Coal Company, of San Francisco, was 
in operation during most of the year, and the fourth, which was built at Antioch by 
the Pittsburg Coal Mining Company, upon plans prepared by Mr. Charles R. Allen, 
president of the company, was not completed until the latter part of the year. All 
of these plants were constructed for the purpose of using the California lignites or 
subbituminous coals, sometimes with and sometimes without a mixture of ‘‘ Welling- 
ton”” and other bituminous screenings obtained at the coal yards, and using asphaltic 
pitch as a binder. This pitch is®btained as a residue from California crude petro- 
leum, which, when properly distilled, yields a pitch possessing excellent binding 
qualities. 

The briquets make a good domestic fuel and are also much better adapted for 
use under boilers than the raw fuel from which they are made. The use of them or 
of the raw coals in California, however, has been much less than it would have been 
because of the greatly inereased production of petroleum, and of its use for steam- 
raising purposes in both locomotive and stationary boilers. Asa result of this the 
production of coal and lignite in California has shown a decreasing tendency during 
the last five years, as shown in the following table: 


Distribution of the coal product of California, 1901-1905. 


Sold to 


Loaded local Used at ar age | Average 
Year at mines! trade minesfor| Total Total as num- | number 
eme for ship- ¡and used | steam = = |quantity.; value. l i6 ber of | of em- 
ment. by em- | and heat. t n days | ployees. 
ployees. * |active. 
Short Short Short Short 
tona. tons. tons, ` tons. 
TOL uo Ferr 132, 566 597 17,916 | 151,079 | $394,106 2. 60 289 428 
1902. aaa 79, 485 1,721 8, 778 84,981 | 254,350 2.99 312 207 
IO. eoa ee Seka Een 83, 339 6, 808 14,526 | 104,673 | 294,736 2.82 307 203 
1901. eds see cure Y 74, 656 3, 840 392 78,888 | 375,581 4.76 282 168 


19089. is 74, 000 550 2, 500 77,050 | 382,725 4.97 294 135 


All of the coal produced in California is lignitic or subbituminous in character. 
There are in California a nuinber of rather widely separated areas, the chief of which 
being the Mount Diablo and Corral Hollow fields in Alameda and Contra Costa 
counties, while small amounts are mined in Kern, Monterey, Riverside, and Siskiyou 
counties. The Corral Hollow field is located in Alameda County and Mount Diablo 
in Contra Costa County. Two other areas which have produced small amounts of 
coal are the Ione field, in Amador County, and a small area near Elsinore, in River- 
side County. Ina number of other counties coal or lignite beds have been pros- 
pected to a greater or less extent, and Butte, Del Norte; Orange, Fresno, Monterey, 
San Diego, and other counties have produced small amounts in the past. Some 
recent prospecting has been done in Fresno, Mendocino, Placer, Orange, and Trinity 
counties, but little encouragement is held out for any extensive development. 

The records of the State mining bureau of California show a production of coal in 
that State as early as 1861. It was at that time one of the 15 coal-producing States. 
During the latter part of the decade and of the one following the production of 
California exceeded 100,000 tons annually and reached a maximum of 237,000 tons 
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in 1880. Since 1881 the production has been rather irregular, having been largely 

influenced by the imports of Australia and British Columbia coals. The receipts of 

Australian coal have depended principally upon the wheat production and ship- 

ments from the Pacific coast. Vessels bringing Australian coal as return cargoes 

have had very low freight rates. During the last few years the production of oil in 

the State has also had considerable influence on the production of California lignite. 
The following table shows the total production of the State since 1861: 


Coal production of California, 1861-1905. 
[Short tons.] 


i 
Year. Guana, Year. Onani y. | Year. Quantity. 


EN M Ms e 
T Cae AT. "S Ei A 128,049 — 1R91......... cee scene ee 93, 301 
T D MERE 23,400 |! 1877.......e esee eese ÓN 85,178 
jo MERERI 13/200: | 18785, eee etna 191,237 OB conoce 72, 603 
cas laten de) 50,700 | 1879...... ecce s- 147,879 | 1894; n er ree reis 67, 247 
CNN 60, 5 | idc s e iners | 936, 950 | S ee ee 75, 453 
oa 84, 020 | | O E AA 78, 544 
A a dius 124, 690 ; AN 119,390. A dod Iu Erud 87,992 
1 MC E EE 143,676 | 1883... ee siee reves 76, 162 | HIR Lo clo oU oes 145, 838 
i a ues cose ipid E ETS QU ARS. Iacue e 160,915 
"Lyn MERE 141,800 | 1885... LL cece eee e eee 71,615. .1900........ esses 171, 708 
Lys PRENNE 152, 493 | DL EDEN 100,000 | 1901......... cese 151, 079 
irr MN 190, 859 | SURE RR 50, 000 | d PREIS 84, 984 
S EM SPEO Dea TM seen ess 95,000 1903... cs 104, 673 
Cor SEO DE. 215,952 , 1889..........- see see 119,820 MO cc 78, 883 
TOPO RR RD 166,688 | 1890....... Lese ee ess. 110, 711 | O pure d mor | 71,050 
| | 


a United States census, fiscal year. 
RESULTS OF TESTS OF CALIFORNIA COAL. 


The more important features of the results of tests made on California coal at the 
Geological Survey Coal Testing Plant“ at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48, and Bulletin No. 290 
of the United States Geological Survey. 


California No. 1.—Operator, San Francisco and San Joaquin Coal Company. Mine, Tesla, at Tesla 
Alameda County. Kind of coal, subbituminous, run of mine. 


Chemical analyses. 


Mine samples. | Eu " 
$ MOISEUTG A DEM ES qa AE 17.59 18.02 18. 51 
A A A e 41.09 39.22 — 35. 33 
E Fixed CRBrDOI odo ts ad MEET 23. 29 26. 39 30. 67 
A A A A O 18. 03 16.37 15. 49 
EE UAR TER RO eecoe dae aese 2. 89 3.07 | 3. 05 
Cabrer C Ur 5. 93 
repo LET a a aa a PT (0 41.34 
= O Tm | . 66 
" [OXygen AAA ies Tec Tec D ale a ce fo NN ea 27.53 
Caloriflc value determined: 
gritos c nM 4, 503 | 4, 726 
British thermal units 2e oe EGRE Du A EDYNUS GN V EXER C o UEM sex dap Sd 8,105 | 8, 305 


Producer-gas test: Dry conl consumed per electrical horsepower per hour 2.38 pounds, This ship- 
ment was made for gas-producer test only. The results obtained were highly satisfactory in show- 
ing that the fuel is well adapted for use in the producer. 


a For brief description of tbe equipment used in these tests see page 6. 
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Total production in 1905, 8,826,429 short tons; spot value, $10,810,978. 

Colorado’s coal production in 1905 exceeded any previous record in the history 
of the State. Compared with that of 1904 the output in 1905 shows an increase of 
2,168,074 short tons, or 32.5 per cent, nearly one-third, while compared with 1903, 
the year of previous maximum production, the record for 1905 shows a gain of 
1,402,827 short tons, or 18.9 per cent. The tonnage in 1905 was more than double 
that of 1898 and nearly three times that of 1895. More than half of the increased 
production in 1905 over 1904 was plainly due to the growing iron industries in the 
State, for as shown in the following tables, over a million tons of the increase last 
year was in the amount of coal made into coke. In Las Animas County, where 
the principal coke-making establishments are located, the total production of coal 
increased from 2,808,953 short tons to 4,297,599 tons, a gain of 1,488,646 tons, or 
over 50 per cent, the amount of coal made into coke alone showing an increase of 
nearly 1,000,000 tons, or Over 115 per cent. Another factor which assisted in the 
larger output for 1905 was the comparative freedom from labor disturbances. The 
emaller production in 1904 was due in most part to strikes in some of the larger 
mines, nearly 4,000 men being on strike for an average of 125 days, or about one-half 
of the year. In 1905 there was no occurrence of strikes in Colorado. The returns 
for 1905 show that 11,020 men were employed for an average of 255 days, as com- 
pared with 8,123 men for 261 days in 1904, and 9,229 men for 245 days in 1903. The 
places of many of the strikers in 1904 were filled by other and less experienced men, 
and the statistics for the 2 years show that the daily production per man was 3.14 
tons, against 3.28 tons per man per day in 1903. The average tonnage per man per 
year was 804.4 tons, working 245 days, in 1903; 819.7 tons, working 261 days, in 1904; 
and 801 tons, working 255 days, in 1905. 

One of the results arising from the restricted production in 1904 was an enhance- 
ment in values, the average price per ton advancing from $1.23 in 1903 to $1.31 in 
1904. With the larger production in 1905 prices receded, the average for the State 
during the year being $1.22 per ton. 

The statistics relating to the use of machines for undercutting coal show that while 
the amount of coal mined by machines in 1905 was considerably larger than in the 
preceding year, it was not quite equal to that reported in 1903, while the number of 
machines in use was less in 1905 than in either of the preceding years. In 1903 there 
were 157 machines in use, and the machine production amounted to 1,270,221 tons; 
in 1904, 125 machines were used in the mining of 945,965 tons, and in 1905, 121 
machines produced 1,247,687 tons. 

Mr. John D. Jones, State coal-mine inspector, reports that during the calendar 
year 1905 there were a total of 166 accidents, resulting in the death of 59 men and in 
injuries to 120 others. In all but two instances the fatal accidents occurred singly, 
and there were no serious explosions of gas or dust. One of the instances in which 
more than one miner was killed was at the Starkville mine of the Colorado Fuel and 
Iron Company, in Las Animas County. In this case a huge mass of rock fell upon 
and killed 3 men who were opening an old air course. Of the men killed, one was 
the mine foreman. The other case could hardly be called a mine accident, as it was 
the explosion of a steam radiator in the hoisting house. Two men who were sitting 
near the radiator were killed. As there were 11,020 men employed in the coal mines 
of Colorado in 1905, the death rate per thousand was 5.35. The number of tons 
mined for each life lost was 149,600. 
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The statistics of coal production in Colorado, by counties, during the last two years, 
with the distribution of the product for consumption, are shown in the following 
tables: 


Coal production of Colorado in 1904, by counties. 


! Sold to Used at 


local | mines Aver- -— 
County.  |minesfor trade | for | "mto | Total | Total | price ber of opem. 
shipment y em. | and | coke AS | Per active | ployees. 
ployees.| heat. ' | | 
Short Short | Short Short Short | 
tona. tons. tons. tons. lone. 
Boulder .......... 670,263 | 26,961 | 39,600 |.......... 736, 824 |$1, 198, 813 ¡$1.63 219, 1,10 
Delta ............. 18, 000 3, 363 320 osse usw 21, 683 27,619 | 1.27 236 ' 31 
El Paso........... 208,323 | 33,271 | 6,419 !.......... 248, 013 338, 311 | 1.36 266 371 
Fremont ......... 230, 014 7,017 | 19,169 |.......... 256, 200 527,212 | 2.06 214 952 
Garfield .......... 186, 261 5,329 | 6,952 |.......... 198, 545 242,989 | 1.22 218 196 
Gunnison ........ 385, 299 4,042 | 9,918 95, 286 494, 545 710,357 | 1.44 276 444 ¿ 
Huerfano......... 1,151, 606 5,450 , 30,849 |.......... 1,187,905 | 1,754, 904 : 1.48 271 | 1, 363 
La Plata.......... 137, 888 6,492 | 1,300 400 146, 080 215, 173 | 1. 47 234 | 23 
Las Animas ...... 1,878,809 | 81,732 | 55,230 | 848,182 | 2, 808, 953 | 2,977,215 | 1. 06 281 3,202 
Mesa ............. 22, 900 3, 550 isses ees tases ue 26, 450 86, 505 | 1.38 194 62 
A Relcev eu VET Dy DOS Lors ox enata 5, 568 8,603 , 1.55 206 17 
Weld A 76,788 | 36,157 | UIT A 118, 862 202,158 1.70 223 195 
Other counties a.. 232, 778 7,722 11,989 | 152,808 405, 297 506,787 1.25 280 348 
Small mínes................. 3,430 |........ Re 8, 430 6,075 | HEC Ween Pers nadas 
Total ....... 5, 193, 932 | 180, 084 |187, 663 1,096,676 | 6,658,355 | 8,751,821 | 1.31 261 | 8,123 | 
a Adams, Jefferson, Larimer, and Pitkin. 
Coal production of Colorado in 1905, by counties. 
local ines. ATE i pe Average 
County. Eu trade | for | ee Total Total | price nimi: number 
shipment. and used, steam coke. quantity.| value. ber of | of em- 


byem- | and i days |ployees. 


ployees.| heat. * lactive. 

Short Short | Short Short Short 

tons. tons. tona. tons. tons. 
Boulder .......... 792,799 | 20,792 | 26,213 |.......... 839, 804 $1,269,223 $1.51 | 207 1, 366 
Delta: noe 6, 402 3.095 O headin ee 9, 497 18, 672 | 1.44 216 23 
El Paso.........-- 164,792 | 19,468 | 4,515 '.......... 188,775 | 250,806 | 1.53 | 226 331 
Fremont ......... 477,027 | 11,441 | 23,534 |.......... 512, 002 940, 554 | 1.84 229 ], 063 
Garfield .......... ¡ 166,970 3,628 | 1,965 |.......... 172, 563 190, 422 | 1.10 256 ' 176 
Gunnison......... | 424,02 | 3,894 | 11,087 | 74,864] 513,817 | 772,264 | 1.50 | 27 582 
Huerfano......... 1, 389, 742 5,362 , 81,536 |.......... 1, 426, 640 | 1,968,148 ¡ 1.37 244 1,760 
La Plata.......... 152,747 | 14,212 | 1,710 |.......... 168, 669 292, 979 | 1.74 273 293 
Las Animas....... 2,319, 937 | 39,201 | 94,020 |1, 844, 441 | 4,297,599 | 4,257,183 | .99 286 4, 106 
Mesa ............. 38,000 | 11,050 450 |... es... 49, 500 73,075 | 1.48 269 5 
Roütt fs ices Aira ess mua tells 3,643 ea eae sd] sweeties cee 8, 643 5, 214 | 1.43 120 13 
Weld 44: idus 61,282 | 37,175 | 3,855 |.......... 101, 812 163,087 | 1.60 180 228 
Other countiesa..| 321,715 7,931 | 18,367 | 191,739 539, 752 617, 846 1.14 256 485 
Small mines...... iS 2,856 A A 2, 856 6,505 12.28 |....... EIPIIE 
Total....... 6, 315, 435 | 183,748 |216, 702 ¡2,110,544 | 8, 826,429 110,810,978 | 1.22 255 | 11,02% 


a Adams, Jefferson, Larimer, and Pitkin. 
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In the following table is exhibited the total production of the State, by counties, 
during the last 5 years, with the increases and decreases in 1905 as compared with 


1904: 
Coal production of Colorado, 1901-1905, by counties. 
[Short tons.] 
| Increase or 
County. 1901. 1902. 1903. 1904. 1905. decrease, 
1905. 

BAN. S ous E EET 482, 975 806, 371 803, 924 736, 824 839,804 |+ 102,980 
A ARA ch itio Eod 9, 350 13, 029 21,683 | 9,497 |— 12,186 
i" UM ocu debeas 175, 979 218,549 | — 207,797 248, 013 188,775 |— ‘59, 238 
A A KAIS EP 536, 313 695,999 | 633,858 256, 200 512,002 |+ 255,802 
Ond. Lo. cos ista 173,707 | 207,262 | 176,954 | 198,545 | 172,563 |— 25, 982 
CU is rr raid 397,043 | — 364,874 436,604 | — 494,545 513,317 |+ — 18,772 
Heli ee oco als QM 918,609 | 1,189,313 | 1,319,666 | 1,187,905 | 1,426,640 |+ 238,735 
D e RI PO EA ae: 129,168 | 189,235 |+ — 60,067 
CUN so. ERES SERERE EET 144, 892 155, 029 143, 637 146, 080 168,669 |+ 22,589 
Las Animas..................| 2,476,138 | 3,245,271 | 3,213,743 | 2,808,953 | 4,297,599 |+ 1,488, 646 
PIN Lois «eR exex dE TER CE. 325, 872 414, 244 342, 054 269, 006 342,804 |+ 73,798 
SS Se O 1, 558 3, 180 2,775 5, 568 3,643 |— 1, 925 
NE core i Ea Aat —€' 33, 374 73,681 94, 492 118, 862 101,812 |— — 17,050 
Other counties ............... 33, 555 18, 220 35, 669 37, 003 60,069 |4- 23, 066 
Tobi. oes cde did 5,700,015 | 7,401,343 | 7,423,602 | 6,658,355 | 8,826,429 |4- 2,108,074 
Total value ............| $6,441,891 | $8,397,812 | $9, 150,943 | $8,751,821 |$10, 810,978 |+$2, 059, 157 


|$ 


The coal-producing areas of Colorado may be divided into three groups, the East- 
ern, Park, and Western, the fields of which are separated by areas of great elevation 
and erosion. The groups are subdivided into distinct fields as follows: The Eastern 
group into the Raton, Canyon City, and South Platte; the Park group into the 
Middle Park and Como, and the Western group into the Yampa, Grand River, and 
La Plata. 

The coal-bearing rocks of Colorado are confined to the Upper Cretaceous series, 
and with but few exceptions all of them are found in the Montana and Laramie 
formations. The coal-bearing formations are found along both the eastern and 
western flanks of the Rocky Mountains. 

The coals of Colorado embrace practically every variety of coal from lignite to 
anthracite. Many of the bituminous varieties are excellent coking coals, the coke 
produced from them supporting important iron-making industries in different por- 
tions of the State. Nearly 20 per cent of the total output of Colorado is made into 
coke, and nearly all of the coal is washed before being charged into the ovens. 

The coal fields of the State are described in great detail in Mineral Resources of 
the United States, 1892, and in thé Twenty-second Annual Report of the Geological 
Survey, Part III. There are 16 counties in Colorado producing coal, the most impor- 
tant of which is Las Animas County, which produces between 40 and 50 per cent or 
the total output. Huerfano County, the second in importance, produces between 15 
and 20 per cent of the total. The other counties in which coal has been produced 
are Arapahoe, Boulder, Delta, El Paso, Fremont, Garfield, Gunnison, Jefferson, La 
Plata, Larimer, Mesa, Pitkin, Rio Blanco, Routt, and Weld. 

The coal field which is now attracting most attention, and which promises to be 
developed in the near future, is the Yampa field of Routt County. This field is 
located in the valley of Yampa River below Steamboat Springs, and can easily be 
reached by railroad if the Denver, Northwestern and Pacific, which is now build- 
ing through Gore Canyon, turns north into the Yampa Valley. 


Digitized by Google 
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The coal beds of this field are ranged in three groups, separated generally by 
several hundred feet of barren strata. Beds of good bituminous coal, ranging from 
6 to 20 feet in thickness, are of common occurrence, and generally there are a num- 
ber of such beds in the different groups. Although these coal bede have heretofore 
.been regarded aa of Laramie age, recent work has shown that they belong in the 
Montana formation and that the overlying Laramie carries only thin beds of low- 
grade lignitic coal. 

Most of the coal is of excellent quality, being a steaming coal of high grade. In 
general, the quality deteriorates in a westerly direction or away from the Park range. 
Anthracite occurs locally where the coal beds have been cut by intrusive masses, but 
the extent of such occurrences is small. 

At present the only developments in this field are mines to supply local demands, 
but great activity is manifest in securing title to coal lands, and with the accom- 
plishment of railroad connection with Denver doubtless coal mining on a commer- 
cial scale would be actively carried on. 

Coal mining as an industry in Colorado began in 1864, a production of 500 short 
tons being recorded for that year. In 1876 the production reached for the first time 
a total exceeding 100,000 tons, and 6 years later, in 1882, had reached the 1,000,000- 
ton mark. Since that date the increase has been almost uninterrupted, there being 
only three instances, 10 years apart (in 1884, 1894, and 1904), when the production 
showed a decrease of any importance, and only four altogether in 35 years. The 
largest decrease, as shown in the following table, was made in the ''hard-times" 
year of 1894: 


Coal production of Colorado, 1864-1905. 


[Short tons.] d 
Year. | Quantity. Year, Quantity. Year. Quantity. 
Eare EEE CI A 200,630 || 1892........oooooooo. 3, 510, 30 
1855.1. n ÓN 1,200 || 1879................- 322,732 || 1898........... cece ee 4, 102, 389 
rra anes 6,400 || 18804 ............... 462,747 || I8D4..0..........00086 2,831, 409 
Ee E A rated 17,000 || 1881................. 706,744 || 1895.....ooooomoomo.. 8, 082, 952 
A 10,500 || 1882...............-- 1,061,479 | 1896..............-e. 3, 112, 100 
[569 cones Ero dba 8,000 || 18853..............-- 1, 229, 593 | TSS RENS 3, 361, 703 
1870a ...... MOS 4,500 || 18Bd......oo.oooo.oo.... 1,130,024 || 1898.......LLLuuuees. 4,076, 317 
Jio ederet ioa s 2E 15,600 ¡| 18ND....ooooccoocooo. 1,356,062 || 1899.............---- 4,776, 224 
1872 A 68,540 || 1886........oo..o.... 1, 368, 338 || 1900............ ss 5, 244, 364 
|y a RENE 69, 997 || 1887...............-. 1,791,735 || 1901..............-.- 5, 700, 015 
IUD NERONE ene RN 77,372 || IBBR, c. vs Cete ideales 2,185,477 || 1902...........-. ee 7, 401, 343 
E REP 98,838 || 1889..............08. 2,597,181 || 1903............. e. 7,423,602 
Os 117,666 || 189......oocoooooo.. 8,077,003 || 1904...........-. eee 6, 658, 355 
IST N EE 160,000 || 1891................-- 3,512,632 || 1905........ cee eens 8, S26, 429 


a United States census, fiscal year. 
RESULTS OF TESTS OF COLORADO COAL. 


The more important features of the resulta of tests made on Colorado coals at the 
Geological Survey coal-testing plant? at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin No. 
290 of the United States Geological Survey. 


a For brief description of the equipment used in these tests see page 6. 


— 


COAL. 561 


4 


Colorado No. 1.—Operator, Northern Coal and Coke Company. Mine, Simpson mine, at Lafayette, 
Boulder County. Kind of coal, black lignite or subbituminous, run of mine. 


Chemical analyses. 

Mine samples. ec 
© (Moisture ———————————— 20. 02 21. 84 18. 68 
sTVolatile matte o oooomac dev sce Saeed ERE ORE uU TEE Kies 33. 81 31. 00 84. 88 
RPixed CREDOIIuzo A rdc MD EL ECO 42.56 | — 40.68 40. 45 
H [Au oda cc p ME RU Cate oT ME 3.61! — 8.48 5.99 
ISUIpliUE nda cor ce erate RUM DIG EIMVE ES RES PUE 52 46 . 55 
= Hydrogen eg wee eed no Mace tree veas eh RR EPI Woe eine ed Ei E wae Ge E eee eae Sen 6.07 
ERO TRO EPOR EE ONERE TE: PERI 57. 46 
= NICEOREM: EANDEM cA TK MENU 1.15 
7 loxygen.......... ue PME MSIE NEN 28. 78 

Calorific value determined: 
A A A UP Lad 5,687 |.......... 5,635 
British thermal units............... cc cc ceeeeeeeeeeeceeeeheoe cos 10, 237 | 10, 148 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 7.21 
pounds; dry coal consumed per electrical horsepower per hour, 4.85 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.71 pounds. i 

Briquetting test: With 10 per cent of a coal-tar pitch gave hard briquets which were too brittle. 


GEORGIA. 


Total production in 1905, 351,991 short tons; spot value, $453,848. 

Georgia is one of the 9 States whose coal production in 1905 was less than that of 
the preceding year, the output declining from 383,191 short tons in 1904 to 351,991 
tons in 1905, a decrease of 31,200 short tons, or 8.14.per cent. The production in 
1904 was 33,760 short tons less than that of 1903, in which year the largest tonnage 
in the history of the State was obtained. It is to be noted, however, that while the 
production in nearly every other State increased in 1905 prices declined, whereas in 
Georgia the production decreased and prices advanced, the average price per ton 
in 1905 being $1.29, against $1.22 in 1904. Aside from the decreased production and 
the advance in price, the record for 1905 was without particular interest. There 
were no strikes reported, and as a large part of the work in the mines is done by 
convicta leaged from the State mining machines have not been introduced. 

The statistics of production for the last 5 years, with the distribution of the 
product for consumption, are presented in the following table: 


Coal production of Georgia since 1901. 


Sold to Aver. | AVer- 
Loaded local Used at PA age |Average 
Year at mines trade |mines for, Made Total Total x e| num- number 
` for ship- [and used; steam [intocoke.¡quantity.| value. I er ber of | of em- 
ment. | by em- and heat. UR days |ployees. 
ployees. active. 
Short Short Short Short Short 
tona. tona. tons. tona. tona. 
A 249, 581 550 1, 930 90,764 | 342,825 ¡ $411,685 | 1.20 291 766 
EN 278, 847 1,700 3,080 | 130,456 | 414,083 ' 589,018 | 1.42 312 155 
1903 M 267,369 812 2,218 146, 552 416,951 521, 459 1.25 298 681 
po A 243, 244 1, 000 6,677 | 132,270 | 383,191 | 466,496 | 1.22 222 891 
190............. 224, 695 1,148 7,113 | 119,035 | $51,991 453,848 | 1.29 270 801 


E, a ES A. E PA AS IR E, EN 
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Portions of two counties in the extreme northwestern corner of Georgia are under- 
lain by the Coal Measures of the southern Appalachian coal fields. The Walden 
basin of Tennessee crosses Dade County in Georgia, and extending southwesterly 
becomes the Blount Mountain and Warrior basins in Alabama. The Lookout basin, 
a narrow outlying area, extends from Etowah County in Alabama in a northeasterly 
direction into Walker County, Ga. The total area of the coal fields in Georgia is 
estimated at 167 square miles, the smallest of any State coal fields, and not all of 
which is workable. Extensive operations are carried on in both counties, however, 
some of this coal being highly prized as a steam fuel and finding a ready market for 
bunker coal at Brunswick and other coast cities. It also makes an excellent coke, 
and about 30 per cent of the output each year is made into coke, which is sold to the 
furnaces at Chattanooga and other points in Tennessee and Georgia. 

The Eighth United States Census contains the first authentic statement of produc- 
tion of coal in Georgia. This report, which is for 1860, gives the production in that 
year as 1,900 short tons. The census for 1870 does not mention any production in 
Georgia for that year. The Tenth Census (1880) reports an output of coal for the 
State of 154,644 short tons, since which time the production has been reported in 
Mineral Resources of the United States, as shown in the following table. The 
statistics for the years 1861 to 1879, inclusive, have been estimated by the writer. 


Coal production of Georgia, 1860-1905. 


(Short tons.] 


Year. Quantity. Year. ‘Quantity. Year. Quantity. 


A gree teri rud 1,900 || 187052: crear | 110,000 || 1891................-.- 171, 000 
[Sb MEMPHIS 2,500 WIS Tonta '" 120,000 || 1892............. sees 215, 498 
DRG oie Sees MERE 3,500 |) ABIRE Sos ot eae antes 128.060 ANUS ec roe ge 372, 740 
IROÀ o nee tetris 6,000 || 1879................... — 140,000 | 1894..............l.u.e. 854,111 
¡batalla PRESA 10,000 || 1880............. sees 154,644 | 1895..........LLsesssu- 260, 998 
D MEN 10,000 | 1881............-e sees 168,000 | 1896......... LL. sssese- 235, 546 
1866 exe esee oS c th: 8,000 | 1852..........--- sees 160,000 | 1897...........-- sse 195, 569 
bis eran 8,000 | 1888.02.00. 0 eee ee eee 155.000 | 1898............- se sse 244, 187 
IE T MO CRT RR E 10,000 | 1884............seeees- t 190,000 | 1899... eee 233,111 
1869..... MO 12,000 || 1885... ..oooocococoooo. 150,000 |. 1900....... sees esee 315, 657 
E EAEE menses 15,000 |! 1886.......... esee ^ 223,000 | 1901.......... ee ess 342, 825 
187 A eee 20,000 | 1887............-.-..-- | 313,715 1.1909: ale 414, 03 
(il 25,000 | 1888.........-- esses 180,000 | 1908...............00.. 416,951 
lea 40,000 |! 1889. ...oo.ococcccoco.o E ON 383, 191 
Aaa 60, 000 ¡ 1890 in do E 228,337 | 1905.............. ees 351,991 
O CONS! 80,000 | | i 
|! i 
IDAHO. 


Total production in 1905, 5,782 short tons; spot value, $16,346. 

There are several somewhat restricted areas in Idaho in which lignite beds occur, 
but until the last two or three years there has been little done in the way of mining. 
The districts from which any production has been obtained are the Horseshoe Bend 
and the Jerusalem districts, occupying the lower portion of a ridge between the Boise 
and Payette rivers; one near Salmon City, in Lincoln County, and one at the eastern 
edge of the State in Bingham and Fremont counties, where the Sublette field of 
Wyoming extends across the State line. The principal production in 1905 was from 
the Salmon district, in Lemhi County, 4,380 short tons having been mined there in 
1905, when the total production of the State amounted to 5,782 tons. The output in 
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1905, small as it was, was the largest, both in quantity and value, that the State has 
vet produced. The total production of the State in 1904 was 3,330 short tons, valued 
at $12,230, against 4,250 tons, worth $13,250, in 1903, and 2,030 tons, valued at $5,180, 
in 1902. No production was reported from the State in 1901, only 10 tons in 1900, 
and 20 tons in 1899. 


Coal production of Idaho, 1899-1905. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Short tons. Short tons. 
1909 RENDIR PETENS 20 $100 | 1908 ........................ 4,250 $13, 250 
1900.2 bau REEL FLUE 10 OOF Sa epe na x edi eee 3, 330 12, 230 
1901.59.56 rt date eu S dard A EE DOS Lo deetessorad att 5,782 16, 346 
1902 dia 2, 030 5, 180 
ILLINOIS. 


Total production in 1905, 38,434,363 short tons; spot value, $40,577,592. 

Illinois still ranks next to Pennsylvania in the production of coal, although in the 
output for 1905 the lead over West Virginia was by a very narrow margin, for while 
the tonnage for Illinois was the largest in the State's history, the increase over 1904 
was small when compared with the progress exhibited by West Virginia. The pro- 
duction in West Virginia in 1905 amounted to 37,791,580 short tons, which was only 
642,783 tons, or 1.67 per cent, less than that of Illinois. In 1904 Illinois led West 
Virginia by more than 3,800,000 tons. It is highly probable that the returns for 
1906 will show West Virginia as the second coal-producing State. from the fact that 
whereas nearly all the mines of Illinois were shut down for several weeks in the 
spring of the year, pending an adjustment of the wage scale, those of West Virginia 
were kept for the most part in continuous operation, and production was consider- 
ally augmented during this period in making up the shortage caused by the sus- 
pension not only in Illinois but in Indiana and Ohio as well. 

Compared with 1904 the production of Illinois in 1905 shows a gain of 1,959,303 
ghort tons, or 4.3 per cent, while the increase in value was only $635,599, or 0.65 per 
cent, the average price per ton having declined from $1.10 in 1904 to $1.06 in 1905. 
Out of the 48 counties in which coal was produced in the last two years, there were 
lj which exhibited an increased production in 1905, while decreases occurred in 31. 
The largest gain was made in Macoupin County, whose output increased 1,007,192 
short tons. Williamson came second with a gain of 772,555 tons, Fulton third with 
282,034 tons, and La Salle fourth with 230,470 tons. The greatest losses were sus- 
tained by Vermilion County (449,808 tons) and Clinton County (275,438 tons). 

The coal mines of Illinois gave employment in 1905 to 58,053 men, who worked 
an average of 201 days, against 54,685 men for 213 days in 1904, and 50,596 men for 
228 days in 1903. These figures combined with the statistics of production show 
that the average production for each man employed was 662.1 short tons in 1905, as 
compared with 667 tons in 1904, and 731 tons in 1903. The average daily produc- 
tion for each man was 3.29 tons in 1905, 3.13 tons in 1904, and 3.21 tons in 1903. 
The smaller total tonnage per man in 1905 was due to the fewer number of days 
worked, while the larger average daily production per man was, in part at least, due 
to an increased tonnage with the use of machines. 

The number of mining machines reported in use in 1905 was 882, against 643 in 
1904 and 553 in 1903. The machine-mined product increased from 7,110,902 tons in 
1904 to 8,697,547 in 1905. In 1903 the production of coal by machines was 7,381,027 
short tons. The percentage of the machine-mined coal to the total output in 1905 
was 22.6, compared with 19.5 in 1904 and 19.97 in 1902. Of the machines in use in 
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1905 758 were of the pick or puncher type and 123 were of the chain-breast pattern. 
Only 1 long-wall machine was reported. 

More time was lost by strikes in the coal mines of Illinois in 1905 than for a num. 
ber of years past, the record for last year showing that 15,289 men out of a total of 
58,053 were on strike during the year and lost an average of 21 days each. In 1904 
there were a few more men on strike but the total time lost was less than halí that 
in 1905. The troubles in Illinois last year had their inception, to a large extent, in 
the enactment of a law by the Illinois legislature which required the coal operators 
to employ additional men to fire the shots placed by the miners. Under the wage 
scale agreement the miners had, it is stated, contracted not to increase the expense 
of mining, and the operators, therefore, refused to pay the shot firers’ wages, claim- 
ing that the miners in advocating the passage of the law had violated their agree- 
ment. This controversy was finally referred to Judge George Gray as arbitrator, 
who decided that the expenses should be equally divided between the miners and 
operators. There is good reason to believe that the law has not accomplished any 
good result and it is reported that at the next session of the legislature both aides 
will unite in an effort to have it repealed. 

By far the larger number of mines in Illinois work 8 hours a day. In 1905 there 
were 583 mines out of 637 whose production amounted to 1,000 tons and which gave 
employment to 56,296 out of a total of 58,053 men that worked 8 hours. Nine mines. 
having an average of 8 men each, worked 9 or 93 hours and 5 mines, employing 397 
men in all, worked 10 hours. 

The casualty record, as reported by Mr. David Ross, secretary of the bureau of 
labor statistics, shows that during the fiscal year ending June 30, 1905, there were 
199 fatalities and 535 men injured. One hundred and two wives were made widows 
and 231 children were left fatherless. The death rate per thousand employees was 
3.47 and the number of tons mined for each life lost was 191,156. The most serious 
accident of the year was an explosion of gas at the Zeigler mine, in Franklin County, 
through which 50 men lost their lives. Premature blasts or windy shots are the 
principal causes of the fatal accidents in the Illinois mines. The gas explosion at 
Zeigler is the only accident of this kind in five years that has resulted in the death 
of more than 5 persons. They occur principally in the winter season, from the fact 
that the coal mines are busier at that time than in the summer. 

The production of coal in Illinois in 1904 and 1905 by counties, with the distribu- 
tion of the product for consumption, is shown in the following tables: 
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Coal production of Illinois in 1904, by counties. 


est Used at Aver- ae Average 

County. HOM trade | mines p Total Total | price | num- | number 

T) S shipment. Spa upa for steam coke, | quantity. | value per ber of | of em- 

y em- ¡and heat. ton days |ployees. 

PP ployees. active. 

"y Short | Short | Short | Short| Short 
13 tons. tons. tons. tons. tons. 

Burean...........| 1,687,434 | 60,639 | 73,794 |....... 1,821,867 $2,806,353 $1.54 | 240 4,515 

gif” Christian.........] 724,241 | 69,876 | 44,826 |....... 838,943 | 936,610 | 1.12 | 177 1, 433 

804,801 | 19,918 | 30,000 |....... 854,719 | 815,115 | .95| 227 1, 165 

ride 1,152,999 | 62.964 | 31,252 |.......| 1,247,215 | 1,512,006 | 1.21 | 210 2, 059 

e 61,491 | 21,050 2,700 | 7,667 92, 908 95,753 | 1.03 | 183 | 162 

OA 1,237,961 | 48,880 | 47,581 |.......| 1,334,422 | 1,971,659 | 1.48 | 200 3, 413 

61,886 | 84,424 2,949 |....... 149,259 | 231,146 | 1.55 | 211 322 

Eas 781,559 | 103,664 | 54,384 |.......| 889,607 | 1,139,792 1129 | 19 1, 136 

21,178 | 50,775 L8 as 73,806 | 115,935 | 1.57 | 191 198 

1,233,802 | 259,572 | 49,144 |....... 1,542,518 | 2,317,824 | 1.50 | 239 3, 466 

129,959 | 50,548 EU bus 186,638 | 295,305 | 1.58 | 201 362 

303,660 | 32,024 | 14,353 |....... 350,037 | 334,235 | .95 | 207 455 

E 15,604 | 10,151 456 |.......] 26,211 44, 590 | 1.70 | 198 109 

63,253 | 121,056 | 14,204 |....... 198,513 | 320,760 | 1.62 | 245 432 

58,576 | 116,775 LMB Locos 180,851 | 227,938 | 1.26 | 198 331 

CHAR 2,008,638 | 68,317 | 98,337 |.......| 2,170,292 | 2,163,041 gad 181 3,181 

B s. 3,142,417 | 92,707 | 106,865 |....... 3,941,989 | 3,128,112 | .94 | 28| 3,378 

Basses 825,759 | 136,564 | 48,185 .......| 1,010,508 | 970,415 | .96 | 220 1, 280 

CN 415,304 | 26,751 | 25,669 |.......| 467,724 | 734, 012 1.57 | 255 968 

404,438 | 40,900 | 18,647 ....... 463,985 | 519,762 1.12) 213 751 

Merer...........| 507,894 | 35,073 | 23,834 |....... 566,801 | 773,358 | 1.36 | 257 892 

Montgomery .....| 443,684 | 41,027 | 14,507 |....... 499,218 | 536,303 | 1.07 | :197 939 

leas 755,611 | 139,709 | 17,102 |.......| 912,422 | 1,078,515 | 1.18 | 210 1, 381 

De .| 1,221,817 | 37,898 | 37,247 |.......| 1,296, 962 | 1,242,373 | .96| 214 1,704 

dolph ........| 493,265 | ` 28,621 AES caca: 531,465 | 529,567 | 1.00 | 186 850 

ock Island ...... 27,170| 57,025 > eee 86, 219 140,419 | 1.63 193 | 147 

t. Clair ..........| 3,156,368 | 147,512 | 118,752 |....... 3,417,632 | 2,815,370 | .82 | 204 3,709 

ine............| 517,696 | 34,887 | 16,087 |....... 568,670 | 515,958 | .91 204 | 738 

dps 3,752,775 | 314,175 | 152,249 |.......| 4,219,199 | 3,886,816 | .92| 19 | 5,858 

4, 726 6,937 A 11,673 15,770 | 1.25 | 201 26 

11, 798 7,941 S A iis 19, 409 31,309 | 1.61 | 199 66 

EN 97,699 | 23,136 9,011 |.......| 129,846 | 202,077 | 1.96 | 191 319 

Ga 8,200 | 18,855 602 |.......| 27,657 47,068 | 1.70 | 186 84 

"AN 130,812 | 56,451 | 7,628 |.......| 194,891 | 229,500 | 1.18 | 237 28 

2,581,198 | 172,489 | 38,359 |....... 2,792,046 | 3,074,225 | 1.10 | 223 3, 681 

STI eet 10, 734 Cw y 10, 784 15, 793 | 1.46 | 239 18 

FANE, 58,562 | 35,707 2,800 |.......| 97,069 91,214 | .94 | 250 137 

eee 63,708 | 10,906 1,929 |.......| 76,538 | 108,064 | 1.41 | 189 242 

8,267,304 | 31,766 | 26,827 |....... 3,395,397 | 3,441,881 | 1.01 | 219 3, 661 

244,679 | 65,943 | 12,123 |....... 322,745 | 391,410 H 184 788 

mines......]..... E o6 1 A A 56, 405 91,640 |...... pepe 

Total ....... 32, 429, 921 |2, 810,152 |1, 227,320 | 7,667 |36, 475.060 |39, 941, 993 1.10 | 213 | 54,685 
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“Bond, Calhoun, Cass, Franklin, Greene, Hancock, Jefferson, Johnson, Morgan, and Woodford. 
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' Coal production of Illinois in 1905, by counties. 
Loaded at ge Daat Made ave: pus Average 
County. i mines pede d fòr ateam. Into Total Total price num- number 
p- | and use and coke. quantity.| value. per ber of | of em 
ment. by em- : days | plofees. 
ployees eat. ton. lactive 

Short Short Short | Short | Short 

tons. tons. tona. tons. tona. 
Bureau ........... 1,561,860 | 69,818 | 70,077 |....... 1, 701, 255 ($2,420,257 [$1.42 | 210| 4,405 
Christian ......... 714, 914 96, 721 67,725 |....... 79, 360 970, 859 | 1.10 173 1, 238 
Clinton........... 516,199 | 20,226 | 492,856 |....... 579,281 | 557,202 | .96| 112| 1,28 
Fulton ........... 1, 435, 269 66, 371 27,609 |....... 1,529, 249 | 1,807, 439 | 1.18 208 2,32 
Gallatin .......... 49, 087 22, 836 2,039 | 8,720 82, 682 81,125 | .98 171 241 
Grunby........... 1,215,153 | 48,027 | 47,712 |....... 1,810,892 | 2,099,165 | 1.60 | 218| 2,978 
Henry............ 79, 084 64, 337 8,624 |....... 146, 995 231,080 | 1.57 215 32 
Jackson .......... 731, 725 26, 853 60,263 |....... 818,841 | 1,004, 875 | 1.23 194 1,313 
KNOX geass anes 14, 555 43, 829 588 |....... 58, 972 88,471 | 1.50 187 146 
Lasalle ........... 1,392,664 | 318,330 61,994 |....... 1, 772, 988 | 2,669,324 | 1.61 244 3,59 
Livingston ....... 219,239 | 57,676 8,069 |....... 284, 984 | 403,915 | 1.42 | 210 51 
Logan ............ 381, 808 45, 192 18,546 |....... 445, 546 470, 543 | 1.06 212 637 
McDonough ...... 11, 484 7,860 152 acte 19, 496 85,397 | 1.82 149 86 
McLean .......... 33,920 | 99,001 | 27,000 ....... 159,921 | 26,552 | 1.54 | 276! $36 
Macoupin ........ 2,966,312 | 96,163 | 115,009 |....... 8,177,484 | 2,883,316 | .91 | 195 | 3, 868 
Madison.......... 3, 222, 591 82,158 | 129,650 |....... 3, 434, 399 | 2,956,680 | .86 200! 3,12 
Marion ........... 812,636 | 131,463 65, 660 -..| 1,009, 759 906,656 | .90 219. 28 
Marshall.......... 451, 049 25, 540 23,083 |....... 499, 672 703,598 | 1.41 259 1.029 
Menard........... 361, 032 | 35, 470 18,764 |....... 415, 266 414, 490 | 1.00 209 673 
Mercer............ 486,189 | 25,262 21,453 |....... 582, 854 677,589 | 1.27 208 878 
Montgomery...... 551,007 | 31,968 15,089 |....... 598,064 | 571,517 | .96 | 201 858 
Peoria ............ 762,057 | 128,925 16,964 |....... 897, 946 | 1,196,766 | 1.33 212 1,309 
Perry............. 1,229,134 | 36,720 | 32,718 |....... 1,298,572 | 1,162,798 | .90| 158| 2,458 
Randolph ........ 415, 864 15, 655 9,472 |....... 440, 991 899,792 | .91 185 669 
Rock Island ...... 10, 900 96, 051 1,432 |....... 68, 383 114,854 | 1.68 181 119 
Bt. Clair........... 3,027,890 , 195,293 | 106,731 |....... 3,329, 914 | 2,764,326 | .88 167 4,492 
Saline unir canés 607, 274 33, 907 34,520 ....... 675, 701 645,465 | .96 155 950 
Sangamon........ 3,874,213 | 320,395 | 129,655 |....... 4,324, 263 | 4,135, 614 | .96 182 5, 966 
SCOT A vxo eee ur mie 13, 291 182. | 294235 13, 423 24,188 | 1.80 148 40 
Shelby............ 68, 996 | 28, 014 7,206 1i 2 ui 104, 216 173,639 | 1.67 220 269 
Stark ............. 3, 300 18, 770 655 AA 22, 725 41,129 | 1.81 157 Ti 
Tazewell ......... 153, 736 73, 254 4,383 ....... 231, 373 267,246 | 1.16 240 366 
Vermilion........ 2,128,738 | 167,602 50, 898 |....... 2, 342, 238 | 2,260,442 | .96 223 2, 984 
Mucho AAA exe EFE AA tent 10, 354 21,045 | 2.08 191 2 
Willi aes 118,322 14, 289 9,946 |....... 137, 957 209, 256 | 1.62 243 943 
Williamson....... 4,011,952 | 45,631 | 110,369 |....... 4,167,952 | 3,826,077 | .92 | 218 4,572 

Other countiesa 

andsmall mines.| 555,562 | 317,968 | 36,865 ....... 910,395 | 1,134,965 | 1.25 | 226 1,741 
Total ....... 38, 431, 365 |40, 577,592 | 1.06 201 58, 053 
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The increases and decreases, by counties, in 1905 as compared with 1904, and the 
production of each county during the last five years, are shown in the following table: 


Coal production of Illinois from 1901 to 1905, by counties. 


[Short tons.] 


4,727 | 


....... o...» 


879, 360 
579, 281 
1,529, 249 
82, 682 

4, 435 


1, 310, 892 


415, 546 
19, 496 
159, 921 
231, 235 
8, 177, 484 
3, 434, 399 
1, 009, 759 
499, 672 
415, 266 
532, 854 
598, 064 
4, 565 
897, 946 
1, 298, 572 
440, 991 
68, 383 

3, 329, 914 
675, 701 
4, 324, 263 
2, 880 

13, 423 
104, 216 
22, 725 
231, 373 
2, 342, 238 
10, 354 


176, 342 158,116 
1,846,642 | 17821, 867 
5, 300 6, 500 
1, 768 810 
1, 024, 392 838, 943 
920, 391 854, 719 
1,105,930 | 1,247,215 | 
72,205 92, 908 
6,639 5, 986 
1,392,427 | 1,334,422 
1, 200 
7,380 7,923 
156, 870 149, 259 
913, 283 889, 607 
28, 245 32, 788 
2, 333 ! 700 
(eee ee 
105, 055 73, 806 
1,882,589 | 1,542,518 
122, 773 186, 638 
469, 578 350, 037 
28, 104 26, 211 
198, 100 198, 518 
110, 000 180, 851 
2,414,499 | 2,170,292 
2,950,496 | 3,341,989 
1,095,952 | 1,010,508 
479, 641 467, 724 
483, 447 463, 985 
642, 746 566, 801 
458, 987 499, 218 
4, 258 4,737 
958, 982 912, 422 
1,236,368 | 1,296,962 
535, 895 531, 465 
69, 641 86, 219 
3,464,069 | 3,417,632 
433, 328 568, 670 
4,470,962 | 4,219,199 
12, 927 11,673 
24,776 19, 409 
108, 508 129, 846 | 
43, 166 27,657 
253, 653 194, 891 
2,955,071 | 2,792,046 
14, 989 10, 784 
91, 766 | 97, 069 


| 
County 1901. | 192. | 
PRE nd 
PI 151,750 | 100, 000 
A bor de PRA 1,230 
A AAA 1,594,803 | 1,769, 642 | 
OUDOUE PERA a. 5, 923 3, 000 | 
QU AAA Docs a cena Wm 
CHUA ae Iso das eer | 616, 373 | 936, 036 | 
E cs dona rd a dle | — 765,000 | 834,318 
FRU eco rehus Soie | 654, 416 | 353, 607 | 
EAI AR 4, 800 30, 911 
O ral 3, 808 | 6, 000 
a eo odes O 1,269,741 | 1,414,479 
0 A. CI A | € 
BENE LL ea c teas | 6, 106 | 13, 400 
BREL CM 89,465 | 135,312 
FOU ra 870, 093 | 930, 487 
A Ee OR 50, 000 25, 090 
duse DERI NEP a ERR A 3, 520 
o ETT RR AIR 1,010 3, 850 
REB i cteo252 55. 2: 67,195 48, 439 
BOE iis PERE O dcdeau sens 78, 636 85, 851 
MEN A 1, 751, 758 1, 846, 236 
SONNE AAA 307, 267 395, O83 
A ON TEER 161, 611 | 268,707 
Mebonoogh.. loses nam sz: 31,337 34, 636 
ND alton od X roseis: 144, 959 175, 000 
MN Lu vt O 86, 468 100, 000 
MEO se iei Ead idis 1,960,038 | 2.185,325 
MO pierre rd | 1,911,381 | 2,374,684 
MIL cedro E EL kel. 844, 816 922, 656 
ael PROPORRE TREND 417, 444 458, 186 
ao, ERRE IDA 390, 931 471, 958 
e PO A 563, 350 640, 141 
Montgomery ................. 367, 326 619, 448 
NONI AA | 3, 000 4,780 
PO a n V Lic" 659, 701 852, 375 
doa: PPP 632, 039 991, 344 
ali. AO 368, 951 456, 984 
ne dC. DR 68, 356 83, 418 
B UNE A 2,998,843 | 2,822,248 
e AAA IA 163,5 297,571 
ON sausos raires i esai 3, 277, 939 | 4,172, 722 
e CMA 5, 552 | 18, 457 
Des ROTA IA 23. 680 27,435 
res E did ab Se ORI RA 114,192 87,112 
PM ee NE E N 13, 400 29, 043 
|| PEO rs | 145,569 173, 018 
MORMON ii o a be boss 2, 260, 964 | 2,585,291 
hui i NEMPE ae ea 10, 300 16, 077 
> rsaaaass erras 25,700 56, 835 


e M À— — — —— — — ——— — 


87,913 


Increase or 


decrease, 


1905. 


120, 612 
1,773 
810 

40, 417 
275, 438 
282, 034 
10, 226 


""""""-")"" 


—  — — —náá 


' i ] 
! l 


4 


+ + 


+1, 007, 192 


92, 410 
749 

31, 948 
48,719 
33, 947 
98, 846 
172 
14,476 
1, 610 
90, 474 
17, 836 
87,718 
107, 031 
105, 064 
8, 793 
5, 986 
25, 630 
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Coal production of Illinois from 1901 to 1905, by counties—Continued. 


Increase or 


County. 1901. 1902. 1903. 1904. 1906. decrease, 
1905. 
WIL A ol ENTE 56, 646 40, 792 49, 240 76, 538 137,957 | + 61,419 
Williamson .................. 1, 743,062 | 2,325,942 | 2,881,653 | 3,396,397 | 4,167,952 | + 772,555 
Woodford .................... 142,219 101,567 | 123,501 | 5105,185 | 53418,707 | + 243,52 
Small mines ................. ' 150, 000 6, 130 46,711 56, 405 69,777 | + 13,372 
DO T oco otv ae | 27,331, 552 | 32,939, 373 | 86,957,104 | 36,475,060 | 38,434, 363 | +1, 959, 308 
Total value .................. gs. 163, 937 S, 945, 910 hd 196, 809 aii 941, 993 dod 577,592 | + $635, 599 
a Includes production of Wabash County. b Includes production of Franklin County. 


The coal fields of Illinois are included in the Eastern Interior Field, which under- 
lies the greater part of Illinois, the southwest part of Indiana, and part of western 
Kentucky. Nearly three-fourths of the entire State is underlain by productive coal 
measures, the total area being estimated at 42,900 square miles. It has been consid- 
ered the largest coal-bearing area in any one State in the Union, though more deti- 
nite knowledge may show either North Dakota or Montana to equal or excel it. 
There are more counties in Illinois in which coal is produced than any other of the 
United States, the production in 1905 being reported from 51 counties. 

The coals of the State have never been systematically and thoroughly studied, so 
that statements as to the number of coals and their correlation and extent can not 
be fully relied upon. The revival of the geological survey during 1905 and the plans 
for future work already made give promise of soon placing our knowledge of the 
coals of the State on a more exact basis. Many of the statements made about the 
coals of Indiana, being based on recent detailed work, will doubtless prove true for 
Illinois also. 

The coal field in Illinois occupies a basin. In the center the lower coals are at 
least 1,000 feet deep, and the outcropping rocks belong to the upper or nonproductive 
coal measures. Around the edge of the basin the productive measures outcrop in a 
broad belt. In this belt there appear to be 6 coals that are locally or generally 
workable. Some of these coals appear to underlie the center of the basin as well as 
its edges, often with a workable thickness. In the Grundy district, on the north- 
eastern edge of the field, along the north and west side, the coals resemble the low- 
est coal of Indiana in usually being thin, occurring in small basins, and frequently 
more than making up by being of excellent quality. Coal No. 2 is the principal coal 
of the edges of the field. Of the higher coals, Nos. 5, 6, and 7 are the principal ones, 
their importance being in the order named. These coals run from 5 to 6 feet thick 
in the north part of the field, but to the south increase until they are from 6 to 9 
feet thick. 

Most of the coal of the State is reached by shafts, many of which are well equipped 
with double platform cages hoisting two cars at a time. While the room and pillar 
method largely prevails, many of the thinner coals are worked by long-wall methods, 
especially the mines on coal No. 2. Asa whole, the mines are well SqUIBpeu $ with 
modern machinery and many of them have a large output. 

Probably the earliest mention of coal in the United States is contained in the jour- 
nal of Father Hennepin, a French missionary, who as early as 1679 reported a 
** cole" mine on the Illinois River, above Fort Crévecceur, near the site of the pres- 
ent city of Ottawa. Father Hennepin marked the location of the occurrence on the 
map which illustrates his journal. It is also probable that outside of anthracite 
mining in Pennsylvania and the operations in the Richmond basin of Virginia, 
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Illinois holds the record for priority in production. The earliest statement that we 
have in regard to actual mining in Illinois is that coal was produced in Jackson 
County in 1810 from a point on the Big Muddy River. A flatboat was loaded with 
coal at this place and shipped to New Orleans, but the amount was not stated. 
Again, it is reported that in 1832 several boat loads were sent from the same vicinity 
to the same market. Another record is found stating that 150,000 bushels (or 6,000 
tons) of coal were mined in 1833 in St. Clair County and hauled by wagons to St. 
Louis. From 1840 to 1860 the bureau of statistics of the State is without any reliable 
data in regard to the coal-mining industry, although some scattering statistics are 
found in the geologic reports published by the State government. 

The table following shows the statistics of coal production in Illinois from 1833 to 
1905, inclusive, and for the years for which there is no special information the pro- 
duction has been estimated by the writer. 


Coal production of Illinois, 1833-1905. 
[Short tons.] 


Year. | Quantity. | Year. Quantity. | Year. | Quantity. 

US itech edoctus 6,000 || 1858...... DOE DEEST 490,000 | 1882. ................ | 9,115, 653 
|o PR aves 7,900 || 18598... eec 530,000 |! 1883................. ' 12, 123, 456 
1835........... ER 8,000 || 18604 ............... 728,400 | 1884................. 12, 208, 075 
| v c -———— 10,000 || 1861................. 670,000 | 18855................. 11,834, 459 
A TU 12,500 [1/1802 codes cern a 780,000 | 1886................. 11,175,241 
A cese ut 14, 000 | T803 MN ous dre 890,000 |. 1887................. 12, 423, 066 
TN 15,038 | 1864....... esses 1,000,000 || 1888....... Hom 14, 328, 181 
IMUG eee ew eed wes 16, 967 || 1865................. 1,260,000 [| 1889................. 12, 104, 272 
AO 35,000 | 1866..... Lese 1,580,000 || 1890........ esses 15, 292, 420 
o M NEL 58,000 | 1867................. 1, 800,000 |, 1891................. 15, 660, 698 
Joa e PS 75,009 || 1868........... a 2,000,000 |! 1892...............-. 17, 862, 276 
1 CEDERE 120,000 |, 1869................. 1,854,000 || 1893................. 19, 949, 564 
Di AAA 150,000 |, 1870a ............... 2,624,163 | ISS ccu ere ey 17,113, 576 
O 165,000 || 1871................. 3, 000, 000 | INO Lieu PUR as 17, 735, 864 
i v OA 180,000 || 1872................. 3,360,000 | 1896................. 19, 786, 626 
jr. NETS 200,000 | 1878... s eere cue 3,920,000 || 1897...........L.ss. 20, 072, 758 
J519 ccs os ope eee 260,000 || 1874................- 4,203,000 | 18598................. 18, 599, 299 
CS ERRORES 300,000 |! 1875...... sess esse 4,453,178 ' 1899............. sse 24, 439, 019 
| e 320, 000 | 1840.29: bf uterus 5, 000, 000 | TOO re case te eee 25, 767, 981 
AA 340,000 || 1877..,.............. 5,950,000  1901................. 27,331,552 
PP UNE sek took ce 375, 000 | TBS C ves ag x Gu Ee 5,700,000 11902................. 32, 939, 373 
1 velit oot Boek 385,000 '| 1879................. 5, 000, 000 | WOOD tee EE: 36, 957, 104 
I8 ye tes be 400, 000 | TSB ERU 6,115,377 | 1901. oo ino beT aS 36, 475, 060 
1 MR AE, * — 410,000 || 1881...........-..--- 6,720,000 | 1905.......- sees 38, 434, 363 
cC | 450,000 | 


a United States census, fiscal year. 
RESULTS OF TESTS OF ILLINOIS COALS. 


The more important features of the results of tests made on Illinois coals at xhe 
Geological Survey coal-testing plant“ at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin No. 
290 of the United States Geological Survey. 


a ee ee eS Oe ee — 


a For a brief description of the equipment used in these tests see page 6. 
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Illinois No. 1.—Operator, Western Anthracite Coal and Coke Company. Mine, St. Louis and O'Fal- 
lon No. 1, 54 miles south of O'Fallon, St. Clair Cownty. Seam, Belleville, or No. 6. Kind of coal, 
bituminous, over 1-iuch screen, and slack. 


Chemical analyses. 
Car samples. 
Mine samples. 
nant Slack. 

g MOI TUDO. El 11.17 10. 06 9.75 12, 03 
E Volatile mile ue xa EN HN MN DE de 39. 31 40. 33 37.48 31. 86 
QOL PUR Cd. CREDO o a 39. 20 39. 54 39. 57 33. 67 
E bei ———ÓPR tae haan inate mn coe eden: 10.32 | 10.07 13.20 22.4 
.(ISulphur......................... Leere ere rere 4.22 4.04 4.10 4.00 
S Hydrogel A E O aaaea sa 5.31 5.04 
B4Carbon.......... TOME MMOL A Hmm 59. 72 50.22 
E NITOROH zii cetus do tete i Lc O qut TIER 1. 08 0. 72 
ORV RO Sisto da SK DU EM ERO SN E ee ee IA (SOE aE oe 16. 64 17.58 

Calorific value determined: | 
CAIOM OM EET | 6,235 |.......... 6, 125 5, 083 
British thermal Udías O A ecce 11, 025 9, 149 


Boiler test, lump and nut: Water evaporated by one pound of dry coal, at and from a temperature 
of 212° F., 7.21 pounds; dry coal consumed per eleetrical horsepower per hour, 4.85 pounds. Slack: 
Water evaporated, 8 pounds; coal consumed, 4.38 pounds. 

Coking test: Too high in ash and sulphur to make coke suitable for blast-furnace use. A charge of 
unwashed lump coal yielded some small pieces of coke mixed with charred coal and ash; washed 
slack burned 64 hours 37.6 per cent fair-looking coke, high in sulphur, but can be used for lead and 
zinc smelting. Ash content of slack coal reduced to 9.19 per cent by washing in modified Stewart 
jig, but sulphur, present as gypsum, is reduced very slightly by washing. 

Briquetting test: With hard pitch gave briquets that were too soft. 


Illinois No. $.—Operator, Southern Illinois Coal Mining and Washing Company. Mine, No. 3, 
Marion, Williamson County. Seam, Carterville, or No. 7. Kind of coal. bituminous, run of mine. 


Chemical analyses. 


Mine samples. SAUDI 
EX MI c 7.50 7.34 8. 50 
3 Nolitile PEE EE S sich ciboite ds AEE 31.68 | 34.29 29.47 
Sa) Fixed o ———————————E 56.67 50.84 50.75 
Bl A Ad 7.15 7.58 11.28 
SUPIERA a 0.99 2.04 1.72 
g A A aaa aiea aa 5.09 
PLE A SE E E E EA E A T T E OEE Eu Le 65. 48 
= NitTOme A A Led El liad tes enon rude ud aea us 1.39 
ONO steed URS ded ED Mie Xe a cca a boxeo uta 15.04 
Calorific value determined: 
CAES oid sg ea Pe thc d inner A dep exer eae DV aa 6,881 |.......... 6,542 
British thermal Onin cos encore co desnudos sa ipe uibs e ePi eu 12,386 |.......... 11, 776 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 8.04 
pounds; dry coal consumed per electrical horsepower per hour, 4.34 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.79 pounds. 

Coking test: Unwashed coal did not coke; washed coal after burning 90 hours yielded 49.06 per 
cent of very brittle coke. l 

Washing test: A sample containing 10.50 per cent ash and 1.45 per cent sulphur showed after wash- 
ing 5.86 per cent ash and 1.41 per cent sulphur. 


COAL. 571 


Illinois No. ¿.—Operator, Donk Brothers Coal and Coke Company. Mine, No. 3, about 1 mile west 
of Troy, Madison Connty. Seam, Belleville, or No. 6. Kind of coal, bituminous, over 2-inch screen, 
and slack. 


Chemical analyses. 


Car samples. 


Mine samples. > 
Lump. Washed 


Black. 

eC [MOISEUIO A Lig 15. 09 14. 42 12.91 17.02 
E Volatile matter -...oooococcococnccncnncncnccnncnnanccncnnns 81.00 | 32.18| 31.90 30. 60 
Ww | PIXOd carbon caia hsec wDcxas Re E EETÉ DC 46. 49 44. 59 48. 55 35. 59 
E m woo vcro DE 7.42 8. 81 11.64 16. 79 

Supl iu cnn .83 1.52 1.32 3.29 
S A A O VEE EES ON: 5. 43 6.50 
EL CATAN lil 60.74 50. 77 
= ILTOR A ERU A re l1. 15 das 

OXVEOI Sos s zueocoEeu RR ute penes asa UE eens | soso Recess 19:72. | esos wes 
Caloritic value determined: 

(p Or UNO RS E 6,195 1.5... 6, 002 5,1/ 

British thermal units ........ satel — — leads 10, 804 9, 319 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212? F., 7.37 
pounds; dry eoal consuined per electrical horsepower per hour, 4.73 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.76 pounds. 

Coking test, with slack: No coke produced. 

Washing test, with slack: Rewashing with New Century Jig materially reduced ash. 

Briquetting test: Seven tests with different binders in varying proportions were made. The best 
results were with 8 per cent of a pitch obtained as a by-product in manufacturing gas from heavy 
petroieum. The resultant briquets were very hard and tough, having a crushing strength of 12,810 
pounds to tne square inch. 


Illinois No. 6.—Operator, Clover Leaf Coal Company. Mine, No. 1, shaft at Coffeen, Montgomery 
County. Seam Pana, or No. 6. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. Car samples. 

S MOISUUTG ds 14. 89 13. 94 12. 90 14. 43 11. 98 
B Volatile Matter: idol 34. 80 33. 93 33. 77 29. 48 29. 99 
* Fixed carbon.................... cee cece eere 42. 44 41.22 42.25 42.81 43. 90 
£ bus "oO TRE PNGNS 7.87| 1091| 1LOS| 18.28] 14.18 

SU PHU E 3. 61 3.79 3.78 4.01 4. 29 
s EE A A A metes 5.49 5.21 
ASCA DOM SP E TH nm pra 54. 59 56. 94 
= NILPOR OM PUT pe PI re oa 1.11 - 1.01 
T OSS RON sec a 21.52 18.37 
Calorific value determined: 

Calories cox veda Lu Eve Enos ve ot O au don 5.177 6, 120 6, 031 5,591 5, 724 

British thermal units........................... 9, 319 11,016 ! 10,856 10, 064 10, 303 


} 


Boiler tests: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 8.73 and 
6.56 pounds; dry coal consumed per electrical horsepower per hour, 4.00 and 5.32 pounds., 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.79 pounds. 

Washing test: Coal crushed to 2 inches and passed over modifled Stewart jig showed reduction in 
ash and slight reduction in sulphur. 
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Illinois No. 7.—Operator, Lumaghi Coal Company. Mine, No. 2, near Collinsville, Madison County. 
Kind of coal, bituminous, slack, nut, and run of mine. 


Chemical analyses. 


Car samples. 


Mine samples. Run of 


| Nut. mine. 

A eed LB LE DAE 12.27 11.87 ! 11.46 10. 83 
E Volatile matter ..........c0cccecccceccecccccecceecsaeeeees 37.22 | 36.57; 34.98 36. 24 
2 Mixed Gd bolt qzeceseseetvidu evi d und can Lec ua send 39. 16 39. 98 36. 25 39. 75 
E m MP CREER aah ad 11.35 11.58 17.31 13.18 

SuipBu A c ielid uncle tlie nn (RD. E 4. 66 4.75 4.40 4.53 
A APO pe mre Im m 5.05 5.35 
A te asset oscstut aos c: p ds p 54. 56 58. 59 
a oL dece e EE d LIA ALLEM aM Ce cu LET AE MU ELA cdE | 1.02 .94 .99 
- ORV ROD caved smal s b QM E S D A aue dus | usc d pm E 17.74 17.37 
Caloritic value determined: | 

E A A IN REESE 5, 982 5,570 6, 009 


British thermal units .....................- eee ee eee E 10, 768 10, 026 10,816 


Boiler test, using plain grate, burning slack coal: Water evaporated by 1 pound of dry coal, at 
and from a temperature of 2122 F., 8.02 pounds; dry coal consumed per electrical horsepower per 
hour, 4.36 pounds; using plain grate, burning run of mine, the figures were 7.42 and 7.20, and 4.70 and 
4.85 pounds. 

Producer-gas tests: Dry slack coal consumed per electrical horsepower per hour, 4.30 pounds; dry 
nut coal, 2.12 pounds. 

Coking test: Good hard coke high in sulphur from both washed and unwashed coal. 

Washing test: Using modified Stewart jig. sulphur and ash content of slack coal reduced from 4.06 
and 20.09 to 3.25 and 8.59 per cent, respectively; with run of mine, reductions were from 4.53 and 13.18 
to 3.65 and 9.30 per cent. 


Illinois No. 8.—Operator, Dering Coal Company. Mine, Paisley, at Paisley, Montgomery County. 
Kind of coal, bituminous, nut. 


Chemical analysis. 


Car 
sample 

9 ADOIStUTO SS DA EAE LV dci DE CR E MOL nS Le ene ele it 13. 20 
É V OME mittet. A AA dines AK UEA eget aa MEUS Ces 34. 33 
a PE IR UG Carbon aes eese A A eund edad A cue Pata RR es id 39. 94 
HEN — O— —— ——Mráe— U—ÁP 12.53 

o lea each T ars Sea EEEREN E O EN EEA 4.47 
i A A DEDE anette a 5.51 
ES CATDON M E E A A RA AS 7.26 
= [Sigo ————— ——— — ——— — Ec UCET 1.02 
B OXSYEUD, boc eet ioc du come A woot e ewan pete LM ae eee etae aad ede 19.22 
Calorific value determined: 

e gg o eT A bana tase enema baumeo meee 5, 841 

British thermal AM eee Rap GS vu hemes es need ER PRA SQ PRESUMED 10, 514 


Boiler tests: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F.. 6.22 
and 6.39 pounds: dry coal consumed per electrical horsepower per hour, 5.61 and 5.48 pounds, 
Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.72 pounds. 
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Illinois No. 9.—Operator, Mount Olive and Staunton Coal Company. Mine, No. 2, at Staunton, 
Macoupin County. Kind of coul, bituminous, lump, and run ot mine. 


Chemical analyses. 


Car sam- | Car sam- 
Mine samples. |ple run of ple lump 


mine. coal. 
E MOISUUEC A 13. 29 15.27 13. 54 13. 72 
E Volatile A O he eke Mes 37.07 36. 19 35. 69 36.24 
* [Fixed eatDOH acia OE EN E ED EE RES 40. 74 39. 34 40. 03 39. 72 
E ue PERMET NOTIS rr PHONE 8. 90 9.20 | 10.74 10. 32 
l SIDHU dent x DR 4.12 3. 70 4.03 3. 96 
£ Hydrogen A A A A ku eui ss 5.71 5.74 
E LB dore) O NONE ULL TD MER rr Tcp 58. 69 58. 95 
z Nitrogen II afe Ao lol eec O AS m .95 .98 
A EI eese dele 19. 88 20. 05 
Calorific value determined: 
t1. RCM cS 6,201 .......... 6, 004 6, 039 
British thermal units ....................... ccc c creer eee 11.162 PEA 10, 807 10, 870 


Boiler tests, run of mine coal: Water evaporated by 1 pound of dry coal, at and from a tempera- 
ture of 212? F., 6.81, 6.50, and 6.75 »ounds; dry coal consumed per electrical horsepower per hour, 5.13, 
5.37, and 5.17 pounds. ` 

Producer-gas test, lump coal: Dry coal consumed per electrical horsepower per hour, 1.77 pounds. 

Washing test, run of mine coal crushed to 2 inches, using modified Stewart jig: Ash before washing, 
10.74 per cent; after washing, 7.27; sulphur before washing, 4.03; after washing, 3.38 per cent. 


Illinois No. 10.—Operator, Dering Coal Company. Mine, West Frankfort, at West Frankfort, Frank- 
lin County. Kind of coal, bituminons, slack. 


Chemical analysis. 


Car 
sample 

E Moistüré ns A AED 9.50 
& Volatile Matter A NO 31. 98 
Ww IEIxed CORDON. secs cee siete A Eee dues Cle a a E. EE a. cM eue SELLE 47.08 
PARR seal sects tists IEEE 1.44 

on ——— ——— — AL hh A A A Po: 1.45 
E H$OIOROD 2. 22.5302 eu cease whe o id settee cence Imre 5.31 
B Ca DON A LA Educ tudo du EA CL oL DNE ME 63. 83 
E Nitrogen nash: ice cra fad tecet elds cM E IOS dus D ÉL oc LL EE A DarII 1. 36 

OXIDO eee LN EPA nS 16. 61 
Calorific value determined: 

Calories Sarg iS A ees RUE aes gu Saute eh ee ee EE ot te EE eck 6, 392 

British thermal Unites. ooo ox SES Oc rCC EVE EE I ese sew ee E 11, 506 


Boiler tests: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F. 7.65 
and 7.04 pounds; dry coal consumed per electrical horsepower per hour, 4.50 and 4.96 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.45 pounds. 

Washing test, using modified Stewart jig: Ash before washing, 11.44 per cent; sulphur, 1.45 percent; 
ash after washing, 6.67; sulphur, 1.38 per cent. 
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Ilinois No. 11.—Operatdr, St. Louis and Big Muddy Coal Company. Mine, Daw's shaft, near Car- 
terville, Williamson County. Kind of coal, bituminous screenings, egg, lump, and run of mine, also 
No. 4 washed and No. 6 washed. 


Chemical analyses. 


E PT c 
Mine A erba 

ings and and No. 6 
egg. lump. | washed. 
g MOTION a a X 8. 30 7.76 8. 86 8.61 
is UTILIS eM D PC 33.75 31. 44 31.25. 32. 40 
5| Fixed eurboti.cios iiec ese E o ves e eth tk Vs 48.69 ' 50.19 | 48.28 51.33 
E in O A EEEN 9.26 10.61 | 11.66 7.66 
SUIDHUP -osonu O UARV ronem e dd us 2.82 | 1.97 2. 46 1.65 
g HVOPOROIL oe ros ascot ana aa r a a a n a na aE sien 5.14 5.24 5.38 
E CALDON rre MER CERE E lack ell aae eres 66. 55 61. 29 68. 14 
= Nitrogen A eee eee apes es | ATORI al 1. 32 1.29 1.34 
ORF RO ae onsale casas Mec apii ex ue wie aas DERE Es lacunae ey 14. 41 15. 06 15.83 

Calorific value determined: | 

CA LET RETE E | 6, 666 6, 643 6,501 6,798 


British thermal unita... eee cessere eere REN Ene RR cas | 11, 999 11,957 12. ces ue 12, 236 
| 


Boiler tests, with screenings: Water evaporated by 1 pound of dry coal at and from a temperature 
of 212° F., 8.29 pounds; dry coal consumed per electrical horsepower per hour, 4.56 pounds; with run 
of mine coal, water evaporated, 7.49, 7.48, and 7.19 pounds; coal consumed, 4.66, 4.67, and 4.55 pounds; 
with lump coal, water evaporated, 7.19 and 7.3) pounds; coal consumed, 4.85 and 4.78 pounds. 

Producer-gas test, egg coal: Dry coal consumed per electrical horsepower per hour, 1.36 pounds; 
No. 5 washed dry coal consumed, 2.98. 

Coking test: No. 3 washed and finely crushed burned 48 hours: gave 54 per cent good strong coke 
with 3 per cent breeze. 


Illinois No. 12.—Operator, Western Coal and Mining Company. Mine, Bush No. 1, at Bush, Wil- 
liamson County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. ol 

g MOIStUTO eos elu ada a a ERE M WU dae iia Reti A eet T e 8. 29 B. 41 8.20 
E Volatilė matter cia c mv te PEE o rada e orate rua pente 31.19 81.27 32.26 
4: | Fixed-OnrDOn ds 49. 69 45.44 | 46. 59 
LC M ——————— 10.83 |  1L88, 12,95 
Dun rr EP A CUN, 2.81 3.63 | 3. 48 
S [Hydrogen A Lexus e io pestes desine vac d Uctsusen aen endo de ctutnesscedd es noe T | 5.09 
£ di A O A Ec PR up. FETU: 62. 52 
E A A ark! A ML OA O o aee | 1.10 

OD RLA EEEE el ida 14. 56 
Calorific value determined: 

CAJOTIOB APA A tie iA RET EXE TRUE VE EE Saa M Re ees 6,576 |.......... 6,312 


British thermal Un. cri ra eet Saw di ld peu ae x KS each nee | ILS" eae ews 11, 362 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 7.81 and 
8.19 pounds; dry coal consumed per electrical horsepower per hour, 4.50 and 4.26 pounds. 

Washing test, using modified Stewart jig: Ash, before washing, 12.95 per cent; sulphur, 3.48 per 
cent; ash, after washing, 8.91 per cent; sulphur, 2.48 per cent. 
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Illinois No. 18.—Operator, Benton Coal Company. Mine, Benton, at Benton, Franklin County. 
Kind of coal, bituminous, through 6inch and over 1j-inch screen. 


Chemical analyses 


Mine samples. 


sample 
i I 

E [Moisture ssaeciscscsuadeodesRedeednctssls.ubsotasenruaehedeubee | 1028| 9.46 | m 
£ (Volatile matter | 32.04! 33.55 31.65 
R |Fixed GREDOH S ri eo ve ke vbi elu e iva oe eem dM bas xa xa dam ced 49. 74 48. 87 49. 56 
£ ash ........ PENNE Hp RUM HR 7.9»| 812| 10.48 
: E ADE DAD NAVES ARIAS UE RUE ee ey AES 1. 06 1. 63 1.55 
E NOTO EN NA ARA PT AR PONE 5.18 
EV Carbon diia ie ane E | 65. 83 
= INICPORON cece era heh oon VERA A RE E dd picea s dee an tests aret 1. 48 

Se S o4 oece Se Seine hdd RUPEM RARE ERE RUNE ECERPRA REPRE EK ERE ER I VENE Aa. 15. 48 
Calorific value determined: 

E O NM MET rc" SETE | 6,661 6,515 


British thermal units..............0-cccccececcccccccececcccceccccccclececceeces | 11, 990 11, 727 


Boiler test, washed coa!: Water evaporated by 1 pound of dry coal at and from a temperature of 
212° F., 9.08 pounds; dry coal consumed per electrical horsepower per hour, 3.84 pounds, 

Producer-gas test, coal unwashed: Dry coal consumed per electrical horsepower per hour, 1.59 
pounds. 

Coking test: Unwashed coal, crushed, burned 65 hours, gave 44.65 per cent coke; washed coal gave 
16.0 per cent good hard coke lower in ash and sulphur than that from unwashed coal. 

Washing test, coal crushed to 2 inches, using mo lified Stewart jig: Ash before washing, 10.48 per 
cent; after washing, 7.49 per cent; sulphur before washing, 1.55 per cent, after washing, 1.27 per cent. 


Illinois No. 14.—Operator, Capital Coal Company. Mine, No.2, east side of Springfield, Sangamon 
County. Kind of coal, bituminous, over 1}-inch bar screen (lump). 


Chemical analyses. 


| nd samples. mm 

GO | SIO ISUU a AA | 13. 89 14. 45 12. 77 
E Volatile A bled cons II Ec DUEPEue eei: | 33.96] 34.79 34. 68 
i [Fixed carbon. eu a m Ee EA OUPR EN ER WR dic 40. 89 40. 10 40. 77 
E tried E AN cise ning mck Oa atv E E T 11.26} 10.66 11.78 
[lISulphur .................eee eR ! 3. 83 3. 46 4.16 
S Hydrogen .2c2sedosse seas ee aieea a oau inne dod cinder D endi ilS E ET 5.49 
BX Carbon oia "EC PR A 58.74 
= NItFORGD nai cere 4o Pere ees acd Dol ade V EUR OR REA EROR RHENO RI | A PP 1.09 

ONE A la A ca A A 18.74 
Calorific value determined: 

A A A DEN ees nda dandus cde ewe add ade eoo qoR i 5,909 |.......... 5, 976 

British thermal units wesc cucscses ere oRopE x Eu RE I IE EA Eee ^. 10,636 |.......... 10, 757 


Boiler test, raw coal: Water evaporated by 1 pound of dry coal, at and from & temperature of 
2129 F., 7.58 pounds; dry coal consumed per electrical horsepower per hour, 4.61 pounds; washed coa], 
water evaporated, 7.71 pounds; dry coal consumed, 4.53 pounds, 

Producer-gas test, unwashed coal: Dry coal consumed per electrical horsepower per hour, 1.56 
pounds. 

Washing test: Crushed to 2 inches, using modified Stewart jig: ash before washing, 11.75 per cent; 
after washing, 9.37 per cent; sulphur before washing, 4.16 per cent; after washing, 3.29 per cent. 
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\ 
Illinois No. 15.—Operator, Pettinger and Davis. South mine, at Centralia, Marion County. Kind of 
coal, bituminous, over 6-inch screen and some smaller coal. " 


Chemical analyses. 


Mine samples. md - 

S TMOISCUTG Uo sco x eee one ote the tor ve eee tuu d nid aqu uus gea E 10.25 11. 88 9. 95 
E O nce e ea dia su EIL dE E LLL A LU REDE 37.43 | 35.84 34. 76 
T EIXed'enrbDoli.esecccaxes a DEAE Lm REM RR E | 39. 79 43. 45 42. 06 
dr OPERAN S A | 12.58 8.83 13. 23 

A A SIT: 3.70 3.25 3.87 
g IIS dtOgUlE so diues dl utes EE cake a RE aa DL A A a ja aaee 5.25 
€... A ca eR RECS IER 59. 64 
= NITO ccc Wade Sey dude aE eS Ned ae Wie aS Sra a eae dia ay osa rS eee s 1.04 
SC MUT RT heat alates S A Reno are 16. 97 
Calorific value determined: 

OR a e m A AAN AE 6:194 ao ntesndss 6, OS9 

British thermal üunlls eau iesu pb es uvm nS UR Ke XE Nd Ce 11,077 PAPA 10, 960 


Boiler tests, raw coal: Water evaporated by 1 pound of dry coal, at and from a temperature of 
212° F., 7.62 pounds; dry coal consumed per electrical horsepower per hour, 4.58 pounds; with washed 
coal, water evapornted, 8.59 pounds; dry coal consumed, 4.06 pounds. 

Producer-eas test, raw conl: Dry coal consumed per electrical horsepower per hour, 1.63 pounds. 

Washing test: Crushed to 2 inches, modified Stewart jig: raw coal, ash 13.23 per cent, sulphur 3.87 
per cent; washed coal, ash 8.41 per cent, sulphur 3.00 per cent. 


Illinois No. 16,—Operator, Big Muddy Coal and Iron Company. Mine, No. 7, at Herrin, Williamson 
County. Kind of coal, bituminous, over 3-inch screen (lump and egg). 


Chemical analyses. 


Mine samples. uie 
CIMOISQUIQ A EI uc Bites A AA dE NE EEEE er pv 9.37 8. 59 8. 43 
ez Volante matte ot oues Carle bye ded ci RUE de ate etu E EE tte 30. 69 31. 07 30. 08 
Ww EXC ICAL DOll Soh cea A Geese a aps 52. 57 53. 37 51. 89 
E [as A A A A 7.37 6. 97 9. 60 
SIP te ee te a 1.25 1.78 1.14 
- HyArog eM 204 522 O psit d ee | 5.18 
ES CAT DOW c ———— ——— ia 67.33 
= Nitrogen NU HEC rper MM TN 1.50 
ORV ECO me PP EE 15. 25 
Calorific value determined: 
Caloric 4 Ss o eediv eet o toe POL I tee eee 6,099. licita 6, 644 
British thermal units .................. ce ccc cece rrr 12,058 | PROS 11, 959 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 2129 F., 9.08 
pounds; dry coal consumed per electrical horsepower per hour, 3.85 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.67 pounds. 

Coking test: Crushed washed coal burned 66 hours yielded 55.79 per cent of dull gray coke of poor 
physieal quality. 

Washing test: Modified Stewart jig: coal crushed to 2 inches; raw coal, ash 9.60 per cent, sulphur 
1.14 per cent; washed coal, ash 8 per cent, sulphur 1.02 per cent. 
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Illinois No. 18.—Operator, Lasalle County Carbon Coal Company. Mine, Lasalle shaft, at Lasalle, 
La Salle County. Kind of coal, bituminous, over 6-inch screen. 


Chemical analyses. 
Mine samples. Car 

sample. 
Kb Cori nn 13. 87 16. 55 12.39 
E) Volatile A e eaa una eee PASEO NE SEN Ped Een age 87.26 86.21 36. 89 
E Fixed carbon sr das 38. 56 40. 66 41. 80 
IC e A Á(€ 10.31 7.58 8.92 
uus m €——X—————————— ———— — 8. 44 8.01 3. 92 
£ Hydrogen oes eser eo A da e 5. 85 
ESXCREDOD A ET MEER E E E E EENE PEE 61. 29 
2 NItTOBOD ..oooooosocoocorcccracccncccan ancora s eeocosocecseoocecococc|eccoccccce]- sooo 1. 00 
O NER co CP DM ia 19.02 

Calorific value determined: 
a A ese Peu do ectuo elu es dU dou Sonera eu. tae ee 6,108 laces eves 6, 333 


Boiler tests: Water evaporated by 1 pound of dry raw coal, at and from a temperature of 212° F., 
7.94 pounds; dry coal consumed per electrical horsepower per hour, 4.40 pounds. With washed coal 
the results were: Water evaporated, 9.23 pounds; coal consumed per electrical horsepower per hour, 
3.78 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.51 pounds. 

Washing test: Coal crushed to 2 inches; modified Stewart jig used; raw coal, ash 8.92 per cent, 
sulphur 3.92 per cent; washed coal, ash 5.77 per cent, sulphur 2.98 per cent. 


Illinois No. 19.—Operator, Zeigler Coal Company. Mine, Zeigler, at Zeigler, Franklin County. 
Kind of coal, bituminous, over ¿-inch shaking screen (‘3-inch ")and over 1j-inch shaking screen 
("^2-inch"). 


l Chemical analyses. 
Mine samples. Car samples. 

g (Moisture..............esessslle eee 9. 90 10. 53 14.91 10. 72 
E Volatile matter A ee TREE 28. 67 29. 06 26. 66 29. 86 
WlRlIxed QRIDODA. oye thas ERA RE REPRE ER at s kese Er S dies 53. 69 53. 01 49. 50 50. 06 
E jen Dc 7.74 7.40 3. 93 9.36 
SUIDhUÜT ori luce Selanne toes cede daa tea tees . 48 .47 . 52 .91 
E HYGFOROl si ad lc 5. 42 5.30 
ECCArTDOD aia a lla cres 62.76 66. 74 
E NOTER HD A OM RUIN 1.35 1.40 
ORV RON si 22246 1e overdue EE etl E wee aa d edes ea NA 21.02 16.29 

Calorific value determined: . 
Calories A fen ocu a aer ex town races NER ESAE EAE EE 6,667 |]. i cisvcsis 6, 088 6, 492 
British thermal units....... 0.0... coe eee cece ec eee eens 12,001 |.......... 10, 958 11, 686 


Boiler testa, '' ¿-inch”” coal: Water evaporated by 1 pound of dry coal, at and from a temperature 
of 2129 F., 8.33, 8.80, and 8.61 pounds; dry coal consumed per electrical horsepower per hour, 4.19, 3.97, 
and 4.06 pounds. With '* 3-inch ” coal: Water evapcrated, 9.10 pounds; consumption of coal per elec- 
trical horsepower per hour, 3.84 pounds. 

Producer-gas test: Dry coal (**3-inch'*) consumed per electrical horsepower per hour, 1.33 pounds. 

Coking test: Neither raw nor washed coal would coke in a beehive oven. 
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INDIANA. 


Total production in 1905, 11,895,252 short tons; spot value, $12,492, 255. 

Coal production in Indiana has increased rapidly and uninterruptedly during the 
last 10 years, and has in fact been trebled in that period—from 3,905,779 short tons 
in 1896 to nearly 12,000,000 tons in 1905. Compared with 1904 the output in 195 
shows an increase of 1,053,063 short tons, or a little less than 10 per cent in quantity. 
and of $487,955, or 4 per cent, in value. The principal increases in the last few vears 
have been in Greene, Sullivan, Vermilion, and Vigo counties. These increases have 
been particularly notable in Greene and Sullivan counties, where a larve amount 
of development has taken place. The production in these two counties has more 
than trebled in the last 5 years, while two counties, formerly among the most 
important producers (Clay and Parke), are showing a decreasing tendency. The 
largest gain in production in 1905 was made by Sullivan County, whose output 
increased 510,606 short tons, or 25 per cent over that of 1904. Vigo County ranked 
second in increased production, with a gain of 433,353 short tons, a little less than 
25 per cent, and Vermilion County exhibited an increase of 234,240 tons, or 22 per 
cent. Clay County's production fell off 178,520 tons, and that of Parke County 
decreased 173,687 tons. 

The statistics of labor employed in the coal mines of Indiana show that there was 
a decided increase in the number of men employed and an equally decided decrease 
in the number of days worked. This is probably more apparent than real, and ts 
doubtless due to the large number of changes in ownership which took placein 195. 
bv which certain men were reported twice, but for two different periods, thus reduc- 
ing the average time but apparently increasing the number of employees. - The ttal 
number of men reported in 1905 was 25,323, working an average of 151 davs, against 
19,587 men for 177 days in 1904, and 17,017 men for 197 days in 1903. Dividing 
these figures into the total tonnage reported it is found that there has been a 
decreasing tendency in the production of each emplovee. In 1903 the average 
amount of coal produced per man was 634.3 tons; in 1904 it fell to 553.5 tons, and 
again in 1905 to 469.7 tons. The average daily production per man has decreased 
from 3.22 tons in 1903 to 3.13 tons in 1904, and 3.11 tons in 1905. These decrease 
have occurred in spite of a distinct increase in the number of machines used and in 
the machine-mined tonnage. In 1905 there were 75 mines which reported a total 
of 506 machines, and in which were produced an aggregate of 4,207,246 short tons, 
or 35.4 per cent of the total output, against 403 machines and 3,613,532 tons of 
machine-mined coal (33.3 per cent of the total) in 1904, and 329 machines, producinz 
3,334,961 tons (30.9 per cent of the total) in 1903. 

The entire coal-mining business of Indiana may be said to be conducted on an 
8-hour basis. During 1905, out of a total of 25,323 men employed, there were 24,4% 
distributed among 271 mines that reported the hours per day worked at 8. Two 
small mines reported 9 hours, and three of still less importance reported 10 hours. 
In 1904, 18,727 men out of a total of 19,587 were reported as working 8 hours per day. 

Through the courtesy of Mr. James Epperson, inspector of mines, the writer has 
obtained the following information regarding the occurrence of aecidents in the coal 
mines of Indiana during 1905. The casualty record for 1905, according to Mr. Epper- 
son, included 38 fatal accidents, involving the death of 47 men. With one excep- 
tion, all of the accidents of the year resulted in the death of only 1 man each. 
The greatest number of deaths from any one cause was from falling slate, 13 of the 
47 men being killed in this way. The one accident in which more than 1 man 
was killed was due to an explosion caused by a misplaced shot in the Oswald mine 
of the Princeton Coal and Mining Company at Gibson. This accident occurred on 
March 10 and resulted in the death of 10 miners. In this instance 5 dead bodies 
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were taken from the mine, and 5 of the fatally injured lived from 1 week to 10 days. 
Of the total of 47 fatalities 31 resulted in instant death and 16 men were so badly 
injured that they lived but from a few hours to 10 days. As a result of these acci- 
dents 27 wives were made widows and 60 children were left fatherless. 

In addition to the fatal accidents there were 103 serious accidents, which were not 
attended with fatal results, and 101 minor accidents. The death rate per thousand 
employees was 1.86, and the number of tons of coal mined per life lost was 253,090. 

The statistics of production in Indiana in 1904 and 1905, by counties, with the 
distribution of the product for consumption, are shown in the following tables: 


Coal production of Indiana in 1904, by counties. 


Sold to Aver. | Aver 
Loaded at local Used at age age lAverage 
County. guinea for trade mines for Total Total price num- | number 
, shipment. sites used | steam, | Quantity. value. per ber of | of em- 
y em- and heat. ton. days |ployees. 
ployees. | active 
Short Short | Short Short 
tens. tona. tons. tona. 
A ss 876,727 | 38,391 44, 976 960,091 | $1,359, 356 | $1.42 172 2,631 
Daviess ...........-. 116,516 i — 96,639 722 113,577 183,539 | 1.28 202 318 
Dubois and Martin.. 2,500| 11,168 | 165 13, 833 175,825 | 1.25 164 40 
Fountain ........... 35, 598 5,854 ES (| 41,45 53,019 | 1.28 251 88 
Gibson .........-...- 77,058 | 15,290 5, 909 98, 257 101,160 , 1.08 173 220 
Greene.............. | 2,333,473 | 53,959 52,988 a2, 410,420 ' 2,690,470 | 1.10 179 3, 444 
Knox ............-.. ! — 140,597 | 28,404 | 4, 405 | 173, 406 | 170,756 | .98 125 389 
Parke..............- 861,507 | 21,128 | 38,066 924,001 | 1,366,464 ! 1.48 188 2, 034 
ÓN | 10,396 | 15,429 | 393 26, 218 | 37,029 | 1.41| 174 68 
Pike .............--- 370,910 | 29,508 7,973 408,391! — 441,357 | 1.08 139 1, 004 
O o. ooaoaeoaono | — $754 13,757 |... eee | ans) 221856. 1.97, 38 | 42 
sullivan ...........- 1,919,041 | 74,823 | 67,348 2,081,212. 2,143,185 | 1.04 159 3, 786 
Vanderburg ........ 85,021 | 164,238 8, 995 258, 254 | 275,579 | 1.07 on | 385 
Vermilion .......... 1, O41, 716 6,719 | 19,992 | 1,068, 427 941,726 | .88 176 | 1, 568 
O ERROR 1,638,664 | 68,172 | 49,414 | 1,756,250 | 1,783,961 | 1.01 200 3, 048 
Warren .............]- senes a eee 6,545 13,230 | 2.021 29 | 17 
Warrick ............ 365,032 | — 45,133 6, 146 416, 311 367,235 | .88 186 510 
Small mines ........|............ 27 120 ross d nos 27,730 | SO; Tod o eoe do avus | Mer 
©  Total.........- , 9,881,510 | 659,187 | 307,492 a10, 842, 189 | 12,004, 300 | iu| 177 | 19,587 


a Tn the report for 1904 the production of Indiana was given at 10,934,379 short tons, valued at 
£12.105,7090. After this report had been We lat it was discovered that the tonnage of one mine in 


Greene County had been duplicated in the tabulation. The production was accordingly overstated 
by about 99,000 tons. 
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Coal production of Indiana in 1905, by counties. 
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Soni. Us Aver-| | Ave 
Gaute: FOR: trade |mines for] Total Total price num- number 
shipment. nnd ps a MADE s quantity. value. per p of ol em- 
y em . n ys | ployees. 
ployees. ' | active. 
Short Short Short Short 
tons. tons. tons. tons. 

ClO Sr 694, 779 47, 278 39, 517 781,574 | $1,067,393 $1.87 128 3, 326 
Daviess ............. 65,154 | 33,739 | 2,536] 101,429 142,709 | 1.41| 188 244 
Dubois and Martin..!............ 6, 500 700 7,200 : 9,000 ' 1.25 236 21 
Fountain ........... 65, 055 7,300 300 72,655 | 86,100 | 1.19 208 156 
Gibson .............. 81,641 13, 593 3, 788 - 99, 322 105,687 | 1.06 208 198 
GIeone i veo ese 2, 353, 752 50, 563 54,350 | 2,458,665 | 2,591,385 | 1.05 116 6, 278 
KNOX vasi oi ees 219, 764 36, 774 6, 942 293, 480 278, 547 . 95 175 583 
Parke seuls ves 699, 396 17,582 33, 336 750, 314 1,032, 811 1.38 157 2, 152 
lx dg ARA 4,113 12,715 190 17,018 22,908 | 1.35 183 49 
Pide 412, 033 31, 666 8, 697 452, 396 444, 159 .98 149 1,044 
Spencer............. 3,745 13. 190 caes 16, 935 21,195 | 1.25 160 46 
Sullivan ............ | 2, 460, 302 | 54, 749 56,767 | 2,571,818 | 2,595,559 | 1.01 | 156 4, 136 
Vanderburg ........ 90,355 | 201, 165 8, 592 300, 112 337,479 | 1.12 256 431 
Vermilion .......... ' 1,241,268 | 35,600 25,799 | 1,302,667 | 1,166,630 . 90 214 1,811 
MIRO soriano: 2, 030, 876 83, 855 74,872 | 2,189,603 | 2,172,040 .99 160 4.318 
MATTON vea aU ma cbr e 7,125 215 7,940 , 14,990 | 2.04 205 29 
Warrick............. 383,112 | 54,014 | 10,450 447,576 | 371,474 | .83 202 501 
Small mines ........]............ 25,148 |.......... 25, 148 32,189 | 1528 lil 
Total.......... | 10,835,345 | 752,856 | 327,051 | 11,895,252 | 12,492,255 | 1.05| 151| 25,823 


The following table shows the coal production of Indiana, by counties, during the 
last five years, with the increases and decreases in 1905 as compared with 1904: 


Coal production of Indiana, 1901-1905, by counties. 


[Short tons.) 
| | | Increase or 
County 1901. 1902. 1903. 1904. 1905. decrease, 
1905. 

CIR uoa IS E es 1, 080, 164 | 1,315,046 | 1,242,958 960, 094 781,674 | — 178,520 
Daviess oie Gace uu Oded ern Ern a 238, 699 234, 983 183, 692 143, 877 101,429 | — 42,448 
DUDO una seeks cule ie 10, 094 a 8, 546 a 13, 833 47,200 | — 6, 633 
Fountain... eese een erus 34, 826 17,099 18, 660 41, 452 72,655 | + 31.203 
COI 116, 526 105, 468 81, 946 98, 257 9,32 | + 1, 065 
OTPOHO aiii sa 944, 621 1,663,785 | 2,303,512 | 2,440,420 | 2,458,665 | -- 18,245 
KNOX A Dukan TA ce 94,579 119, 225 177, 046 173, 406 293,480 | + 120,074 
PAT KG 22s ees e 631,032 | 1,155, 457 989, 983 924, 001 750,314 | — 178,687 
POTTY i sav dS I A ECL 16, 822 21,577 24,941 26, 218 17,018 | — 9, 200 
A ren enka hirei 269, 268 510,017 505, 564 408, 391 452,396 | + 44,005 
SPENCE AAA e ve o eria 18, 885 16,274 19, 948 17,511 16,935 | — 76 
Sullivan ..................... 910,725 | 1,268,945 | 1,788,358 | 2,061,212 | 2,571,818 | + 510,606 
Vanderburg ................. 193, 716 218,112 241, 088 258, 254 300,112 | + 41,858 
Vermilion 2. veu iu RES 684, 253 718,102 | 915, 171 1, 068, 427 1,302.667 | -- 234,240 
VIO ds 1,362,041 | 1,652,798 | 1,826,393 | 1,756,250 | 2,189,608 | + 433,353 
A A utar er oss see 3, 380 | 6, 250 6, 515 7,940 | + 795 
lo AAA 286, 068 416, 062 435, 797 416, 311 447,576 | + 31,265 
Small mines ................. 36, 000 (>) 25, 839 27, 730 25,148 | — 2, 582 
Total ree eae eh 6,918,225 | 9,446,424 | 10, 794, 692 | 10,842,189 | 11,895, 252 | +1, 053, 063 
Total value ............ $7,017,143 $10, 399, 660 £12, 492,255 | + $487,955 


(£13, 244, 817 |$12, 004, 300 


| 
b Included in county distribution. 


y 


a Includes Martin County. 
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The eastern edge of the eastern interior coal field underlies the southwest por- 

tion of Indiana, the total area in the State embracing 6,500 square miles and under- 
lying 26 different counties, in 14 of which at present coal is produced on a commer- 
cial scale. Allofthe coal produced in Indiana is classed as bituminous coal. The 
coal along the eastern edge of the field is known as block or semiblock coal. It isa 
very pure, dry, noncaking coal, and derives its name from the almost perfectly rec- 
tangular blocks into which it breaks, because of the pronounced cleavage planes 
which intersect each other nearly at right angles. The rest of the coal, distinguished 
locally as ** bituminous,” is classed as coking and gas coal, though it is not of suffi- 
ciently high grade to compete for those uses with the high-grade coking and gas 
coals from the East. Asa steam coal it competes successfully with the Appalachian 
coals where the freight rates are slightly in its favor. Cannel coal is successfully 
mined at one or two points. 
. Coal has been found at at least 20 different horizons, and as many as 17 beds have 
been passed through in a single drilling in a vertical distance of 800 feet. Most of 
these are thin, but beds of sufficient thickness to be worked are found at 8 different 
horizons. At present the commercial coal is coming from 6 of these. The lower 
coals which outcrop along the outer or eastern edge of the basin, the block coals 
mentioned above, occur in basins of from a few acres up, the coal being often 5 feet 
thick in the center of the basin and thinning to a few inches on the edges. The 
basins are usually connected and occur at distinct horizons, so that at any horizon the 
coals of the different basins show the same characteristics of roof, floor, partings, and 
character of coal. The coal in the block-coal field runs from 2 to 5 feet in thickness, 
averaging about 3 feet 6 inches. The upper or so-called ‘‘ bituminous"' beds show 
remarkable persistency over large areas. In many casesthe different beds have strik- 
ing peculiarities that differentiate them at once and allow of their tracing with certainty 
over several thousand square miles. The horizons of the principal coals are believed 
to have been continuously traced entirely across the portion of the field in this State. 
The upper coals range from 3 to 10 feet in thickness, and the majority of the mines 
have coal 5 or more feet in thickness, over 26 of the large mines having coal 7 or more 
feet thick. Over 90 per cent of the coals being mined have a clay floor and a still 
larger percentage have a shale roof. Taking the coal field as a whole, there are con- 
siderable areas which do not contain any workable coal; on the other hand, a large 
part of the field is underlain by more than one workable bed. A number of mines 
work as high as 3 beds, sometimes all at once, sometimes in succession. Parts of the 
field are underlain by nearly or quite 20 feet of workable coal. 

Nearly all of the commercial mines reach the coal by shafts at depths of from 50 to 
450 feet, though there are a few slope mines and still fewer drift mines. Asa whole, 
the mines are well equipped with modern machinery, including mining machines, in 
which the electric chain machines are in the large majority, electric motors, self- 
dumping cages, shaking screens, box-car loaders, etc. 

The United States census for 1840 reports a production of coal in Indiana for that 
year of 9,682 tons. The census for 1850 did not include any investigation of the 
mining industry, and the next official statistics are for the year 1860, when the census 
reported a production of 101,280 short tons. Ten years later the census for 1870 
reported a production of 437,870 short tons. In the following table, which shows 
the production of coal in Indiana since 1840, the production for the years for which 
no official statistics are available have been estimated by the writer. 
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Production of coal in Indiana, 1840-1905. 


[Short tons.] 


Year. Quantity. Year. Quantity. | Year. Quantity. 
E A eene 9,682 | 1862..............-- E esee 2, 260, 000 
CEU NER ERR | 10,000 | 1863................- 200,000  1885................- 2, 375, 000 
dd 18,000 | 1864. ....ooooooo. coo. 250.000 | AN , 5,000,000 
[Ui eno sc STEES 25, 000 | PRChina m ea 280,000 || IB87........ceeeeeees 3,217,711 
ET roca ceria tad 30,000 | 1866............----- 320,000 , 1888..............ss- 3, 140, 979 
[i MENDES 35, 000 | E casser cue2vi Eae 350,000 , 1839................- 2, 845, 057 
18d eccl tant 40,000 | 1868........ Les sssese 375,000 | 1890............ sss 3, 305, 737 
A NEP 45,000 | 1869. ..... Les ssss 400,000 | 1891.......... esses 2,973, 474 
L^ cs sehr deca ae 50,000 | 18704 ..............- | 437,870 ^ 1892... eee eee 3,345, 174 
ide 66,000 | J871.........s esee 600,000 — 1893........... Less 3, 791, 851 
les 60,000 || 172 cocos 896,000 — 1894................- 3, 423, 921 
Iib. dece MS 60,000 ! I873..........--- v...|. 1,000,000 | 1895............2222- 3, 995, 892 
ataca 75,000 |. 1874..... lessen 812, 000 E" VEN tunnel 3, 905, 779 
83d etie do Dae 75,000 || 1875.........eeeeceee 800,000 | 1897........ Lees 4,151, 169 
e MONS EE ene - 80,000 || I876......0.cccc cece 950,000 — 1898:...... csse 4, 920, 743 
TUS IA A 80,000  I877..... cesses 1.000,000 © 1899...............-- 6, 006, 523 
ss 85,000 | 18 idos 1, 000, 000 | 1900 ida 6, 484, 086 
I8 ÓN 85, 000 TC A AA 1,196,490 | 1901......... seis 6, 918, 225 
Li e 87,000 || 1880a .........2.000- 1,454,327 |, 1902......... cesses 9, 446, 424 
oc PINNAE O 1,984,120 | 1903................- 10, 794, 692 
1860a ................ 101,280 | 1882 ...............- 1,976,470 || 1904............000- 10, 934, 379 
TRG ONERE 128, 000 | Ee ss ras: 2,560,000 | 1905....ooooocoomo.o. 11,895, 253 


a United States census, fiscal year. 


RESULTS OF TESTS OF INDIANA COALS. 


The more important features of the results of tests made on Indiana coals at the 
Geological Survey coal-testing planta at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin No. 290 
of the United States Geological Survey. 


Indiana No. 1.—Operator, J. Woolley Coal Company. Mine, Mildred, at Mildred, Sullivan County. 
Seam, No. 6. Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. op is 

LIMON RA 13.25 11.50 11. 40 
E Volatile ql lO oue AA UOCE TE RENS SEN I eds 35.81 35. 02 33. 81 
DIR CREO I rita 41.7 43. 86 41.39 
A E bur usu e REISS Bae ete alae apes sede AN oon eel Red CL V EE LE QE 9.16 9. 62 18. 10 
BUD eae tote duerreiicdue S dbticcsbuleiend S RE Meu cu du Dae 1, 87 . 96 2.50 
2 A II A A AAA 5.37 
EAICHIDOD a E an aliada 60. 34 
z A sse Med O b EA LUDUM reat deluxe pue cote MUR fies aule ue. 1.18 
OXSEOD. bee REL ES "—Á———— e ————— ree: PT tea foe 17.21 

Calorific value determined: 
CAIOPIGN A A A dua iaa ua Ea a e ME Rde te DU AA 6,145 
British thermal UT sc A a ta 11,300 ||... 5: 11,061 


a For brief description of the equipment used in these tests see page 6. 
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Boiler test: Water evaporated by 1 pound of dry coal, washed, at and from a temperature of 212° F., 
845 pounds; dry coal consumed per electrical horsepower per hour, 4.13 pounds, 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.93 pounds. 

Coking test: A charge of 8,000 pounds of erushed and washed coal burned 40 hours produced 3,473 
pounds of fair coke, brittle and rather high in sulphur. 

Washing test: Washing in a modified Stewart jig reduced the ash and the sulphur content, but too 
much coal went with the refuse for commercial success. 

Briquetting test: By using 7 per cent of suitable soft pitch good briquets can be made. 


Indiana No. 2.—Operator, T. D. Scales Coal Company. Mine, Electric, at Boonville, Warrick County. 
Seam No. 5. Kind of coal, bituminous run of mine. 


Chemical analyses. 


Mine samples. | RUE 
| 

MOE d seen usc pe Ri AS Eundem es ares wed e RUN auae due Es, 9. 28 10. 32 9. 62 
É MOTO AAA TN m TT 39.40 | 38.08 36. 14 
> Fixed carbon................ Lm 41. 98 43. 05 41. 22 
H prm ———— —!M————— — —— — 9.34 8.55 13. 02 

[SUPRA a See ett att 4.44 3.51 4.43 
z dbi CI: E EE O A 5.33 
E PORT DONE S iran hg EE DI Ue beo Sei suene LL t I O UL otn tdt ecd | 60. 70 
POINT OR A ERU. DUREE TERT. A cen | 1.20 
E OSV O coches cece ee Vae ars PUE DILE E pne i alic Soak eae eae ee Ce Let ee cat 15.32 
Caloritic value determined: 

CAOS: ni a VS 6,55 |.......... 6,179 

British thermal waits e 11,799 AAA 11,122 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 2129 F., 8.02 
pounds; dry coal consumed per electrical horsepower per hour, 4.35 pounds. 

Producer-gas test: Dry coal consumed pcr electrical horsepower per hour, 1.36 pounds, 

Briquetting test: Briquets in every way satisfactory were obtained by using 7 per cent of & soft 
pitch that is a byproduct of the manufacture of gas from heavy petroleum. 


Indiana No. 3.—Operator, J. Woolley Coal Company. Mine, No.3, near Boonville, Warrick County. 
Kind of coal, bituminous, slack and nut. 


Chemical analyses. 


Mine samples, | CUR 
| MG cM RP CEN 11.2% | 1110, — 13.18 
= votas matter...... sas Spee mad nate Sa A pv eee qut « 38.04 37.04 31.92 
o E A A AIN 43.05 42.18 39. 27 
H A A E TN EE E E A E E 7.63 9.68; 15.63 
. ¡Sulphur Dat did wire iwawea’s TS 3.58 4. 33 4. 79 
= | Hydrogel e oon Cela os Edo alae vau veu le rene bd Ment aan baa eae el A adig ques 5.36 
fis CBT DON MET A A | 54.52 
= NILTOPOIDI 22s odere aps EN AI A 1. 08 
(VR o e HP A 18. 62 
Caloritie value determined: 
A nO PT E OPERE O 60,591 A 5,572 
British thermalunita.. uec se cda err RRAERSOSAX SERES 112392: c ac boss 10, 030 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 8.11 
pounds; dry coal consumed per clectrical horsepower per hour, 4.30 pounds, 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.73 pounds. 

Coking test: Raw coal burned twenty-four hours produced no coke. 

Washing test: Coal crushed to 2 inches; modified Stewart jig used; raw coal, ash 15.63, sulphur 
4.79; washed coal, ash 8.61, sulphur 3.25. 
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Indiana No. 4.—Operator, Consolidated Indiana Coal Company. Mine, No. 29, at Star City, Sul- 
livan County. Kind of coal, bituminous, screenings, through 1!-inch. 


Chemical analyses. 
Mine samples. ced " 

y | MOISLUTC o RE , 14.86 13. 37 13. 99 
E Volatile matter....... ar NOE ! 81.65 35. 06 29. 40 
'* | Fixed carbon ............ "—————————— eutec 46. 14 44.15 42. 29 
E Adhuc EEA A E E E A ILU EEA cites 7.35 7.42 14. 32 
SUlIDBUE pi do ces 2. 26 2.10 2.31 
3 VOTO CD. 26:52 dore ka ata BU eduNtena cune A su e d go 5. 36 
BAICAPDOH E A A sa itive nw eedisiwes a E 57.18 
= [Nitrogen ELA RRA AAA Soe stu Ce id | AAN woes qx 1.11 
DONT A A A A 19. 72 

Calorific value determined: 
Calories ccs A wba cst un ea tees RELOAD ME EE E 6.291 |. zoe 5,732 
British thermal wWnlt82cc2 4h sss oss sks sara prse uEWeR RE LET ERA RAMOS 11, ee 10,318 


Boiler test, raw coal: Water evaporated by 1 pound of dry coal, at and from a temperature of 
2129 F., 7.74 pounds; dry coal consumed per electrical horsepower per hour, 4.51 pounds. With 
washed coal: Water evaporated, 8.86 pounds; dry coal consumed per electrical horsepower per 
hour, 3.94 pounds. 

Coking test: Raw coal burned sixty-two hours yielded medium coke, light gray, and high in ash 
&nd sulphur; washed coal gave coke of better color, but containirg 2.06 per cent sulphur. 


Indiana No. 5.—Operator, Consolidated Indiana Coal Company. Mine, No. 33, at Hymera, Sullivan 
County. Kind of coal, bituminous run-of-mine. 


Cheinical analyses. 


Mine samples. BIS. 

@ (Moisture... 2.2... ee cece eee cere eee cere nee e n nnn Hn 12.14 12.17 12. 03 
= Volatile matter usos is dt 85.17 35. 53 35. 65 
be FALCO carbon. e Ceu exec eas aues es Pd E eS ru e EE CE 43. 73 43.14 41. 44 
apo t——-—————————— eee 8. 96 9. 16 10. 88 

SUIPUNY fep TED 8. 54 1. 66 4.27 
g iR icq MD A A AAA 5.50 
Be OTE A A II ui E E S EA) EEE 60. 73 
a A SR RO d rem 1. 08 
al ÜXVEO A O A A A suisque Sut. 17.54 
Calorific value determined: 

CATE a THEN 6,398 |.......... 6, 213 

British thermal Units cs as 11,516 [seis ees 11,192 


Boiler tests: Water evaporated by 1 pound of dry coal, at and from & temperature of 2129 F., 8.21, 
8.35, and 8.13 pounds; dry coal consumed per electrical horsepower per hour, 4.24, 4.18, and 4.30 
pounds. 

Producer-gas tests: Dry coal consumed per electrical horsepower per hour, 1.93 and 1.35 pounds. 

Coking test: Crushed raw coal burned 49 hours, gave 54.40 per cent good, strong, silvery coke, high 
in ash and sulphur, 17.41 and 4.21 per cent, respectively. 
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Indiana No. 6.—Operator, Consolidated Indiana Coal Company. Mine, No. 34, at Hymera, Sullivan 
County. Kind of coal. bituminous, run of mine. 


Chemical analyses. 
| Mine samples. eae 

| rr RA cen wets cone AA 10. 45 9.22 10. 80 
Sov olatlle Matters also A ods EE LUE. LE eL D 38.62 | 37.76 | 36. 09 
Pi xed CREDO s ees ool Sun) O ir ePi Le LU ee rd 41.85 | | 41.85 40. 49 
mrt c -—————— "——— —— —— 9.58| 1117| 1.6 

A oes ccve ces Slee! i o Lr ud IQ MEER ILU pU. De Me ELE SLE 4.04 3.94 4.39 
E INTO SS A SAS DEAD a e aa Ekaa E A 5. 46 
O NER TT TTE A eT 60. 88 
E ES A A II EM ap 1.13 
EIL SS RR C EE SET PEE e p CER Cn edes us 15.52 
Calorifie value determined: 

CElIOTIe  oiuscetubcdé eed ose Ee ON 6,525 luos 6,214 

British thermal units.................... ccce eee eese eese eth nn 11,745 |.......... 11,185 


Boiler test, raw coal: Water evaporated by 1 pound of dry coal, at and from a temperature of 
212 F., 8.16 pounds; dry coal consumed per electrical horsepower per hour, 4.28 pounds. Washed 
coul: Water evaporated, 8.06 pounds; dry coal consumed per electrical horsepower per hour, 4.33 
pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.73 pounds. 

Coking test: Crushed and washed coal burned 49 hours yielded 53.34 per cent of good light-gray 
silvery coke, high in ash and sulphur. 

Washing test: Coal crushed to 2 inches, modified Stewart Jig used; raw coal, ash 12.62 per cent, sul- 
phur 4.39 per cent; washed coal, ash 9.83, sulphur 3.49 


Indiana, No. 7.—Operator, 8. W. Little Coal Company. Mine, Little's, at Littles, Pike County. Kind 
of coal, bituminous; over ]j-inch screen (lump), through lj-inch screen (screenings). 


Chemical analyses. 


Car 
Mine samples. a ale PDAS 

jump. | ings. 
AU MOIM ese es el ot ea ee tui ee here Ri a1 m 10.18 9. 99 &sl nm 
@ | Volatilethatter RS E 38.86 37.86] 35.52 36. 98 
= Fixed carbon ......... A II KL 42.84 44.18 43.37 42.55 
O EE E E A O A 8. 12 7.97 9.21 9.35 
^ (|sulphur ..0....cceccececceececcececcececcceceeccecsceceees 3.96 3.25 3.74 3. 78 
Ea OR 200 coe E aes onad il 5. 61 5. 63 
A Mr E 65.54 ` 63.01 
A AP 1.20 | 1.13 
A A A A A A 14.70 17.10 

Calorific value determined: 

Calories io Sox ¿AA 6,671 6,416 
British thermal units................... eee esee ee eee eee 12 SY 1229 xu 12, 008 11,549 


Ee — AA+ A KK - 


Boiler text, lump, egg, and nut coal: Water evaporated by 1 pound of dry coal, at and from a 
temperature of 212° F., 8.72 pounds; dry coal consumed per electrical horsepower per hour, 4 
pounds. Screenings: Water evaporated 8.02, dry coal consumed per electrical horsepower per hour, 
4.35 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.52 pounds. 

Coking test: Crushed, lump, nut, and egg coal burned 112 hours gave 57.13 per cent of light gray, 
alvery, somewhat brittle coke, high in ash and sulphur. 

Washing test, lump, nut, and egg crushed to 2 inches, modified Stewart jig used: Slight lowering 
of ash and sulphur. 
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Indiana, No. 8.—Operator, Deep Vein Coal Company. Mine, Deep Vein,2 miles west of Terre Haute, 
Vigo County. Kind of coal, bituminous; over 13-inch screen (lump). 


Chemical analyses. 


Mine samples. DI "1 

g Rn b aa 10. 68 11. 13 9. 55 
E Volatile a (et. ous sn A MI e E SEPCHU ES US 37.17 36. 86 36. 19 
de Eixed CALDO o lid 39. 91 41.80 43. 65 
£ Eu pm um 12.24 | 10.21 10. 61 

O O A quei Suc Ee CUR 4.1 3. 76 3. 72 
E HITO RCN du eee eS EXE V EE e US CLE bats culate wales was b ERE | LI spas 5. 49 
E CATDOD s Voss sie Ex venatu AMA ee ne eee hed oe EU E EE LL LIT eu M dre | — 64.08 
= NITO ii ds eek i beet E see peregre MEE 1. 08 

OX VON pein cease cere uns euis rie Va ELA UE na MULA E a y Mee at or Me 15. 02 
Calorifle value determined: 

CBIOTON sea vets becca ola ie uu bz Ecl ae eee d a. dc Mere ED 6,206 REP 6, 533 

British thermal units. .........0..2.20.ccccececeecceccecceceecerceees | di 9613s 11, 759 


Boiler tests, raw coal: Water evaporated by 1 pound of dry coal at and from a temperature of 
212° F., 8.15, 8.36, and 3.10 pounds; dry coal consumed per electrical horsepower per hour, 4.28, 4.18, 
and 4.31 pounds. Washed coal; water evaporated, 8.76 pounds; dry coal consumed per electrical 
horsepower per hour, 3.90 pounds, ° 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.46 pounds. 

Washing test, coal crushed to 2 inches, modified Stewart jig used: Very slight reduction in sulphur 
and ash. 


Indiana, No. 9.—Operator, Fauvre Coal Company. Mine, Red Bird, at Macksville, Vigo County. 
Kind of coal, bituminous; over 1!-inch screen (lump) and run of mine. 


Chemical analyses. 


| Car | Car sam- 
Mine samples. sample, | ple, mine 


lump. run. 
s [MOISLUTe a eus teo eem aene vE QUAE MEER ERR RE Pas 13. 73 14.33 | 12. 82 13. 53 
E [voie OEA UEM A E 35. 54 35.18 | 34. 80 34. 80 
DFi xed ear hoN A eee LEE Ee eR V ed eR du Ed 42. 08 42. 02 42. 08 10.91 
H iun TCR HEN acta E SM 8. 65 8.47, 10.30 10. 76 
E RE ATE UA 3. 00 2.70 | 3.27 3.15 
S HV dPORCl conie dew esters esate gus aes a EU E e waa IMPR 5. 66 5. 78 
iz Ru cQ i E -———n CPP ronem eM Det teats aan 61.16 59. 64 
= Nitrogen ..... PP eae ATTY ee eat ETE MEE Aer TA 1.03 1.06 
ORV OCU montano A [ceret ue ve IR ERES 18. 58 19. 61 
Caloritic value determined: 
CULOFIGOS se js DI ea taux eed eu ox e ascia Mus 6,311 lus cos 6, 177 6, 082 
British thermal ünjtss di lb 11,360 |.......... 11,119 10, 948 


Boiler test, run of mine coal: Water evaporated by 1 pound of dry coal, at and from a temperature 
of 212? F., 8.19 pounds; dry coal consumed per electrical horsepower per hour, 4.26 pounds. 

Producer-gas test: Dry coal conusmed per electrical horsepower per hour. 1.61 pounds. 

Coking test: Two charges of raw coal, burned 90 and 112 hours, and one of washed coal burned 90 
hours; none coked entirely to bottom; coke high in ash and sulphur and not improved by washing 
coa]. 

Washing test, run of mine crushed to2 inches, modified Stewart jig used: Raw coal, ash 10.76 per 
cent, sulphur 3.15 per cent; washed coal, ash 8.14 per cent, sulphur 2.56 per cent. 
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Indiana, No. 10.—Operator, Parke County Coal Company. Mine, at Rosedale, Parke County. Kind 
of coal, bituminous; over 1+-inch screen (lump). 


Chemical analyses. 


Mine samples. "n 

Sep ru ii. 0 Pr 11.54 12. 26 10. 72 
E Volatile tatters. il rica 39.49 | — 38.62 39. 29 
z I kixed CAF DON te sce ire lnc O aur are 39. 35 40. 80 41.42 
E IE —————— sone ls 9. 62 8.32 8.57 

SUIDDUT AC eoe uci IeItQueravabNuecvectexs riz e Ru wee Kee elpdad ira 4.41 4.71 3.83 
Š Hydrogel RR M D e me P 5. 86 
E CARDOD LL eo RECAP AM eR EERCUNFESR eb n S a lr qup ei E DA 63. 48 
— INICFORGD a clon wom oe aon teal lathe esed SOLA ters M Ou mele cesar aede uices 1.16 
S OXN ROR oso ic 252) ceeeinac O erp LS quib deri D DES 17.10 
Calorific value determined: 

Ca lör OS eR CL TE 6,475 |.......... 6, 537 

British thermal units... dull o ue re rx REA ER ROSE SER e E 11,655 A 11,767 


Boiler test, washed coal: Water evaporated by 1 pound of dry coal, at and from a temperature of 
212° F., 8.17 pounds; dry coal consumed per electrical horsepower per hour, 4.27 pounds. 

Washing test, coal crushed to 2 inches, modified Stewart jig used: Practically no improvement in 
quality. 


Indiana, No. 11.—Operator, Island Coal Company. Mine, No. 4, at Dugger, Sullivan County 
Kind of coal, bituminous; over 1j-inch and 3-inch screens (lump). 


Chemical analyses. 
Mine samples. EUR 

por nr 14. 23 | 12. 62 12. 15 
E Xolatilé AA 33.04. 34.92 33. 48 
WIFIXed CAT DO A EDS eR E x Rx RENE D M OW Td 47.01 | 45. 48 46. 23 
£ o TEOT o 5.72, — 6.98 8.14 
: SUPE doe ez a ue eee Meu te Wee Se CM E uq E .89 | 2. 35 1.41 
AOL aa E li A ll ds 5.46 
E o.c PPP rU P | TR BE 64. 92 
© DNIDFOBGIE A E E eR A ciet beri | 1.38 
a OX PON EOM ee ote eee ie ee eae toate en te cs EUER | eee eae et aes 18. 69 

Calorific value determined: 
Calories unió O EN 5,519 | ione saei 6, 534 
British thermal Hills... ¿ost va bars Ru Ee 11,2292 Acacia s 11,761 


Boiler tests, rocking grate used: Water evaporated by one pound of dry coal, at and from a tem- 
perature of 2129 F., 8.94, 8.99, and 9.03 pounds; dry coal consumed per electrical horsepower per 
hour, 3.91, 3.89, and 3.87 pounds. : 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.51 pounds. 

Coking test: Crushed raw coal burned 50 hours gave 55 per cent of fine-fingered coke with high ash 
and sulphur. 
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INDIAN TERRITORY. 


Total production in 1905, 2,924,427 short tons; spot value, $5,145,358. 

The unsatisfactory conditions which prevailed in the coal-mining districts of 
Arkansas during 1904 and 1905, and which have been mentioned in the discussion 
of the production in that State, were as obviously present in the adjoining fields of 
Indian Territory. Cheap fuel oil which had been thrown on the markets in enor- 
mous quantities by the oil-well developments in southeastern Texas, and which 
induced many of the railroads to adopt crude petroleum as a locomotive fuel, natu- 
rally cut off an equivalent outlet for Arkansas and Indian Territory coals. This 
restriction of coal markets was so marked that the railroad companies found it nec- 
essary to direct a large number of cars used for transporting coal to other producing 
regions, where they could be kept in active service. In October, 1905, the produc- 
tion of oil in Texas began to decline, and during November and December was about 
equal to or a little less than the demand. This had the effect of advancing the price 
of oil at the wells until it almost trebled, jumping from 16 to 42 cents per barrel. 
Consumers then turned again to coal, and the closing months of 1905 found Arkansas 
and Indian Territory operators well supplied with orders; but in the meantime, in 
addition to the lack of cars, there was by this time a scarcity of labor, miners in 
many cases having sought other fields of employment. Asa result of these untoward 
circumstances the production of coal in both Arkansas and the Territory showed 
decreases in both 1904 and 1905, those in the Territory being the more notable. 

Comparing the output of the Territory in 1905 with that in .1904, it is seen that 
there was a decrease of 122,112 short tons, or 4 per cent, while as compared with 
1903 the production fell off 592,961 short tons,-or nearly 17 per cent. The loss in 
value was even more pronounced, for, with a decline in the average price per ton 
from $1.82 in 1903 and 1904 to $1.76 in 1905, the total value in 1905 shows a decrease 
of $386,708, or 7 per cent, as compared with 1904, and of $1,241,105, or nearly 20 per 
cent, as compared with 1903. 

The year 1906 opened with much better prospects for the coal-mining industry of 
the south western field generally, and it has been stated that the mines could have 
given employment in the earlier months of the vear to 4,000 more men than were 
employed at that time. 

The total number of men employed in the mines of Indian Territory in 1905 was 
7,712, who worked an average of 188 days, against 8,487 men for 199 days in 1904. 
From this it appears that the average output per man in 1905 was 379.2 tons, against 
359.9 tons in 1904. The average daily production per man was 2.02 in 1905 and 1.8 
tons in 1904. Practically all of the mines are operated 8 hours per day, 98 per cent 
of the men employed having been reported as working 8 hours in 1905. "There has 
been a steady decline in the use of mining machines since 1899, when over a quarter 
of a million tons, or about 17 per cent of the total production of the Territory, was 
undercut by machines. In 1905 the machine-mined product amounted to 40,203 
tons, or less than 1.4 per cent of the total. 

Labor troubles in the coal mines of Indian Territory were of insignificance in 1905. 
Strikes occurred in only four mines, and in one instance, where 185 men were 
involved, work was suspended for but one day. The largest strike lasted 20 days and 
involved 90 men. In all, 397 men were idle for an average of 9 days. The casualty 
record for the Territory, as reported by Mr. William Cameron, Territorial mine 
inspector, for the fiscal year ended June 30, 1905, shows that there were 81 accidenta 
during that year. There were 40 men killed and 59 injured. Twenty-seven wives 
were made widows and 63 children fatherless. 

The statistics of production in Indian Territory for the last five years, with the 
distribution of the product for consumption, are given in the following table: 
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Distribution of the coal product of Indian Territory, 1901-1905. 


Sold to | Aver- 


Loaded local Used at Aver- age Average 
; : Made nge num- 
Year at mines trade ¡mines for inta Total Total rice | PUM- | per of 
t forship- land used| steam coke quantity. value. P ae ber of em 
ment. by em- jand heat. E days lovéok: 
ployees. * |active. |P OY 
Short Short Short Short Short 
tons. tons. tone. fons. tons. 
1901....... 2, 249, 100 31, 370 83, 183 58,128 | 2,421,781 | $3,915, 268 | 1.62 208 6, 706 
1902..... ..| 2,587,100 25, 998 96,017 | 111,551 | 2,820,666 | 4,265,106 | 1.51 232 5,574 
1903....... 3, 329, 610 32,610 78, 995 76,173 | 3,517,388 | 6,386,463 | 1.82 247 7,704 
1904....... 2, 823, 484 35,512 | 122,206 65,277 | 3,046,539 | 5,532,066 | 1.82 199 8, 487 
1905....... 2,707,377 38,898 | 106,547 71,605 | 2,924,427 | 5,145,358 | 1.76 188 7,712 


The coal-bearing rocks of Indian Territory form a part of the western interior coal 
field. They extend from Indian Territory into Kansas on the north and into Arkan- 
sas on the east. Within the Territory this field has an approximate area of 20,000 
square miles, underlying the western half of the Cherokee Nation, the whole of the 
Creek Nation, the northern third of the Choctaw Nation, and a small portion of 
the Chickasaw Nation. The total area underlain by workable coal is estimated to 
be about 14,000 square miles. 

_ At present the entire production is from the Cherokee, Creek, and Choctaw nations, 
the last named contributing by far the largest portion. 

The coal-bearing rocks of Indian Territory belong to the Pennsylvania series of the 
Carboniferous. The coals, of which there are ten or more beds, vary from a medium 
low on the one hand to high-grade bituminous, approaching semianthracite, on the 
other. Some of the high-grade bituminous varieties possess coking qualities. Sev- 
eral hundred ovens are in operation in the eastern and western parts of the Choctaw 
field. Much of the slack that is produced is washed and turned into coke. 

The greater portion of the developments in Indian Territory has been in the 
Choctaw Natiorf accessible to the Missouri, Kansas and Texas, the St. Louis and San 
Francisco, and the Kansas City Southern railroads, that cross the Territory north and 
south, and to the Choctaw, Oklahoma and Gulf and the Midland Valley roads, that 
cross it from east to west. 

The Tenth United States Census (1880) contains the first published record of the 
production of coal in Indian Territory, although asa small amount of coal was mined 
"in Arkansas as early as 1840 it is probable that some was produced in the Territory 
earlier than 1880. The completion of the Choctaw, Oklahoma and Gulf Railroad 
about 1888 and the opening up of the mines along its line gave an added impetus to 
the industry, the growth of which is shown in the table following: 


Production of coal in Indian Territory, 1880-1905. 
[Short tons.] 


Year. Quantity. | Year. i Quantity. | Year. Quantity. 
1880a conca 120,947 ee eL 752, 822 | T RE 1, 381, 406 
| cue etse: 150,000 || 1890...........-.--s- 869, 220 || 1899..............--. 1, 537, 427 
ISO ie oec doeet teed 200,000 |! 1891.......... esses. 1,091,032 |! 1900......... Ls ssee. 1,922, 298 
(cio 350, 000 || 1892.........LLusss. 1,192,721 || 3901:22 A 2, 421, 781 
Li eee ee 425,000 || 1893.......... LL... 1,252,110 || 1902........ eee 2, 820, 606 
T. e iaa 500,000 || 1894........ ss ess- 969,606 !| 1908. ..00000 00000000. 3,517,383 
IBS on Lov eoe ced 534,580 || 1895................. 1,211,185 | 3904, daa 3, 046, 539 
UA 685,911 || 1896................. 1, 366, 646 | 1908.0 0o cie nS 2, 924, 427 


joo ——— rss 761,986 || Mio cimas 1, 336, 380 | 


a United States census, fiscal year. 
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RESULTS OF TESTS OF INDIAN TERRITORY COALS. 


The more important features of the results of tests made on Indian Territory coals 
at the Geological Survey coal testing planta at St. Louis, Mo., are briefly summa- 
rized below. For more detailed reports see Professional Paper No. 48 and Bulletin 
No. 290 of the United States Geological Survey. 


Indian Territory No. 1.—Operator, Whitehead Coal and Mining Company. Mine, No. 1, at Henry- 
etta, Creek Nation. Seam, Henryetta. Kind of coal, bituminous, over 1j-Inch screen. 


Chemical analyses. 
Mine samples. earn 

MOI ti 887) 6.77 7.04 
B Volatile Matter oia 84. 82 86. 25 34.55 
R PER OG CAIDO A DIE Gewese UEM Ee A 47.68 51. 30 48. 40 
po UMEN 8.63 5.68 10.01 
ae ta tt eer ove queda adulta eee eee a 1.62 1.36 1.92 
= Hydrogen da tees caukwe hc lachG wae EN E tat 5.34 
II eG TT I erudi Meath codecs 67. 55 
z Nitrogen- d lez A acne ee A A A secs 1.25 
OXIDO la | a alate dits 13. 93 

Calorific value determined: 
Calor os oe ber X dopo Theb bs 6,720 (iras 6, 779 
British thermal units. 4.2. aoa Ri REPE ios 12,096. |... crees 12,202 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 8.64 
pounds; dry coal] consumed, per electrical horsepower per hour, 4.04 pounds. 

Producer-gas test: Dry coal consumed, per electrical horsepower per hour, 1.83 pounds. 

Coking test: Unwashed coal showed no tendency to coke in a beehive oven. 


4 
Indian Territory No. 2.—Operator, Rock Island Coal Company. Mine, No. 8, at Hartshorne, Choc- 
taw Nation. Seam, Hartshorne. Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. me " 

o [Molature, ies vd ERR EAT ERR we lp 1. 46 1. 80 4. 45 
S| Volatile matter caco pipeta topes 39.04 | 38,90 36.15 
MIEIxed carbon: roereier A A 53. 10 52.15 48. 40 
E [TAB a oa 6.40 7.65 |» 11.00 
ne ieri A o Quas denied Seide d axis 1.38 1.58 1.82 
E Hydrogen 2 d htec UU TM E TEE 5.17 
BT CATDOI-. esa a A eee Edere ever ese eee rete wenn A AAA 69. 49 
= Nr I TETTE OO eat A, SAE 1.€7 
OR Ri iS A AR 11.15 

Calorific value determined: 
Calories coria A ios 7,800 le coo io 5 2 < 7,004 
British thermal units c.l een userRR So a Eu s eOREE eue cs EE rRES NE 14,040 |. ......... 12,607 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 8.42 
pounds; dry coal consumed per electrical horsepower per hour, 4.15 pounds. 

Coking test: Washed and unwashed coal yielded coke; unwashed coal burned sixty-six hours 
produced a soft coke, but containing 1.5 per cent sulphur. Washed coal yielded hard coke with 
good ring and containing 1.75 per cent sulphur. 

Washing test: An ash content of 9.99 per cent was reduced to 6.33 per cent by washing. 

Briquetting test: Coal will probably require more than usual pressure to give satisfactory briquets. 


—— —— 


a For brief description of the equipment used in these tests see p. 6. 
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Indian Territory No. $.—Operator, D. Edwards & Son. Mine, No. 6, at Edwards, Creek Nation. 
Seam, McAlester. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


b Mine samples. | RE 
CHPMOIBSIUIG A AA | 2.97 2. 93 4. 61 
= volatile E | 40. 43 39. 02 37. 00 
E 
x PEAK CC CAT DONG sonic Seah sabe aS VR HEEL ER ERN ER UNE d d o Red du trata 48. 22 47.75 47.25 
ar A ———— EA bahcan tice: |, — &38| 10.30 11.14 
Sülphut 1:5sxske iu Varo netics LER X Ea MO REA Er Ve Es Ra side Qus i Reads 3. 05 3. 73 3. 63 
E Hydrogenet II a nt atu ee dean Istis eu A ra EA daas 4.92 
E CCT REC Le P 67.37 
3 NitTO@O Gc 5545 le perii RepE Epor a d acu A iL SUL UE EM: | PRETENDEN | 1. 48 
ORV ROG oc ous haat INN 11. 46 
Calorific value determined: | 
Calories Loose ded ene nadie s DR er aide pu CD DE E IRE ened cud 6, 995 6, 844 
British thermal units............2.0c0cececececcceccececececececeeees | eee 12, 591 | 12, 319 


Boiler test: Water evaporated by 1 pound of dry coal. at and from a temperature of 212° F., 8.17 
pounds; dry coal consumed per electrical horsepower per hour, 4.27 pounds, 

Coking test: Neither unwashed nor washed coal] would coke in a beehive oven. 

Washing test: Washing did not materially reduce sulphur or ash. 

Briquetting test: Can be briquetted with 6 per cent of suitable soft piteh. 


Indian Territory No. 4. —Operator, Western Coal and Mining Company. Mine No. 5, one-half mile 
north of Lehigh, Choctaw Nation. Seam, Lehigh. Kind of coal, bituminous, over I-inch screen. 


Chemical analyses. 


Mine samples. MM ke 

@ (Moisture. ....... cece cee ce eee e eee crono coronan ro xu deuda ds e 5.29 6. 50 6.24 
= Volatile matters Gen os p E REO Gu dek ide 37.04' — 39.01 37. 26 
x |Fixed carbon......................eeeeeeeeeeeeeeeese eene mnn 45. 04 | 45.18 43. 29 
E a eee ER pcm cue anaes le E S 12.13 | 9.31 13. 21 
, [[Sulphur .......................... svn icut o V on xd awe mea ue pde 3.77 | 3.67 3. 96 
SO TydIOge ics or ou ebtee cte uet ebeveeo deas A leo mene ne ipu esae us deu aaa 4. 93 
EMT T RITE OPI RR EET DNO HDD. MR ON unde 62. 34 
= MIUORDU. Los AS Ene Wee testam Dacia e dee ob eee ul Ios corde ASA 1.36 
7 ORV BON A MRD GREG Te kaart ente etd Lari s te 14. 20 
Calorific value determined: : 

Calories: I ECCE LM 6,579 6, 238 


British thermal UNA aii eR ER RR eU o e C GS | e a ON 11, 842 11, 22% 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 2129 F., 7.53 
pounds; dry coal consumed per electrical horsepower per hour, 4 61 pounds. 
Producer-gas test: Dry coal consmued per electrical horsepower per hour, 1.43 pounds. 
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Indian Territory No. 5.—Operator, Western Coal and Mining Company. Mine, No. 7, at Lehigh, 
Choctaw Nation. Seam, Lehigh. Kind of coal, bituminous, mixed through } and ¿inch screen 
(slack and pea). 

Chemical analysis. 


| Car 
sample 
er D OL E | 8.29 
E bonrudiinenii gr cc Tr" | 30. 61 
A | Pied CAPDON oe E ccn eo du dd eel vase duas Sedans a a Sna 36. 05 
£ EEEN cT REPE 25.05 
wins Aem" 8. 95 
z Hydrogen A eed tua ues A Mu a E a a eas 4.37 
E CALDO suk sortetees wesc e eee Ota CRM eee Deni Fase Maw LU uu La ee NM VE 50. 98 
E Ni frome EE EE E bie ate daa 1.19 
ORV POr ds RE RM d EU MEE "Tr PME 14. 46 
Calorific value determined: 
[wg MPO RI erc sr PR e s Eea an iaa 5, 061 
British thermal Uns A m datae EE 9, 110 


Coking test: Washed coal burned 65 hours yielded some small pieccs of light, soft coke. General 
conclusion regarding Indian Territory coals was that when properly washed they will produce coke, 
but not of a character suitable for iron smelting, as the sulphur is too intimately combined to be 
removed by washing. 

Washing test: Ash reduced from 25.05 to 8.14 per cent und sulphur from 8.95 to 2.90 per cent. 


Indian Territory, No. 6.—Operator, Southwestern Development Company. Mine, at Coalgate, Choc- 
taw Nation. Seam, McAlester. Kind of coal, bituminous slack. 


Chemical analysis. 


Car 

sample 
Z Moisture: 5c lant eae a A Ma prse Srt D de ——— 8. 03 
E Volatile MICA c TT Tre IA aes 31, 28 
E Fixed e iia 41. 40 
A Mor 19. 29 
dior MIETEN 8. 20 


Briquetting test: This very dirty slack was briquetted with several binders. The best briquets, 
hard, compact, but somewhat earthy, were from using 8 per cent of a soft pitch obtained in making 
gas from heavy petroleum. 


IOW^. 


Total production in 1905, 6,798,609 short tons; spot value, $10,586,381. 

Coal production in Iowa has exhibited a gradual but uninterrupted increase each 
year since 1896, the output in 1905, as in each of the six preceding years, being the 
banner year up to that time. Compared with 1904, when the production amounted 
to 6,519,933 short tons, valued at $10,504,406, the production in 1905 indicates an 
increase of 278,676 short tons, or 4 per cent in quantity, but of only $81,975, or a 
little over 0.8 per cent, in value. Asin a number of States in the Mississippi Valley 
region, the amount of coal produced in Iowa during 1905 was in excess of the market 
requirements and prices generally declined. The average price for the entire State 
in 1905 was $1.56 per short ton, as compared with $1.61 in 1904, and $1.65 in 1903. 

The number of men emploved in the coal mines of Iowa decreased from 15,629 in 
1904 to 15,113 in 1905. The average working time was the same, 209 days, in both 
years. In 1903 there were 14,162 men employed for an average of 226 days. From 
these figures it appears that the de line in price has been in part, at least, made up 
by an increase in the individual producing efficiency of the mine workers. In 1905 
the average daily production per man was 2.15 tons against 1.96 tons in 1904, and 2 
tons in 1903. The production per year per man was 449.9 tons in 1905, 417.2 tons in 
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1904, and 453.3 tons in 1903, the larger average in 1903 being partly due to the greater 
number of days worked. 

The use of mining machines in Iowa does not exert any material] influence on the 
production, the total machine-mined tonnage in 1905 being less than 3 per cent of 
the total output. There are only five mines in which machines were used in 1905, 
and the number of machines in use was 32, by the use of which 186,224 tons were 
mined. In 1904 there were 39 machines in use, and the machine-mined product 
amounted to 175,742 short tons. 

Comparatively little trouble was experienced in the way of strikes during 1905. 
There were only 12 mines in which strikes were reported. These 12 mines employed 
an aggregate of 1,774 men; but all the stoppages were of short duration, ranging 
from 2 to 18 days, and averaging only 6 days' time lost for each of the men on strike. 

Of the total number of men employed in the coal mines of Iowa 13,569, distributed 
among 186 mines, worked on the basis of an eight-hourday. Five mines, employing 
a total of 56 men, worked 9 hours, and 3 mines, employing 22 men, worked 10 hours. 
Eight mines, having a total of 168 men, reported 6 or 7 hours to the day. Eighteen 
mines, employing 1,298 men, did not report the number of hours worked per day. 

Iowa had the lowest death rate of all the coal-producing States in 1905. The total 
number of men killed during the year was 24, the rate per thousand employees being 
1.36. The number of tons mined for each life lost was 283,584. The nonfatal acci- 
dents numbered 100. 

The statistics of production in 1904 and 1905, by counties, with the distribution of 
the product for consumption, are shown in the following tables 


Coal production of Iowa in 1904, by counties. 


Sold to 


Aver Aver- 
county, | Ader at| trade |mines for] Total | Total | ge | num- | 888. 
shipment. ond used EAD quantity. value. er ber of oom 
y em- and heat. n. days ployees 
ployees. | active. 
Short Short Short Short 
tons tona. : tona. 

ROBINS MENO MN 12, 960 10 12, 970 $30,645 | $2.36 162 90 
Appanoose .......... 825,014 | 35,167 | 12,739 872,920 | 1,644,164 | 1.88 188 2,774 
Boone............... 259,017 | 20,370 ' 5,770 285, 157 558,279 | 1.96 194 1, 029 
Dellaa............... 6,100 6,400 | 586 13, 086 28,149 | 2.15 148 44 
Greene.............. 90 | 26,434 1, 180 27, 704 57,009 | 2.06 183 75 
Guthne ................ eee eees. | 11,949 ........... 11,949 32,707 | 2.74! 162 48 
Jasper............... | — 736,594 | 10,044 | 11,460 258, 098 374,906 | 1.45: 217 573 
Jefferson ............ 2, 580 | 6, 980 250 9, 810 20,232 | 2.06 173 26 
Keokuk............. 21,769 | 16,827; 2,916 41,512 61,848 | 1.49 | 239 107 
Lucas ............... 163,519 | 12,117 | 14,259 189, 895 278,890 | 1.47 184 476 
Mahaska............ 613,614 | 43,263 | 18,236 675,113 961,604 | 1.42 194 1,564 
Marion.............. | 288,855 | 20,135 5, 918 314, 908 416,942 | 1.32 217 732 
Monroe ............. | 1,898,076 | 44,372 | 45,002 | 1,987,450 | 2,907,413 | 1.46 240 3, 875 
A ez E in: 18,297 ' 5 18, 302 50,178 | 2.74 217 108 
Polk a...an. 849,540 | 238,702 | 42,426 | 1,130,668 | 1,937,389 | 1.71 224 2, 888 
SON IN 1, 405 8, 400 125 9, 930 19,860 | 2.00 169 49 
Taylor .............. 8,952 7, 286 85 16, 273 37,838 | 2.32 200 68 
Van Buren.......... 4,721 8:984. A 8,005 16,301 | 2.04 207 29 
Wapello............. 272,514 | 101,050 5, 996 379, 560 562,562 | 1.48 237 798 
Warren ............. 6,429 ' 4,861 |.......... 11, 290 24,682 | 2.19 149 48 
Wayne.............. 86,743 | 12,006 130 98, 879 | 180,176 | 1.82 203 383 
Webster............. | 117,363 | 13,470 3, 705 134, 538 | 275,725 | 2.06 226 345 
Small mines ........'............ 11,916 :.......... 11, 916 23-912]. cess E en t Rede 
Total.......... | 5,662,805 | 686, 290 | 170,748 | 6,519,983 | 10,504,406 | 1.61 | 213] 15,629 
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Coal production of Towa in 1905, by counties. 


Loaded at 
County. mines for 
shipment. 
Short 
tona. 
AGIR. ioi I eite a ats 
Appanoose.......... 836, 949 
Boone............... 264, 269 
Greene.............. 2, 500 
Guthrie ............. 2, 184 
Jasper............... 277, 570 
Keokuk............. 700 
Mahaska............ 658, 571 
Marion.............. 304, 471 
Monroe ............. 1, 994, 567 
Polk eru 964, 094 
BCOM AA rep IVle E RERE ARE 
Taylor.............. 11,547 
Van Buren.......... 4,180 
Wapello............. 236,251 
Warren ............. 4, 352 
Wayne.............. 93, 004 
Webster............. 90, 782 
Othercountiesa and 
small mines....... 125, 065 
Total.......... b, 874, 056 


Sold to 
local Used at 
trade [mines for 
and used| steam 
by em- and heat. 
ployees. | 
¡ Short Short 
| tone. tona. 
. 13, O46 2 
| 37, 318 9, 981 
18, 975 9, 415 
15, 902 1, 656 
17, 229 60 
16,334 | 12,260 
14, 320 1, 440 
35, 347 21,027 
24, 909 9, 432 
183, 382 47, 728 
211, 308 31, 918 
6,222 (eee oe 
10, 783 15 
2, 007 b 
62,614 4,495 
5,524 |.......... 
19, 100 445 
19, 284 8, 327 
45, 599 9, 121 
759,203 | 165,350 


Total 


quantity. 


16, 460 
714, 945 
338, 812 
2,225,677 
1, 210, 320 
6, 222 

22,346 


Aver- pd JU 
Total age | num- ¡number 
value. Ter ber of | of em- 
ton. | active. 

| 

l 
$29,805 $2. 28 149 87 
1,590,949 | 1.80| 164| 2,788 
536,115 1.89 | 1% 821 
38,498, 1.92 | 170 58 
42,305 | 2.17 | 169 2 
471,629 | 1.54 ' 240 701 
27,435 | 1.67 | 198 29 
997,695 | 1.40 213| 1.368 
463,968 | 1.37) 222 700 
T 1338| 29 | 3,871 
2,025,723! 1.62 | 237] 248 
12.444 : 2.00| 130 29 
50,112 | 2.24 226 84 
12,947 | 2.09 102 30 
464,537 1.53 204 694 
21,252! 2.16 199 36 
212,752 | 1.89 | 213 389 
220.788  195| 206 o W 

i 

291,538 | 1.59 | 200 54 
10, 586,381 | 1.56 | 209| 15,113 


a Dallas, Jefferson, Lucas, and Page. 
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The production by counties during the last five years, with the increases and 
decreases in 1905 as compared with 1904, is shown in the following table: 


Coal production of Iowa, 1901-1905, by counties. 
[Short tons. ] 


| | i 


| . Increase or 
County. 1901. 1902. | 1903. | 1904. 1905. decrease, 
| 1906. 
nan H a Lan w re ay fe ea ee | pec 7 
Adams...............2-.008- MEN | 19,751 | 22,570 12,970 13,071 | + 101 
Appanoose...........2.22.02: | *n,997 | 900,357 | 893,021 | — 872,920 | — 884,248 | -+ 11,328 
Boone..........eeeee nee ...  254,0504| 254,324 291,921 | 285,157 | 29,69 4 7,502 
Dillai cra ceto eto eset | — 16,987 18,845 ^ — 16,467 13, 086 500 | — 8,086 
Davise i co xs a Ie soe vaca 3, 953 | 2:100 so e osa e rudes ee A 
Greene....... eese eee eee | 18,810 | 11,573 | 14, 971 27, 704 20,058 , — 7,646 
O eeneee | — 184,670 | 233,440 | — 270,804 | — 258,098 | — 306,164 | + 48,066 
JUfferBOll esses sel ou ueo LP EL: 10,610 | 6, 844 | 9, 810 3,379 | — 6,431 
Kiokak IN 308,193 | 106,103!  62,875| 41,512 16, 460 | — 95,052 
ET PENNE M ELE . 221,058 | 246,400, 295,564 | 189,895 147,093 |  — 42, 802 
Mabhaska ........ eene nee | 929,110} 723,567 698,166 | 675,113) 714,945 | + 39,832 
Marion..........eees essen sen | — M5,981 | 315,425, — 324,800 | — 314,908 | 338,812, + 23,904 
Monroe .............seeennee | 1,038,932 | 1,406,905 | 1,768,064 | 1,987,450 2.2867 +238, 227 
Page sc Geet A 10, 070 16, 343 18, 302 14,0013 | — 4,289 
Polite en Td | 1,025,014 | 1,023,860 | 1,032,164 1,180,668 | 1,210,820 ' + 79,652 
ST ERROR ERU 10, 358 12,653 9, 930 6222, — 3,708 
TASIUP cis uci biu dus ead |! — 23,499 14, 207 16,933 | 16,278 22,945 + 6,072 
Van Buren..............sss | — 12572, 14,816 13,561 | 8, 005 6,192  — 1,818 
Wapello............2.-eee0ee- 312,174 | 840,762 | — 382,398; — 379,560 | 303,860 — 76,200 
Warren .......cc0..--ceceeeeee. 14, 661 20,127, — 12,760! — 11,290 9, 876 | — 1,414 
Wald | 56,578 | 6537 105,170 98,879 | 112,549 | + 13,670 
Webster. .......00c.00.20ceeee 146,020 | 149,015  — 138,296 | — 194,538 | — 113,898 | — 21,145 
Other counties and small 
mines.............. sees 187, 789 4,344) — 21,807 23, 865 $2,773 | + 8,908 
Tota nono | 5,617,499 | 5,904,766 ! 6,419,811 | 6,519,933 | 6,798,609 | +278, 676 
Total value ............. ss. | $7,822,805 | $6,080,287 $10, 563,910 $10, 604, 406 $10,586,381 | — 81,975 


EE | | La 

The coal fields of Iowa occupy the south central and south western portions of the 
State. Theyincludean area of approximately 20,000 square miles, of which 10,000 may 
be considered probably productive territory. The beds belong to the Pennsylvania 
series of the Carboniferous, and include shales, sandstones, limestones, and coal. 
There are two well-recognized divisions, of which the lower, locally known as the 
Des Moines formation, is the more productive. In this formation the sandstones are 
thick and abundant, the shales are largely arenaceous and bituminous, and the coal 
seams while thick are, with one exception, very irregularly distributed. In the 
upper portion of the formation certain thin limestones appear, and associated with 
them is a coal known as the Mystic or Centerville block, which extends with great 
regularity through a considerable area in Appanoose and Wayne counties. 

The upper coal-bearing rocks, or Missouri formation, consist largely of limestones and 
calcareous clays and carry only one coal bed of any importance. This is a 20-inch 
bed mined locally in Adams, Taylor, and Page counties. The rocks as a whole dip 
from 10 to 20 feet to the mile to the southwest, and increase in thickness from their 
outcrop to a maximum of approximately 1,000 feet. The coal is of the dry, noncoking 
hituminous variety. The more important productive areas are: (1) The northern, 
including Webster, Boone, and adjacent counties, and yielding approximately 7 per 
cent of the total output; (2) the north central, including Polk and Jasper counties, 


Ux 
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and yielding 20 per cent of the output; (3) the south central, including Monroe, 
Wapello, Mahaska, Marion, and adjacent counties, and contributing more than 50 
per cent of the total output; (4) the southern district, including Appanoose and 
Wayne counties, and yielding 16 per cent of the output from the coal seam already 
mentioned. 

Iowa probably ranks second among the States west of the Mississippi River in 
order of priority as a coal producer. At the time of taking the United States census 
for 1840, Iowa and Missouri were the only States west of the river in which any coal 
production was reported. Missouri, however, was credited with an output of nearly 
10,000 tons, while Iowa's production was given at 400 tons. It is probable, there- 
fore, that the first mine opened in Missouri antedated Iowa's initial production. 
Since 1840 the production in Iowa has been as follows: 


Production of coal in Iowa, 1840-1905. 


[Short tons.) 


Year. | Quantity. | Year. Quantity. Year. Quantity. 
18400 .......... esee | 400 || 1862..............- 53,000 || 1884................. 4, 370, 566 
oia | 600 || 18683................. 57,000 || 1885................. 4,012,575 
E A cde 750 7 AAA 63,000 || 1886................. 4, 815, 779 
TN | 1,000 | TN 69,574 || 1887................. 4, 473, 828 
¡A | 2,500 || 1866................. 99,320 || 1888................. | 4,962, 440 
7 cesses 4 5,000 || 1867.................! 150,000 | 1889................. | 4,096, 358 
1846... 0... eee enses 6,500 || 1868................. 241,458 || 1890................. 4,021,739 
i) MN 8,000 || 1869................. 295,105 | 1891...............-- | 8,825,495 
TT ARE 10,000 || 1870a ............... 268,487 | 1892................. ' 8,918,491 
1840. ne UE 12,500 || I871........ Moers 300,000 || 1893................. . 8.972,229 
1850... occ 15,000 | 1872................. 836, 000 || 1894................. 8, 967, 258 
i) ee 18,000 !| 1873................. 892, 000 || 1885................. 4,166,074 
rs cats 20,000 | 1874.......o......... 799,936 || 1896................. 8, 954, 028 
o eae eee |o 28,000 | 1875.2... 1,231,547 || 1897................. - 4,611,865 
BDA ioe bce ois eso 25,000 || 1876................. 1,250,000 || 1898................. ! 4,618,842 
TOS Doo jute cba els 28,000 || 1877........ sess 1,800,000 || 1899................. 5,177, 479 
1856...... esses .. 80,000 || 1878................. 1, 350,000 || 1900................. 5, 202, 989 
AN ' A 83,000 | 1879................- 1,400,000 || 1901................- 5,617, 499 
T PNE NINE 37,500 || 1880................. 1,461,116 || 1902................. 5, 904, 766 
1850... ce oer, | — 42,000 || 1881...............-- 1,960,000 || 1908................. 6,419,811 
18604 ................ |o 41,92 | 182... 8,920,000 || 1904................. 6, 519, 983 
T. ANDORRE 50,000 || 1883. ...........-.--- 4,457,540 || 1905.............-... 6, 798, 609 


aUnited States census, fiscal year. 
RESULTS OF TESTS OF IOWA COALS. 


The more important features of the results of tests made on Iowa coals at the 
Geological Survey coal-testing plant“ at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin 
No. 290 of the United States Geological Survey. 


a For brief description of the equipment used in these tests see page 6. 
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Iowa, No. 1.—Operator, Anchor Coal Company. Mine, No. 2, at Laddsdale, Davis County. Scam, 
middle bed. Kind of coal, bituminous, over 1]-inch screen. 


Chemical analyses. 


g jio ip. Mice EPI 11. 85 12.07 8. 24 
B Volatile MA. as 88. 65 37.28 30. 74 
E Fixed Caron ii e de ascii 89. 49 38. 32 45. 02 
È tear Riles kéwex saec EY idu cava e Woe Re aces wR Seer a 10. 51 12. 38 16. 00 
) SUIP UP AAA 4.72 4. 99 5. 03 
3 Hydrogen O cda eS E E 4.81 
A dt cus ip UE sueco ERE 59. 82 
= Nitrogen S ees aa ad cdo RENNES 0. 94 
OE FCM A U-—— EVE PN E 13. 40 
Calorific value determined: 
CAIOFÍIOS A ee ese eee APERIAM EE Si 6,308 |.......... 6, 126 
British thermal units. .... 0... ccc ccc ccc ec cece eens 11,845 |.......... 11,027 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 7.24 
pounds; dry coal consumed per electrical horsepower per hour, 4.82 pounds. 

Coking test: Washed coal yielded about 51 per cent of brittle coke high in sulphur and ash. 

Washing test: Some improvement effected by washing; sulphur reduced from 5.08 to 4.61 per cent 
and ash from 16 to 10.25 per cent. 


Iowa, No. 2.—Operator, Mammoth Vein Coal Company. Mine, No. 5, in Liberty Township, Marion 
County. Seam, big vein. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine sam ples. un " 
MIA a ende Lue Coss don ELE; 15. 65 15. 50 14.21 
E Volatile matter..... "eec Tex 36.87 36. 94 33. 17 
o ibi Ec ig p ume PT 35. 84 38. 37 37. 40 
£ Ta O T EEA TEC 11.64 9.19 15. 22 
SUIpHIUE io ro es uhoro eenn ia diens 5.10 5.19 4. 66 
E Rebus du reU 5.50 
ECCATDOD ta EE E sa ME is yn aov Vr UM VES ee |e Sa aem dE nami un 54. 08 
E Pr ORO PR MN MET A E 1.31 
i ORG ROU A VO. seen Wine bas swe dae T eue ewe i E Ei ea AAA leew ates des 19.23 
Calorific value determined: 
Cloris: UDINE Cu CU Em 9410 [ese us 5,566 
British thermal units acorta 10, 289 | oak cose 10, 019 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212? F., 7.05 
pounds; dry coal consumed per electrical horsepower per hour, 4.95 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.73 pounds. 

Coking test: Charge of washed coal burned 64 hours yielded 38.6 per cent coke, all in small pieces 
sintered together and with no bond. 

Waahing test: Reduction of impurities by washing not great. 
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Iowa, No. 3.—Operator, Gileon Coal Mining Company. Mine, No. 4. near Altoona, Polk County. 
Scam, third «euam. Kind of coal, bituminous, over 1j-inch screen. 


Chemical analyses. 


Mine samples. pl e. 

"iq (OLD) HP m 14. 42 15. 90 13. 88 
E NOAA a O tos 37.81 | 37. 42 36. 94 
MI FIXed CORDON a our e RR das FEET cu ASA 36.78; — 84.41 35.17 
E es ET 10.9) 12.37 14.01 

Sul DIO ordo ene RA EPOR D E aeta Rei da utis 5. 89 | 6. 76 6.15 
s A oen ERES RS Id ERR X VIN A b Ed Kate aito eae eee | PE 5.52 
E CUBEDOI V or ee eet Gee eR Hosts O 54. 68 
o A A O MEER RATS d Dre 0.84 
= ORV RON ce wks eua E Ms IV bea eed te AA Es a RE. hae lI | 18. 80 
Calorific value determined: | 

E A Ea E EAR RUNE EP ee aa tag UA qud nah eee 5,911 sida 5, 691 

British thermal TOS uri A ue eg cen Gass Ades 10,640 1.......... | 10, 244 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 2129 F., 7.02 
pounds; dry coal consumed per electrical horsepower per hour, 4.97 pounds. 

Coking test: Yielded tine fingered brittle coke, high in sulphur and ash even after washing. 

Washing test: By washing a coke-oven charge the ash, 10.96 per cent, and sulphur, 4.26 per cent. 
were reduced to 7.14 and 3.59 per cent respectively. 


Iowa, No. 4.—Operator, Centerville Block Coal Company. Mine, No. 3, at Centerville, Appanoose 
County. Seam, Mystic. Kind of coal, bituminous, over 1j-inch screen. 


Chemical analyses. 


Mine samples. | DIC 

g Molistüfë TP 17.13 16. 14 14. 08 
& Volatile matter....... o.. saci A FnECE ER 35. 44 $4.94 | 35.59 
Fixed GREDOH. crt pr Im che aa | 40.36 37.84 | 39. 37 
QI X PM "c" | 7.07} 11.08 10. 96 

feed "uc IERI MOON O SPICE !  4&00 4.76 4.26 
9 | Hydrogen prado tie O A 5. 57 
E Carbon, oss A A Reuse AS AA A PA 58. 49 
= NIDFORBDYS oed abe rene E EP Sao we hee oe Vipera A [dvo ut eaters 0. 90 

ORV ROU TEMP M aa 19. 82 
Calorific value determined: 

Calóries A rac re Qa was TDCO RU S ee 6,073 1... 5, 957 

British thermal ün Hs... onse LO EE ec Ur A 10,931 |... 10, 723 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 2122 F., 7.11 
pounds; dry coal consumed per electrical horsepower per hour, 4.91 pounds. 

Coking test: Gives fine fingered brittle coke high in sulphur and ash. 

Washing test: In the lot tested sulphur was reduced by washing from 6.15 to 4.65 per cent and ash 
from 14.01 to 8.03 per cent. 

Briquetting test: Fairly strong briquets, whieh in burning held together until consumed, were 
obtained by using 8 per cent of a soft piteh. 
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Iowa, No. 5.—Operator, Inland Fuel Company. Mine, No. 1, at Chariton, Lucas County. Seam, 
lower bed. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


| Mine samples. sem les 
$ MOST O do 18. 69 18. 59 15. 39 
B Volatile IMA: Lic ier tadavedews eps E EAE RESTE 00 81.80 84. 86 30. 49 
WX Fixed CarDOH.. oir citu ncex Pooh bene ical ade eS vete bios e | 41. 78 89. 90 41. 49 
£ = RNR ee TO A nN E 7.73 7.15 12.63 
Sulphur ............ ES tials aa Gu tasted E Dd MU aque 2. 39 3.10 3.19 
$ HyYGQIOROD ¿ua oi Sl | viet esu Seance! 5.74 
E CATDOR a la 55. 81 
ee | NICFOR EDD E E AS 1.14 
e O A es ekg Be ME REI PASE XOU P EA D onera eee oer 21. 49 
Calorific value determined: 
CRIOF CB PM REN 5,836 |.......... 5, 690 
British thermal units............................ a. cere esee 10.008 1.5. 22s 10, 242 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 7.50 
pounds; dry coal consumed per electrical horsepower per hour, 4.66 pounds. 

Coking test: Coal does not coke in bechive oven, even after washing. | 
Washing test: A charge which contained 12.63 per cent ash and 3.19 per cent sulphur before wash- 
ing contained 7.93 and 2.28 per cent, respectively, after washing. In all the Iowa coals tested dur- 
ing 1904 the sulphur occurred largely in the form of gypsum, making its removal by washing 

extremely difficult. 


KANSAS. 


Total production in 1905, 6,423,979 short tons; spot value, $9,350,542. 

The coal production of Kansas, like that of lowa, has increased regularly since 
1896, in which year the production was not quite 45 per cent of what it amounted to 
in 1905. The increase last year over 1904 was only 90,672 short tons, or 1.4 per cent, 
and this was accompanied by a decline in prices, which resulted in a decrease of 
$290,229 in value. The average price for the State declined from $1.52 in 1904 to 
$1.46 in 1905. Asin Iowa, however, the decrease in value was in part compensated 
for by a decrease in the number of men employed, for while it required 12,198 men 
for an average of 213 days in 1904 to produce 6,333,307 short tons, there were 11,926 
men employed for an average of 212 days in the production of 6,423,979 tons in 1905. 
From this it is found that the average production per man increased from 519.2 tons 
in 1904 to 538.7 tons in 1905, while the average daily production per man increased 
from 2.44 tons to 2.54 tons. In 1903 the average daily production per man was 2.49 
tons and the average per man for the year 534.6 tons. The use of mining machines 
in this State does not affect the other results. In 1905 there were three mines which 
reported operating a total of 10 undercutting machines. The machine-mined prod- 
uct amounted to 19,101 tons. In the preceding year 5 machines produced 10,600 
tons. 

Labor troubles among the miners in Kansas were negligible in both 1904 and 1905 
and had no influence on the production. Strikes in 1905 were reported at nine mines. 
They varied in duration from 2 to 30 days. The most serious suspension was at the 
mines of the Home-Riverside Coal Company, at Leavenworth, where 616 men were 
on strike for 11 days. In all, 1,482 men were idle at various times for an average of 
10 days, the total time lost amounting to 14,686 working days, or only a little more 
than 0.5 per cent of the total time worked. 

Coal mining in Kansas, as in other States where the industry has been carried on 
under agreements with the United Mine Workers of America, is conducted on a 
basis of 8 hours per day, although a few mines report 9 and 10 hours to the working 
day. 
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In 1905 out of a total of 155 mines, employing 11,926 men, 121, employing a total 
of 11,004 men, worked 8 hours; 6 mines, employing 129 men, worked 9 hours, and 
5 mines, having 54 men, worked 10 hours. Five properties, employing 460 men, 
reported less than 8 hours, and 18 mines, employing 279 men, did not reply to this 
inquiry 

The statistics of production in 1904 and 1905, by counties, with the distribution of 
the product for consumption, are shown in the following tables: 


Coal production of Kansas in 1904, by counties. 


Sold to |Used & Aver Aver- 
Loaded | local | mines Made age | Average 
County at mines | trade for into Total Total ce| Dum- number 
y. for ship- land used, steam coke quantity value. |P berof | of em- 
ment. | byem- | and Ext [ days |ployeec. 
ployees.| heat. | active 
DORE eee sepe pee 
Short Short | Short | Short Short l 
_ tons. tons. | tons. | tons. tons. | 
Cherokee.......... 2,292,419 | 48,387 | 42,944 474 | 2,878,624 |$3,573, 432 |$1. 50 209 4, 058 
Crawford.......... 8, 228, 978 | 107,962 | 62,444 |........ 3, 399, 334 | 4,830, 340 | 1. 42 20 | 5, 912 
Leavenworth...... 201,873 | 118,961 | 12,595 |........ 333, 419 711,097 | 2.18 235 | 1,179 
Linn REA 25, 246 8, 891 620 |........ 29, 657 52,209 | 1.76 170 111 
Osage.............. 152,576 | 18,338 540 |........ 171, 454 422, 922 | 2.47 179 892 
Other counties a... 2, 000 7, 900 540 |........ 10, 440 28,500 | 2.73 156 51 
Small mines................... 10,879 |........]........ 10, 879 TL a D Y AA A AAA 
Total ........ 5, 908, 042 | 310,808 |118, 983 474 | 6,888,907 | 9,640,771 | 1.52 218 12, 198 


a Bourbon, Cloud, Franklin, and Jewell. 


Coal production of Kansas in 1905, by counties. 


Aver. | AVer- 
Loaded | to local Used e age | Average 
Count at mines trade | at mines Total Total cm num- | number 
y. for ship- jand used |forsteam| quantity. value. p E ber of | of em- 
ment. by em- land heat. ton ys | ployees 
ployees. * | active 
Short Short Short Short 
tons. tons. tons. tons. 
Cherokee ........... 2, 058, 254 $2, 791 41,544 | 2,132,589 | $3,043,795 | $1. 43 215 3, 618 
Crawford ........... 3, 611, 016 57,306 61,631 | 3,729,953 | 5,101,268 | 1.37 212 6, 190 
Leavenworth ....... 265, 106 71,084 12, 132. 348, 322 723,946 | 2.08 229 1,178 
Düfte n 27,548 2, 613 512 80, 673 52,047 | 1.70 155 105 
Osage ............... 188, 708 28, 876 243 157,827 867,023 | 2.33 174 761 
Other countiesa .... 1,775 12, 770 525 15, 070 39,830 | 2.64 195 H 
Small mines ........!............ 10,045 |.......... 10, 045 22,683 | 2.25 E eds 
Total.......... 6,097,407 | 209,985 | 116,587 | 6,423,979 | 9,850,542 | 1.46 212 11, 926 


a Bourbon, Cloud, Franklin, Jewell, and Labette. 
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The production by counties during the last five years, with the increases and 
decreases in 1905 as compared with 1904, is shown in the following table: 


Coal production of Kansas, 1901-1905. 


[Short tons. ] 
Increase or 
County. 1902. 1903. 1904. 1905. decrease, 
1905. 

PU gor ...<.0essbsxweeseeces 8, 000 (C D Tonic apc nae. eel eum dh A 
Cherokee .................... 1,550,198 | 1,849,896 | 2,062,897 | 2,878,624 ! 2,132,589 | — 246,035 
ClOUG S cecus eni clinc tence ate trends 7,624 2, 400 3, 000 3,000 A 
Crawford ooo 2,708,701 | 2,881,274 | 8, om 3,399,334 | 3,729,953 | + 330,619 
Franklin..................... | — 11,460 4,999 4, 900 4,740 1,950} — 2,790 
Leavenworth ................ | 248,476 291,681 382, 828 333, 419 348,322 | + 14,908 
LOM c, cedet ead ca etes 26, 380 29, 780 47,617 29,657; . 30,678 + 1,016 
Osage HMM 222, 293 192, 781 194, 727 171, 454 157,327 | — 14,127 

Other counties and small l 
E 130, 020 8, 130 12, 012 13,079 | — 20,160 | + 7,096 
TOt A 4,900,528 | 5,206,065 | 5,839,976 ' 6,333,307 | 6,423,979 | -- 90,672 
Total value ............ $5,991,599 | $6,862,787 | $8,871,953 | 89,640, 771 | $9,350,542 | —$290, 229 


a Included in other counties. 


The Coal Measures of Kansas occupy the eastern portion of that State and underlie 
approximately 20,000 square miles, of which 15,000 have been estimated as probablv 
more or less productive. The Coal Measures belong to the Pennsylvania series of 
the Carboniferous, and include the southwestern extension of the Iowa-Missouri 
field. The formation differs somewhat from that of the adjacent States in that the 
division between the upper and lower portion is not so well marked. The limestones, 
which in Iowa and Missouri characterize especially the upper portion of the Coal 
Measures, are more prominent in Kansas, and coal is also found to a considerable 
extent in the upper beds as well as in the lower. The total thickness of the Coal 
Measures has been estimated at 3,000 feet. The dip is to the north and west, and the 
beds increase in thickness in that direction. The most important coal field in the 
State is that of Cherokee and Crawford counties, in the southeastern corner. In this 
field the Cherokee bed, which varies in thickness from 3 to 10 feet, and has a general 
average of 40 to 42 inches, is largely mined. The coal is of better grade than that 
found in the adjacent States, and the mining conditions as regards roof and floor are 
excellent. Approximately 91 per cent of the output of the State comes from these 
counties, Some of the coal mined in this district possesses coking qualities, and a 
small amount of coke is made from slack coal produced at the mines in the vicinity 
of Pittsburg. About half of the coal used in coke making is washed before being 
charged into the ovens. The coke is used by the zinc smelters in and about Pittsburg. 

The second district of importance is that adjacent to Leavenworth and Atchison, 
in the northeastean portion of the State, where, at a depth of 700 to 1,150 feet and 
at horizons equivalent to those mined in eastern Missouri, a thin bed of coal is 
found. This field yields a trifle less than 6 per cent of the total output of the State, 
and is notable as being the only point at which deep mining is carried on in the 
western interior coal field. The third important distriet in Kansas is that of Osage 
and adjacent counties, in which a coal bed 20 to 22 inches thick is mined and yields 
approximately 3 per cent of the State’s output. This bed is notable as being well 
üp in the upper Coal Measures and stratigraphically 2,000 feet above the Cherokee 
coal, It occupies approximately the horizon of the seam locally mined in south- 
western lowa. 
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The earliest record of coal production in Kansas shows that that State produced in 
1869 a total of 36,891 tons. From 1870 to 1880 the production has been estimated 
from the best information obtainable, and since 1882 it has been collected by the 
statistical division of the United States Geological Survey. The record is shown in 
the following table: 


Coal production of Kansas, 1869-1905. 


[Short tons.] 


Year. Quantity. | Year. Quantity. | Year. Quantity. 
v —|PÁ—— O | opc TERM rece — PC — á——RÀ 
1869............. esse 36, 891 | iB Lc AIL 760,000 || 1895................. 2, 926, 870 
1870a cocos 32,998 | 1883................. 900,000 || 1896................. 2, 884, 801 
A 41,000 | 1884................- 1, 100,000 || 1897................. ‘8, O54, 012 
1872 2.55 esce pu * — 44,800 || 1885................. 1,212,067 || 1898................. ! 8,406,555 
rr AR ANA NONE " — 86,000 | 1886.............-..- ' 1,400,000 || 1899....... ......... | 8, 852, 267 
1874........ cesses. ! — 85,000 || 1887......... e | 1,596,879 || 1900................. 4, 467, 870 
E 150,000 a SOME | 1,850,000 | 1901................. | 4,900,528 
oa 225,000 | 1889........... MM 2,221,043 || 1902................. | 5,266,065 
AA $00,000 , 1890................. 2,259,922 || 1908................- | 6, 839, 976 
1B ee 375, 000 i T.e ROETE 2,716,705 || 1904................. 6, 833, 307 
E cc cesseeereb ous 460,000 — 1892................. 3,007,276 | 1905........... 6, 423, 979 
1880a ................ 71,442 | 1893.......... 08. 2,652, 546 ' 
AN 840, 000 | T esses 3, 388, 251 | 


a United States Census, fiscal year. 
RESULTS OF TESTS OF KANSAS COALS. 


The more important features of the results of tests made on Kansas coals at the 
Geological Survey coal-testing plant 4 at St. Louis, Mo., are briefly summarized below. 

For more detailed reports see Professional Paper No. 48 and Bulletin No. 290 of the 
United States Geological Survey. 


Kansas, No. 1.—Operator, Western Coal and Mining Company. Mine, No. 10, at Fleming, Crawford 
County. Seam, Weir-Pittsburg. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


| Mine samples. | SEDI : 
E i 

g | fori CEPR PA kes | 2.91 3.50 | 4. 99 
B Volatile TiBtteF. s oc A ia | 35.81 35. 75 32. 68 
M IFixed qnc ye ors A a dl 51. 73 52. 88 49. 36 
A E EE 9. 55 7.92 12.97 
: bonos AAA A AAA A dede e que ERO E 3. 79 8. 28 4.28 
S Hydrogen liu doidie rep Rabe codons PERS etl tee e a RENE TQUE a a a E Ea EES 4. 98 
O E EEE E E T, 67. 34 
SVN a E E E E TE T E E E E cnt 1.08 
OZ VON oe oie steed O (onda duke ade Cox Me e us a culs Geet Giese adi 9.35 

Calorific value determined: E 
CAOS wa e sua EA M LE La 7,198 |. lessen 6,801 
British thermal units................... ce ce c eee esee se rr 12:947 is 12, 242 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 8.63 
pounds; dry coal consumed per electrical horsepower per hour, 4.05 pounds. 
Coking test: Unwashed coal will not coke in & beehive oven. 


a For brief description of the equipment used in these tests see page 6. 
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Kansas, No. 2.—Operator, Western Coal and Mining Company. Mine, No. 11, at Yale, Crawford 
County. Seam, Weir-Pittsburg. Kind of coal, bituminous, lump and nut. 


Chemical analyses. 


Mine samples. | E 

$ MOIBUITO. enner e NUExe TS NPEel Sete dk cdd eni prt dd 2. 44 2.36 4.18 
B SO UM ber tira a ls 35.16 34. 62 31. 23 
wIFIXed Carbon si coor ees ceed ete M eee eae eee is 51. 80 51. 23 46. 68 
E b QNID A REO Ener eer Ee | 10.60) 1.79 17.91 
A E E 5.63 | — 5.88 6.27 
3 Hydrogen iii EUR. PEN 4. 69 
[et mM -——————— — 9 sind 61. 88 
= o cce oel E a A ecu late OPEN 0. 92 
ÜDEXVEOD. qe oa dA pede ehe ex qx eR aa wwe pur d aedi deste aod adque e. : eee 8.33 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 2129 F., 8.17 
pounds; dry coal consumed per electrical horsepower per hour, 4.28 pounds. 

Coking test: Showed no tendency to coke, though burned 159 hours. 

Briquetting test: Can be readily made into commercial briquets by using about 7 per cent of suit- 
able soft pitch. 


Kansas, No. 3.—Operator, Southern Coal and Mercantile Company. Mine, No. 9, at Scammon, 
Cherokee County. Seam, Weir-Pittsburg. Kind of coal, bituminous, run of mine. 


Chemical analysea. 


Mine samples. 2 i 
y Mori A 2.01 2.54 3.50 
E Volatile- matter. odas 35. 99 85. 31 33. 80 
w Fixed carbon cesa E EE cS 46. 85 52. 28 51. 25 
CAU Mc HI 15. 15 9.87 12.45 
ndis A E E E E m 5. 27 4.47 5. 68 
E Hydrogen aoi br Dono ad aite oen Sod pr Abad etr op teal cu nS LP M NE EE 4.91 
E CATDON: Dro Ns Soe eee eee ed ipe en ai i 69. 07 
= Ni Grr tines ss ee EDI veis ew ca ea Sa oka NS mpi ra E 1.20 
OX) CON D Une 6. 69 
Calorifie value determined: | 
CANOE A IA aa EENE TAAS | 7,411 7, 166 
British thermal units......... A see EiQx RE E ewes A eves e ees 13, 340 12, 900 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 7.69 
pounds; dry coal consumed per electrical horsepower per hour, 4.55 pounds. 
Coking test: Unwashed coal coked at top of charge; remainder charred coal and ash. 
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Kansas, No. 4.—Operator, Atchison Coal Mining Company. Mine, Atchison, 1} miles below Atchison, 
Atchison County. Kind of coal, bituminous, lump. 


Chemical analysis. 
Car 
sample 

"poteri, MT —————————H" 6. 95 
E VOLAR A AE IAS 35.70 
e] abii. o P 45. 16 
£ e ecd od P MIU A LT DM e EL EC E CE 12.19 
Bul psec cae erc e ee A LEA ee E QI 8. 04 
2 Hydrogen a ek e ead Ed a aL ee aa de QE o eens 5.25 
E DATO E VELA E ee UM augu e Duae 62.74 
= IN TUDOR OT) ai he hein ee eo ws Eee aeo UR DRE rada Ca Es Se ee ee wee ee EIL. 1.04 
OXV RON A A RA A A A — | 10. 74 

Calorific value determined: 
CRO eS his Gaia els case eer bic pL editas Eum dunes bec Meade bai l 6,614 
British thermal UDS a RO | 11,905 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 7.75 
pounds; dry coal consumed per electrical horsepower per hour, 4.51 pounds. 

Coking test: Showed more tendency to coke than any other coal tested from Kansas. Coke hard, 
brittle, and high in sulphur, but can be used in zinc and lead smelters. 


Kansas, No. 5.—Operator, Southwestern Development Company. Mine, No. 11, at West Mineral, 
Cherokee County. Kind of coal, bituminous, over $-inch perforated screen (engine coal). 


Chemical analyses. 


Mine samples. Sei és 

d [Moisture ts A D owt ce 5.11 5.79 4.10 
A Volatilema A branes Site etu edet sequ ee 32. 60 32. 34 31. 65 
E [Fixed CAIDO ri E RO 53.39 , — 49.32 53. 71 
£ En A E 8. 90 12.55 10.54 

pnis ted ag A bee PPS 4. 34 3. 84 3.77 
3 HS OFORGD A bn vrbe paa und eve va tees E A perdas nbs E ded 5.10 
g CO TOON O EA A E SE ER A E E Oa ees Ba A S Se E EE A EEE 70.25 
x NOCEORGIL A opua utis LN eats erbe idee Seo acie e Ga aia aote Ra dE a ea arc 1. 06 
B OXVEDD oda AS AAA v aac wont hoe El tse ew ra coc ad [eae ae 9.23 
Calorific value determined: 

CRIOPIOR <A eer eee to EE uan eue a eR cates DATE 7,181 veis cuis 7,164 

British thermal II. ewEXANEERC A oda e Rene 12,926 so e vesess 12, 895 


Boiler test: Water evaporated by 1 pound of dry coal, at and from & temperature of 212° F., 8.88 
pounds; dry coal consumed per electrical horsepower per hour, 3.33 pounds. 
Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.50 pounds. 
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Total production in 1905, 8,432,523 short tons; spot value, $8,385,232. 

Fach year since 1896 the coal production of Kentucky has shown an uninterrupted 
increase, until in 1905 the output was two and a half times that of 1896. Compared 
with 1904, when the production amounted to 7,576,482 short tons, the output in 
1905 shows an increase of 856,041 tons, or 11.3 per cent, while the value increased in 
somewhat less proportion from $7,868,192 to $8,385,232, a gain of $517,040, or 6.6 per 
cent. In Kentucky, as in most of the more important coal-producing States, par- 
ticularly in those east of the Mississippi River, the increase in production was 
accom panied by a decline in price, that for Kentucky falling from $1.04 in 1904 to 
99 cents in 1905. 

The decline in price in 1905, as in 1904, was partly compensated for in the larger 
number of tons mined for each employee and in a decided increase in the use of and 
production by machines. In 1905 a total of 14,685 men were employed in the coal 
mines of Kentucky, working an average of 200 days and producing an average of 
2.87 tons per day and 574 tons for the year, as against 14,235 men, who worked an 
average of 197 days in 1904, and who produced 2.70 tons each per day and 532.2 
tong each during the year. In 1903 the average production per man was 525.2 tons 
for the year and.2.54 tons for each day, while in 1902 the corresponding figures 
were respectively 491.5 and 2.35. These figures indicate a steady improvement in 
productive capacity per employee, and that this was due, in part at least, to the 
installation of undercutting machinery is shown by the fact that in 1903 there were 
308 mining machines employed in the production of 2,843,805 short tons of coal; in 
1904 the number of machines was increased to 453 and the machine-mined produc- 
tion to 3,595,513 tons, and in 1905 the number of machines in use was 527, a gain of 
74, and the machine-mined coal amounted to 4,409,054 tons, a gain of 813,541 tons. 
In 1904 the percentage of machine-mined coal to the total product was 47.5, while in 
1905 the percentage was 51.4. 

A plurality, but not a majority, of the mines of Kentucky report the length of the 
day worked at 10 hours. Out of a total of 231 mines reporting production in 1905, 
and which employed an aggregate of 14,685 men, 94 mines, employing 5,995 men, 
reported 10 hours per day; 52 mines, employing 4,050 men, reported 9 hours; and 50 
mines, employing 3,445 men, worked 8 hours. Thirty-five mines, employing 1,195 
men, did not report the number of hours per day. 

The coal-mining industry of Kentucky was not materially affected by labor troubles 
during 1905. There were 13 mines in which strikes occurred, and at one of these 
while 50 men were on strike for 300 days the mine was idle but 1 day. This was 
at the mine of the Meek Coal Company, in Johnson County. At collieries B and 
C, of the West Kentucky Coal Company, in Union County, 300 men were idle for 
95 daya, and at the Strait Creek mine, of the Strait Creek Coal Company, in Carter 
County, 90 men were idle 93 days. These were responsible for 83 per cent of the 
total time lost by strikes. Altogether 923 men were idle for an average of 68 days, 
and the total time lost was a little more than 2 per cent of the time worked. In 
1904 strikes occurred at 37 mines, involving 3,781 men who were idle during an 
average of 39 days. 

Mr. C. J. Norwood, chief inspector of mines, reports that there were 36 fatal acci- 
dents in the coal mines of Kentucky in 1905. Of these 32 were inside and 4 outside. 
The majority of fatalities (20 in all) inside the mines were due to falls of roof. 
There were 14 wives made widows and 22 children left fatherless. 
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The statistics of production in 1904 and 1905, by counties, with the distribution o! 
the product for consumption, are shown in the following tables: 


Coal production of Kentucky in 1904, by counties. 


Sold to | Used at axel Aver- | 
Loaded | local | mines Made age |Average 
County. poiar ug i for into Total Total Ip num- — 
p- [an steam quantity. value. ber of | of em 
ment. | byem- | and | “oke- days ployees 
ployees.| heat, | | ton. | active. 
Short | Short | Short | Short | Short 
tona. tons. tons. tons. tons. | 

AAA 494,164 | 13,091 | 7,640 | 6,767 | 521,662 | $559,859 $1.07 | 1%] 1L% 
o A GON lecita - y E 69,095 | 58, 304 | 4) 12 x 
CUE stare 241.066) 2892 O eske 245,030 | 259,384 | 1.006 | 167 > 
A IIA E IAS IP 44,125 | 45,741 | 1.08! Hl S 
Hénoodk ss: cocos: 46,829 | 3,025 |......... EC 49,864! 56,521 1.13!) 12 m 
Henderson .......... 91,600 | 54,205 | 5,298 ........ 151,103 | 169,010 1.12 | |o y 

Hopkins and Chris- | | | 
AI 1,605,812 | 45,755 | 52,991 | 79,060 |1,783,618 1,575,592 | .88 212 2% 
SOM re | 36,870 | 2,150 | 2,100 | Eidos 41,120 | 36,080 | .88. 18, 15 
A 564,019 | 6,663 | 7,096 ........ 577,778 | 609,820 | 1.06, 25, % 
— AA 369,981 | 4,750 | 5,936 | eee 380, 667 | 388, 758 | 10, 1% w 
Dcos aedi 67, 298 400 Sociis 67,948 | 86,848 128, XX) 1 
MODO: credos | 105,231 | 11,098 | 1,287 |........ 117, 616 | 107,863 .91! 1% IK 
Muhlenberg.......... 899,381 | 19,257 | 15,410 |........ |! 984,048 | 839,765; .90| 177; 1% 
DM E TETA adf | 477,486 | 22,166 | 14,584 |........ ' 514,126 | 480,157 | .989 | 185 1% 
Pulaski.. A 188,822 | 6,154 | 7,820 |........ | 197,796 | 248,278 | 1.26 | 216 ils 
Rockcastle .......... 133,000 | 5,840 Hinc. | 139,940 | 254,744 | 188 | 24 5 
DUE AA 309,642 | 31,717 | 19,557 | 7,275 | 368,194 | 368,685 | 1.00; 17 bi 
Webster ............ 229,132 | 46,900 | 22,683 |........ | 298,715 | 295,199 | .99 | 12 — * 
Whitley ............. 738,421 | 40,062 | 10,858 |........ | 788,896 [1,064,733 | L.35 | IM, 1% 
Other counties«..... 216,454 | 22,2278 | 6,877 |........ | 245,109 | 316,82|1.29| 25 — 
Small mines.........|.......... Lo RERO I | 40,702 | 4689 |... esee 
Otel cess sein 6,879,247 | 423,160 | 180, 970 | 93, 105 7, 576, 482 P 868, 192 | L. | 19, 42 


a Breathitt, Butler, Caldwell, Clay, Grayson, Greenup, Knott, Lawrence, Letcher, Magofin, Menifee, 
Morgan, Owsley, and Pike. 


Henderson 


Whitley 
Other countiesa .... 
Small mines 


e... . ..... . reer oe 


"ooa: 


.o. ....0.b .. ... “o. 


.....o. .... >. 


"il 


....<.aeo.o..... ...oo 


"ccc". 


"2292-2292 


oe. on...r ej econo. 


COAL. 


Sold to | Used at 


local 


2,» 
e 
má 
© 


84, 893 | 


=> ESA 
7,617,366 | 476,174 | 195, 140 | 143,843 8,432,523 (8, 385, 232 | .99 


Owsley, Rockcastle, and Wayne. 


for Total 
steam ind quantity. 
heat. 


14,315 | 35,743 | 757, 418 
PA A 48, 304 
1,270 icon 145, 169 
597 A 61, 780 

60 PA 47,817 
6,372 AA 175, 226 
63,622 | 101, 441 |2, 103, 481 
1,000 |......... 57,810 
9,308 l......... 579, 386 
5,280 Ls ess 445, 968 
450 |... 94, 597 

L 512 usas 109, 429 
996 |... ees 85, 054 
15,900 |......... 1, 050, 501 
17,760 |... 542, 327 
224 A 108, 445 
9,062 |......... 184,319 
16,672 6,659 | 382,956 
12,262 |......... 847,817 
13, 647 |......... 793, 902 
8,631 A 226, 439 


A es ine 84, 893 


Coal production of Kentucky in 1905, by counties. 


Total 
value. 


$829, 496 181.10 


37, 260 
144, 448 
66, 936 
52, 544 
192, 159 


1, 737, 964 
69, 192 
586, 469 
411, 948 
116, 966 
96, 533 
194, 858 
915, 655 
483, 801 
92, 669 
234, 196 
386, 635 
316, 790 
1,018, 757 
299, 867 
100, 089 


71 
1.00 
1. 08 
1.10 


607 


age Aver- 

num- |  *80 

ber of number 

day of em- 

active, | Ployees. 
214 1, 458 
178 74 
201 307 
222 115 
224 85 
172 405 
222 2, 386 
194 193 
219 952 
214 860 
203 167 
168 190 
266 285 
175 1, 887 
179 928 
236 157 
193 434 
165 748 
181 595 
200 1, 953 
205 556 
200 14, 685 


a Breathitt, Butler, Caldwell, Clay, Elliott, Greenup, Harlan, Knott, Lawrence, Magoffin, Menifee, 
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In the following table is presented a statement of the production of coal in Ken- 
tucky during the last 5 years, with the increases and decreases in 1905 as compared 


with the preceding year: 


Coal production of Kentucky, 1901-1905, by counties. 


County. 
Hell 16 vue ENERO i 
Boyd id i 
Breathitt and Lee............ 
Butler.......... A O 
A A elei n ERAS 


Christian, Daviess, and Han- 
cock 


ean e... 2<..<.-...«.. eo. .e.nco eo... 


0 AAA acl 


Henderson ................... 
a AA 
Johnson ...................... 
¡Po AA uw i ss 
Lawrence 


+6asno. ...ooc...... .os 
" 


**0»"»"^9c2:2229.2292999* 


6.5654... ....oe..<.e.oos. 
e. 20.00... 60085000090%<00. 


Whitley P 


Other counties and small 
WI A ess VER a dx Ed. 


[Short tons.] 


1901. 1902. 1908. 
333, 285 461, 768 392, 016 
173, 930 242,021 245, 491 
37,326 60, 524 80, 301 
18, 802 12, 868 8,600 
245, 526 281, 401 265, 226 
97, 645 125, 708 180, 544 
PETER: PR 3, 167 
169, 365 158, 471 178, 871 
1, 362,299 | 1,555,084 | 1,743,721 
a37, 692 126, 473 77, 100 
285, 706 481,819 543, 557 
315, 698 402, 997 392, 288 
46, 924 57, 387 66, 826 
17,716 54, 568 127, 869 
532, 840 700, 700 798, 892 
502,974 , — 541,226 586, 072 
138, 787 159, 497 196, 287 
15, 000 3, 660 56, 901 
277, 337 315,786 349, 625 
122, 116 778, 042 371, 560 
591, 068 687, 831 710, 747 
150, 000 59, 153 167, 371 
5,469,986 | 6,766,984 | 7,538,032 


521,662 
69, 095 
110, 303 
1,647 

245.030 | 


185, 922 | 
2, 742 
151, 103 
1,691,675 
41,120 
577, 778 
380, 667 
69, 036 
117, 616 
934, 048 
514, 126 
197, 796 
139, 340 
368, 194 
298, 715 
788, 836 


170, 031 


7,576, 482 
$5,213,076 | $6,666,967 | $7,979,342 | $7, 868, 192 | $8, 385, 232 


767, 413 ` 


48, 304 
126, 937 
18, 199 
145, 169 


199, 363 

1, 543 
175, 226 
2,013,715 
57, 310 
579, 386 
445, 958 
37, 481 
109, 429 

1, 050, 501 
542, 327 
184,319 
114, 356 
382, 956 
347, 817 
793, 902 


E 
fa 
E 


posee l 


a Includes Morgan County. 


As Kentucky's coal product is drawn from two of the great coal fields, a compari- 


son of the two sections is of some interest. 


The following tables show the produc- 


tion in the eastern and western districts, by counties, during the last 5 years, with 


the increases and decreases in 1905. 


It will be noted that nearly two-thirds of the 


increased production in 1905 was in the western district, which shows a gain of 
560,862 short tons, compared with an increase of 295,179 short tons in the eastern 


district. 
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Coal production of the eastern district of Kentucky, 1901—1906. 


[Short tons.] 
Increase 
County. 1901. 1902. 1903. 1904. 1905. or decrease 
. in 1906. 
O ism idus 333, 235 461, 768 392, 016 521,662 757,413 | +285, 751 
Boyd....... dod. m E Ud: 173, 980 242, 021 245, 491 69, 095 48,304 | — 20,791 
Breathitt...........o......... 18, 540 23,873 32, 730 42, 355 32,340 | — 10,015 
Carter ...........00cceceeeeee | 945,626 | — 281,401 | 265,226; 245,030 | — 145,169 | — 99,861 
Greenup ...........2-2.0c0008 O CONDE 3, 167 2,742 1,518 | — 1,199 
Johnson ....................- | 37,692 126, 473 77,100 41,120 57,310 | + 16,190 
KHüo£ eoe sane Re ceci | 283, 706 481, 819 543,557! 577,778 679,386 | + 1,608 
Laurel ..................-.... 315, 698 402, 997 392, 288 380, 667 445,958 | + 65,291 
Lewrence............-eeeeee 46, 924 57,387 66, 826 69, 036 87,481 | -- 31,555 
P A MR ONE | 18, 786 36, 651 47,571 67, 948 94,597 | + 26,649 
Pulaski .....................- 138, 787 159, 497 196, 287 197, 796 184,919 |  — 18,477 
Rockcastle .................-. 15, 000 3,660 56, 901 139, 340 114,356 | — 24,984 
Whitley.......... esee esee ees 591, 068 637,831 710, 747 788,836 | ` 799,902 ' + 5,066 
Other counties and small | 
mines............-......... 90, 000 40, 000 129, 065 68,013 214,519 | +146, 506 
Tolar ud 2, 308, 8% 3,005,378 | 3,158,972 | 3,211,418 | 3,506,597 |  +296,179 
a Includes Morgan County. 
Coal production of the western district of Kentucky, 1901-1905. 
(Short tons.] 
| Increase 
County. 1901. 1902. 1903. 1904. 1905. Or decrease 
In 1905. 
' -e 
Butler ................ eese. 18, 802 12, 868 3,600 | 1, 647 18,199 | +4 16,552 
Christian ........... esses ^ $8,920 87, 353 99, 226 91,943 89,766 | — 2,177 
E NUMERI 16, 205 20,518 44,286 ` 44,125 61,780 | + 17,655 
Hancock .................e-. | 8, 220 17,837 37,032: 49, 854 47,817 | — 2,037 
Henderson..................- ^ — 169,865 155, 471 178,871 | 151,108 175,226 | 4- 24,123 
Hopkins ....................- | 1,862,299 | 1,555,094 | 1,743,721 | 1,691,675 | 2,018,716 | +322, 040 
McLean...........-. seen | 17,716 54, 568 | 125,869 | 117,616 109,429 | — 8,187 
Muhlenberg ....... ......... | 532, 840 700, 700 | 798, 892 934,048 | 1,050,501 +116, 453 
OHIO cocer o ls 502, 974 541,226 686,072 514,126 542,327 | + 28,201 
Union..........0..c0cceeceee 277,337 | — 315,786 | 349,625 | 368,194 | 382,956 | + 14,762 
Webster.............eeseesee- 122,116 ' 278,042 371,560 298, 715 347,817 ! + 49,102 
Other counties and small | 
mines...................... 60, 000 19, 153 38, 806 102,018 86,393 | — 15,625 


Totale iiec vor rESEpew ze 8,161,094 | 8,761,606 | 4,379,060 | 4,365,064 ¡ 4,925,926 +560, 862 


Kentucky is the only one of the coal-producing States which has within its bor- 
ders areas belonging to any two of the great coal fields. The eastern counties of the 
State are underlain by the coal beds of the great Appalachian system, extending 
entirely across the State in a northeast-south west direction, while the southern limits 
of the central or eastern interior field are found in the more northern counties of the 
western part of the State. The total area underlain by coal in the eastern counties 
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of the State is estimated at 11,180 square miles. The coal-bearing areas in the west- 
ern part of the State are estimated to contain 5,800 square miles, or somewhat more 
than one-half of that of the eastern part of the State. Up to the close of 1905 the 
western district, however, produced considerably more than half the total output of 
the State, but the recent developments in Pike, Johnson, and other counties of the 
eastern portion of Kentucky lead to the impression that the production in the east- 
ern district will soon exceed that of the western. 

From the practical standpoint the eastern Kentucky coal field is a unit, unless the 
Middlesboro-Harlan field, cut off by the Pine Mountain fault, be excepted. The 
field has an area of 11,180 square miles. The great bulk of this area has at present 
no transportation facilities, and development has been confined to the close prox- 
imity of the few lines of railroad that cross or enter the field. Thus at the north 
there are about a dozen commercial mines on the Chesapeake and Ohio Railroad 
where it crosses Carter and Boyd counties. Lawrence, Johnson, Lee, and Breathitt 
counties each support a few small mines. The Chesapeake and Ohio has completed 
a line into the Elkhorn field, which promises to become one of the most important 
in the State. The larger mines are mostly in the southern portion of the field. 
Along the Cincinnati Southern are a group of mines in Pulaski County and western 
Whitley County. Alongthe Louisville and Nashville are a detached group of mines 
in Laurel County and scattered mines in Knox, Bell, and Whitley counties. 

The coals of this field belong to the Lower Productive Coal Measures and Potts- 
ville formation of Pennsylvania. The latter formation, which at the Ohio River has 
a thickness of only a few hundred feet and carries five coals, in the southeastern 
corner of the State is about 5,000 feet thick and carries nearly fifty coals, of which 
a dozen or more are locally of workable thickness and quality. The eastern Ken- 
tucky coals are mostly high-grade ''gas" or ‘‘coking’’ coals, with some cannel coal. 
In the Jellico field the Jellico and Blue Gem seams are both thin, the latter being 
successfully mined where averaging only 22 inches. On the other hand, some of 
the seams show 8 and 9 feet or more of workable coal. | 

The workable coal of the western district of Kentucky is confined almost entirely 

“to two beds, designated as Nos. 9 and 11 by the Kentucky geological survey. Of 
these, No. 9 is the more persistent and furnishes probably 75 per cent or more of the 
total production of the western counties of the State. It underlies the whole or 
portions of eight counties, including all of the field except its eastern portion and 
the southern or south western edge, and in a few other cases, where it has been cut 
out by irregularities in the structure. The bed has an average thickness of about 5 
feet, and only rarely thickens out to more than 5 feet 6 inches, or thins down to less 
than 4 feet 6 inches. It lies, as a rule, about 200 feet below the surface, the mining 
being done by shaft. Seam No. 11 lies from 40 to 100 feet above No. 9, and is the 
next important bed in western Kentucky. It is much more irregular than No. 9, 
but usually where worked has a thickness of 6 feet or over. Another seam lying 
about 25 feet above No. 11 is known as No. 12. It is in Webster, Hopkins, McLean, 
and Muhlenberg counties. In the central portion of this field this bed attains a 
thickness of from 3 to 6 feet. Other seams besides these three are mined in the dis- 
trict, notably what is supposed to be No. 6 and also No. 5, near Dekoven, in Union 
County. 

So far as the records of early coal production in the United States are to be accepted, 
Kentucky was the third State to enter the list of coal producers. According to one 
of the early reports of the Kentucky geological survey (published in 1838), the first 
coal produced in the State was mined in 1827 on ''the right side of the (Cumberland) 
river below the mouth of Laurel." This was evidently from either Laurel or Pulaski 
County, but the exact location is not definitely stated. The same report says that in 
1828 5 boat loads of coal from these mines arrived in Nashville, and that from 1829 to 
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1834 probably irom 25 to 35 boat loads were sent out each year. The boat loads 
averaged about 1,750 bushels, or 66 tons each. From 1834 to 1837 the shipments 
were from 75 to 100 boat loads, or about 3,500 bushels a year. The coal was for the 
most part consumed in the salt works and iron furnaces convenient to the rivers, the 
only means of transportation. 

From the best information obtainable it seems that the production of the State 
from 1829 to 1835 ranged from 2,000 to 6,000 tons per year. The United States Cen- 
sus for 1840 gives the total production for the State at 23,527 short tons. By 1860, 
according to the census for that year, the production amounted to 285,760 short tons. 
Operations were necessarily somewhat interrupted during the civil war, but since 
1870, after the State had begun to recover from the effects of the war, the production 
increased rapidly, as shown in the following table: 


Annual coal production of Kentucky, 1829-1905. 


[Short tons. ]} 


l 

Year. Quantity. |; Year. | Quantity. Quantity. 
To e eU dps 2,000 || 1855..........-.---- | . 200,000 1, 292, 000 
S NEUEM, 2,000 || 1856................. 215, 000 1, 300, 000 
A beue te 2,100 || 1857................. 240, 000 1, 650, 000 
Lor A A COPIE 2,500 || 1858................. 250, 000 1,550, 000 
E E 2,750 || 1859................. 275, 000 1, 600, 000 
AGA FRONS EE RR 5,000 | 18604 ............... 285, 760 1, 550, 000 
A A 6,000 || 1861................. , 280,000 1, 933, 185 
I. NR NO M 8,000 || 1862................. 275, 000 2,570, 000 
7 A A 10,000 || 1863................. 250, 000 2,399, 755 
OO AR 11,500 || 1884...........L..... 250, 000 2, 701, 496 
Dag O 16,000 || 1865................. 200, 000 2, 916, 069 
AAA 23,527 || 1866........... sess. 1*0, 000 3,025, 313 
AN 35,000 || 1867............ suse 175, 000 3,007, 179 
1 S oe oR nr 50,000 | 1868................. 160, 000 3,111,192 
E NON MOON: 60,000 |! 1869................. ^ 160,000 3,357, 770 
T MS 75,000 | 1870a ............... 150, 582 3,333, 478 
ON 100, 000 | oo ae ae 250, 000 3, 602, 097 
IT RE | — 115,000 || 1872..........Lssuues 380, 800 3, 887, 908 
EA E E 120,000 | 1878... sese 400, 000 4, 607, 255 
j|.) c — € 125,000 | 1574... ieu 360, 000 9, 325, 964 
MO e ote eri dusg 140,000 || 1875................. 500, 000 |: 5, 169, 986 
O EEE E 150,000 | 1876................. 650, 000 6, 766, 984 
[ME MR 160, 000 | yy ERE 850, 000 | 7,538, 032 
A 175,000 |) 1878......... ooo 900, 000 ` 7,576, 482 
B da 180,000 || 1879.............. ...] 1,000,000 | 8, 432, 523 
1, cessere 190,000 || 18804 ............... to 910,288 | 


| | | | 


a United States census, fiscal year. 
RESULTS OF TESTS OF KENTUCKY COALS, 


The more important features of the results of tests madeon Kentucky coals at the 
Geological Survey Coal-Testing Plant? at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48, and Bulletin No. 290 
of the United States Geological Survey. 


a For brief description of the equipment used in these tests sec page 6. 
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Kentucky, No. 1.—Operator, National Coal and Iron Company. Mihe, Straight Creek No. 2, at Straight 
Creek, Bell County. Seam, Straight Creek. Kind of coal, bituminous, run of mine. 


Chemical analyses. 
| Mine samples Car 
R sample 
1 
DII RNC x ET © $9 | 281! 310 
OUI E 36.0 | 37.08 3612 
M | Fixed QatDoliso cesses ue Hes dleo De ves nesaug ang eua tius dr pa i ica 57. 65 57.31 56. 39 
E im PEE TENEO AER tm Mu T EET. 2.80| 4.39 
SUID AUP vitae cue cece es ease NEQU dese P Race a t ed Qu iiis | .89 84 1.22 
3 PAV AGOGO IY «ceci espe co EN Ne veranda eni EIE En ad enisi eet oes 5. 43 
Lie ii ree bape eee shea dae ee ia TIMORE ! 77.37 
E O AAE wc sta oe in duque su rp plc eines DEED A rU E A enesis | 1.83 
OX VEC I A beh EIQUE UM Ses bien Raw Lae ewe et edet ees 9. 
Calorific value determined: 
COLO ri A E EEEDARCRNERUERNRE NAR ENS ME CEPAME 7,957 las 7, 860 
British thermal niles: a 14,322 |.......... 14, 148 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 9.06 
pounds; dry coal consumed per electrical horsepower per hour, 8.86 pounds. 

Coking test: Unwashed coal yielded hard, brittle, fine-fingered coke. 

Briquetting test: This coal can be briquetted very readily. Good results were had with 6 per cent 
of a soft pitch. 


Kentucky, No. 1 B.—Operator, Straight Creek Coal and Coke Company. Mine, No. 2, at Straight 
Creek, Bell County. Kind of coal, bituminous, 3 inch, 1 inch, ¿ inch, and slack. 


Chemical analyses. 


|, Mine samples. | mm 
9 MOISNLUTO. Locate a d SQ EDO Sue es uds 8. 42 3. 25 5.21 
B Nolatile matte siete see vente oso dean cece erue dida 85. 90 36. 08 83. 47 
WIEIXed CADA ra oe ido hes as EP TE Peres 57. 50 67.74 53, 10 
£ e pe M tm E UMOR EIN | $18 2.98 8.2 
SUIpHUüT Sat E aid 1.53 . 91 1.12 
2 A eevates umen eeu i ae dere 6.25 
A O A O e snes tesa Lehr apr et 73. 08 
S NITO CD S eeces wasn cas news A eens aae 1.67 
(X VERO scsi dirai tread Debet Ea px ui RE eSapEbes Eu suuiu bu db data M qu Leve ute reti puteos 10,68 
Calorific value determined: 
CaloH6S assis ca eacee A edd ees " OO Sane UE 7, 341 
British thermal units a sa Ae sa ERE CHE MERE DER T VE EVA E ER | 14, 375 | Dia 13, 214 


Boiler tests: Water evaporated by 1 pound of dry coal at and from a temperature of 2129 F., 9.34 
and 9.57 pounds; dry coal consumed per electrical horsepower per hour, 8.74 and 3.65 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.37 pounds. 

Coking test: Crushed 4 to 8 inch coal, raw, burned 51 hours, gave 66.88 per cent gray silvery, fine- 
fingered and somewhat brittle coke; raw slack burned 64 hours, gave 60.99 pér cent good light-gray 
coke, containing 12.47 per cent ash and 0.96 per cent sulphur. Better coke can probably be had by 
Washing coal. 
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Kentucky, No. 2.—Operator, St. Bernard Mining Company. Mine, No. 11, at Earlington, Hopkins 
County. Seam, No. 11. Kind of coal, bituminous, over j-inch screen. 


Chemical analyses. 
Mine samples. mp! e 

$ A A La a eee oe 8. 49 7.80 7.91 
E Volatile Matter, elu seawes bequeme wes UO NORUE 38. 05 87. 60 37.94 
QA [Fixed Carbon. o. oca Pesge uuu eene PER ECA ie 46. 36 44.38 45. 02 
E fan "rp ENERO ELE OR POET LR: 7.10 10. 22 9. 13 
Sulphur 2.352545 oes uso os TE 3. 58 4.20 3.62 
g Hydrogel i dese ts A AA 5. 48 
[IT CM TL EE ERMEE PERRA 65. 81 
ES NICIORÉU cocci lo dE 1.22 
OXIDO Ca pss eds | ws coetus 14. 74 

Calorific value determined: 
CAJON. ii A IU Eod u uides s ons secat 6,858 l.......... 6,778 
British thermal unit, 00000 ii dió 12, 844 |.......... 12, 200 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212? F., 8.16 
pounds; dry coal consumed per electrical horsepower per hour, 4.28 pounds. 

Briquetting test: Good briquets can be made with 5 to 6 per cent of sultable soft pitch. Those 
made with 8 per cent pitch were excellent in every way, with a crushing strength of 11,300 pounds to 
the square inch. 


Kentucky, No. 8.—Operator, St. Bernard Mining Company. Mine, Barnsley, at Barnsley, Hopkins 
County. Seam, No.9. Kind of coal, bituminous. Run of mine and coal over j-inch screen. 


Chemical analyses. — 


Mine samples. mid d: 
g MOlistüre.:... eoe v ves ev Es ES n 9. 10 7.98 | 7.92 
B AA ed Dec e Gis eet dad Guede aa 36. 21 37.56 36. 09 
E Fixed carbon 0 O cs Seven AA 46. 64 45.17 45. 93 
E a da ee E 8. 05 9. 30 10. 06 
Sulphur csc to dense eid ule EN E ET e nce E e EET, 2.97 4. 08 3. 52 
2 asi A O T TU ER 5. 39 
E Carbon A a AS ee estu 65. 29 
= [Nitrogen................... eene MIU rra 1. 40 
OS PON ni aid eere PEARCE S ia | A catt du 14. 34 
Calorific value determined: 
e Ws MURIS EU TEES E eek nE TL D aD T Sa 6, 647 6, 679 
British thermal Units. 202. cese A Al ERES 11, 965 12, 022 


Boiler test: Water evaporated by 1 pound of dry coal, &t and from a temperature of 212° F., 8.27 
pounds; dry coal consumed per electrical horsepower per hour, 4.22 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.91 pounds. 

Coking test: Ylelded coke of fair quality. 

Washing test: Impurities in coke reduced but little by washing coal. Coal@efore washing con- 
tained 10.06 per cent ash and 8.52 per cent sulphur, and after washing 7.40 per cent and 2,61 per cent, 


respectively. 


——— —— dM 
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Kentucky, No. 4.—Operator, Wheateroft Coal and Mining Company. Mine, Wheatcroft, at Wheat- 
croft, Webster County. Seam, No. 11. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. ui E 

$[Moisture...............eeeseeee eee el Ha eese nennen 4.61 | 4. 76 5.27 

8 Volatile matte Fes cavcs conde ehep Geta iii da 38. 17 39.72 35.07 

E Fi xed CATDOI «3525 Re a za 49. 82 48.51 45. 48 

E fn REM amen eae UN 7.40 7.01 14.18 

A A Me orale cue uet pt. Cog 3.33 8.21 4.5 

z Hydrogen E enous wera cee en ee teh ee ea M aed aie ie Id A PC E 4.71 

Ee Tir TTE EE EE OE TT ET PRSE RISE 64.65 

E NILFORGH. di A sees EIN 1.24 

DET A ee ie so as a A eee PPS 10. 68 
Calorific value determined: | 

oj rr 7,145 | MUTO | 6, 639 

| 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 8.21 
pounds; dry coal consumed, per electrical horsepower per hour, 4.25 pounds. 

Coking test: By burning 10,000 pounds of washed coal 66 hours 5,558 pounda of coke of good color 
and ring were obtained; coke too high in sulphur for blast furnace use. 

Washing test: Washing more successful than'in case of any other Kentucky coal tested in 19%. 
Contents of 14.18 per cent ash and 4.54 per cent sulphur were reduced to 6.05 and 2.74, respectively. 


Kentucky, No. 5.—Operator, Interstate Investment Company. Mine, Gilliam’s Rockhouse Prospect, 
on Big Black Mountain, Harlan County. Seam, High Splint. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. ple 
@ (Moisture ...oooocococcccococcccnncccnnnnncnn ETATE 4. 45 4. 72 4.32 4.36 
E Volatile MAME e 36. 27 35. 74 36. 04 35. 02 
M |Fixed CAIDO Mir iaa 56. 05 57. 06 57. 36 56. 92 
QU ——Á——————— te 3. 23 2. 48 2. 28 3.70 
erm T estan towne awe ihe ese ices . 54 .54 . 48 .67 
g Hydrogen- odorar asa En PS MAD Da a esu Ceuta A AA A 5.16 
d 
Bs Carbone. isse A va pes Ode Tm pue 71.44 
= Nitrower C uomo is O es aes agin Bae E IEEE 1.57 
OX VCO TD lot eres Aas eee tae A LT 11. 46 
Calorific value determined: 
Calories 21 d Le LevsuubuE A sip oes eos 7,545 | 7, 735 
British thermal units ..............0. 0. 0c cence ec eee ee eceeleeees sips dial RE REET 14,121 | 13, 923 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 10.42 
pounds; dry coa] consumed per electrical horsepower per hour, 3.35 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.38 pounds. 

Coking test: Crufhed raw coal burned 49 hours gave 66.61 per cent fine, heavy, silvery coke, con- 
taining 5.23 per cent ash and 0.41 per cent sulphur. 
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Kentucku, No. 6.—Mine, Miller Creek country bank, 5 miles southeast of Paintsville, Johnson County. 
Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. "ont 

$ MOISTUTS a O iS ad 6. 95 6. 52 5.12 
E Volatile matter bata rd anat IDs 35. 03 84. 42 36. 49 
Ww |Elxed Carbon: oe vor IER eru I EDADVIE DOCU oak be TE ea as 56. 99 56. 80 55. 63 
rv m "—V———— E 2.03 2. 26 2. 76 
. e O 48 45 57 
A HP" 6.47 
Pr Carbon erisir O edd e bri Lad ual proe Deus 77.2 
= as seruat ties eee ace O OU E 1. 45 
OX SP ON Au os E E ein A doe Mcr latura uer eet 12. 55 

Calorific value determined: - 
| ——————————— 7,604 |.......... 7,635 
British thermal utin... ste as pss 13,687 |.......... 18, 743 


Boiler tests: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 9.96 
and 9.86 pounds; dry coal consumed per electrical horsepower per hour, 3.51 and 3.54 pounds. 

Producer-gas test: Dry coul consumed per electrical horsepower per hour, 1.27 pounds. 

Coking test: Crushed raw coal, twocharges, burned 56 and 55 hours, yielded 56.50 and 55.49 per cent, 
respectively, of fine-fingered, silvery coke, with j-inch black butts. 


Kentucky, No. 7.—Operator, Central Coal and Iron Company. Mine, Central, at Central City, Muh- 
lenberg County. Kind of coal, bituminous, over 1j-inch bar screen ("standard lump"). 


Chemical analyses. 


$ Mine samples. Auni R 
EE a PEE RE ll E E 8.76 8.76 8. 47 
3 VOS NAGE. rn bs 35. 02 34. 00 35. 24 
E A drei cell 48.80 | 46.48 46.81 
Ol A IS CO PERROS EET. 9.42| 10.77 9. 48 
z Ea P A E ee E AN AA 4.07 3.69 3.60 
ADG A E E ea a Sern wha EE E AAA A een eee 5. 24 
A A imet eee ere | 68.97 
PUN ItROBER EEEE A A A cM ARTS N ' 1.28 
adn REDIMI MEM | ese detec EP |^ H.63 


Calorific value determined: 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 2129 F., 8.38 
pounds; dry coal consumed per electrical horsepower per hour, 4.17 pounds. * 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.51 pounds. 

Coking test: Crushed raw coal, burned 40 hours, yielded 67.21 per cent silvery, good-weight coke, 
high in sulphur, and ash quality might be improved by washing coal. 
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MARYLAND. 


Total production in 1905, 5,108,539 short tons; spot value, $5,831,760. 

The coal production of Maryland in 1905 exceeded that of 1904 by 294,917 short 
tons and that of 1903 by 262,374 tons, but did not attain the high point reached in 
1902, when, because of the strike in the anthracite region of Pennsylvania, Mary- 
land’s production reached the maximum output of any year in the history of the 
State—5,271,609 short tons. The coal-producing region in Maryland is confined to a 
comparatively smal] area in the western part of the State, from which to the close 
of 1905 over 136,000,000 tons have been mined. The output bas not varied mate- 
rially during the last ten years, and on account of the restricted area and the fact 
that the field is fairly well developed it is not probable that any marked increase in 
production will be obtained. 

The maximum of value was attained in 1903, when the highest average price in 
recent years was recorded. In that year, with a product of 4,846,165 tons, the total 
value amounted to $7,189,784, an average of $1.48 per ton. In the preceding year 
the average price was $1.06 per ton. Prior to that it had not been as high as $1 per 
ton in recent years. The average price in 1905 was $1.14, against $1.19 in 1904. 
Notwithstanding this decline in price, the total value increased from $5,729,085 
to $5,831,760, & gain of $102,675. 

The total number of men employed in the coal mines of Maryland in 1905 was 
5,948, who made an average of 252 days, against 5,671 men for 226 daysin 1904. The 
average production per man for the year was 858.9 short tons and for each working 
day per man, 3.41 tons, against 848.8 tons for the year and 3.76 tons per day in 1904, 
and 827.1 tons for the year and 3.78 tons per day in 1903. The average daily ton- 
nage per man in 1905 was the lowest in several years. 

Out of a total of 54 mines which reported to the Geological Survey in 1905, 39, 
employing an aggregate of 5,385 men, worked 10 hours a day; 2 mines with 60 men 
worked 9 hours, and 2 with 70 men worked 8 hours. Eleven mines, which employed 
433 men, did not report the number of hours to the day. In 1904 4,531 men outfof a 
total of 5,671 worked 10 hours, and in 1903 3,808 out of a total of 5,859 were reported 
as working 10 hours per day. 

The statistics relating to the undercutting of coal by machines show that while 
the number of machines in use increased from 38 in 1904 to 42 in 1905, the amount 
of machine-mined coal decreased from 484,373 tons to 468,822 tons. 

There were no strikes reported at any of the minesin Maryland either in 1904 or 1905. 

Mr. Thomas Murphy, State mine inspector, reports that in the fiscal year ended 
May 1, 1906, there were 72 casualties among the miners. Of these, 18 were fatal and 
59 nonfatal. Ten wives were made widows and 26 children fatherless. Taking the 
statistics of production as reported for the calendar year, it is found that there were 
2.19 fatalities for each thousand employed, and 392,964 tons mined to each life lost. 

The statistica of production during the last five years, with the distribution of the 
product for consumption, are shown in the following table: 


Distribution of the coal product of Maryland, 1901—1905. 


TN are | ASE] 
oca at age verage 
Year pra trade |mines for; Total Total gi A num- | number 
: shipment, &Dd used! steam | quantity. | value. Per |berof| of em 
P '| by em- land heat. n | days | ployees 
ployees * |active 

Short Short Short Short 

tons. tone. tons. tons 
1901. ve eec erus 5, 048, 991 41, 282 27,854 | 5,118,127 | $5, 046, 491 | $0.99 262 5, 888 
1902 AA 5,187, 176 48, 681 35,808 | 5,271,009 | 5,579,869 | 1.06 242 5, 827 
A 4, 752,716 58,022 40,427 | 4,846,165 | 7,189,784 | 1.48 219 5, 859 
q saevo Eee 4,721, 714 4,818,622 | 5,729, 085 6,671 
1006 rre 5, 010, 997 5,108,589 | 5,831,760 
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The principal coal fields of Maryland, while belonging to the Appalachian field 
proper, are à part of an outlying basin which extends from Somerset County, Pa., 
through Allegany County, Md., into and including the Piedmont and Elk Garden 
regions of West Virginia. This area is separated from the main Appalachian system 
by a narrow, barren strip, but the coal itself, which is known as the '' Big vein” of 
Maryland, is correlated with the famous Pittsburg bed. A portion of the main bed 
of the Appalachian area crosses the northwestern part of Garrett County, but only 
a small production is obtained from this area in the State of Maryland. 

The main coal basin of Allegany County, as described in the report of the Mary- 
land geological survey, lies in a high, hilly, gently synclinal valley between the 
Allegheny Mountains on the east and the Savage Mountain on the west. Its length 
in Maryland is approximately 20 miles, and its average breadth about 5 miles. For 
more than half a century the coal fields of Maryland have been the source of some 
of the finest steam coal and of practically all of the high-grade blacksmith coal in the 
United States. 

According to the report of the Maryland geological survey, coal was discovered 
by a Mr. Riser near the present site of Frostburg in 1804, just 100 years before the 
date covered by this report. The first shipment recorded by the Cumberland Coal 
Trade was made in 1842 over the Baltimore and Ohio Railroad, but as early as 1830 
some coal had been loaded on barges at Cumberland and floated down the Potomac 
River to Washington. This method, however, was too destructive of life and was 
the cause of so much loss in coal that it was soon abandoned, and it was not until 
1842 that the industry really began to assume importance. The first shipments over 
the Chesapeake and Ohio Canal from Cumberland were made in 1850. 

Maryland and the adjoining counties in West Virginia, which make up what is 
known as the Cumberland region, constitute the only districts outside of the anthra- 
cite region of Pennsylvania where records of coal production have been kept from 
the earlier years. These districts have been commonly known as the Georges Creek, 
or Cumberland, and the Piedmont regions. The Cumberland region was opened in 
1842. The Piedmont region began shipping in 1853. The records of shipments have 
been carefully preserved and are published annually in the reports of the Cumber- 
land Coal Trade, and the table following, which shows the shipments from this entire 
region, has been obtained from these reports. 

The annual production from the mines of Maryland alone, from 1842 to the close 
of 1905, will be found in the table giving the history of coal production in the United 
States from the earliest times on page 18. 
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Total shipments from the Cumberland coal fields m 
[Long tons.] 


Frostburg region. 


Cumberland and Pennsylvania R. R. Cumberland = and Iron Ou 
Year. | 

By Balti- | By Chesa- | By Penn- 

more and keand | sylvania Total. 

Ohio R. R. (Ohio Canal. R. R. 
A Y A AA 757 
DE ee A AMARE 3, 661 
77 PADS EU ABICO A 5, 156 
MI A 5 er A A 18, 738 
e edi UR cR MERE aah ay rans’ 11, 240 
| todos d E A atf sur: zer 20, 615 
DEAL aa CHA Y TA AED 36, 571 
A A EAE 63, 676 
DNE rta 73,783 | E dl sesta 76, 950 
C. A: 70, 893 ND. eee eee 122, 331 
b consi 128, 534 TE is CRT EY 174, 891 
C PLEIN 150, 381 BLO lia 234, 441 
WM acia 148, 953 ESTER INS 212, 684 
CL MENOR ok: 93, 691 y ceramics 170, 786 
IS 86, 994 E A 167, 381 
E onda 80, 743 00, 174 | T— o 135, 917 
A 48, 018 JACET er E 214, 730 
i o ned 48, 415 MIO E | 960,054 
Mii ceci sd. 70,669 | 282,278 |............ ^ 902,947 
Ib, occisa MEE AAA EL 
oro o di | 71,745 oS eres 146, 951 
M eL | 17,79 | 178,269 |............ 291, 065 
A AL 287,126 T SPI 481, 246 
Il ori consita 884,297 | — 285,995 |............ 669, 592 
CS | 592, 938 O 97. , 888,957 
MNT erste oen 623, 031 385,249 ............ 1,008,280 
EPA 659,115 | — 424,406 |............ | 1,089,521 
EAN 1,016,777 578, DEW x MUSAE, 1, 590, 020 

| 
| | | 
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Maryland and West Virginia from 1842 to 1905, inclusire, 
[Long tons.] 
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Frostburg region. 


Georges Creek and Cumberland 
R. R. 


| Pledmont region. 


Hamp- 
shire 
! Georges SS 
Creek : 
R. R more 
| and 
| Ohio 
| R. 


nor... e... 9.2.0.0. u..o *«*^«2o229227ln99929999 


"ec". «905222225 » 0.0 no neo losa oo 


ec" ne... ew ......n.. 0... SEE HHO BER ewe ojos... oa 


v" e... ..-. > o.9+10600.0 900000... .1.... e. no nnjossoss oso 


ec... ..L0 5-929229. 0 .......o sn [ene...o.o.oo 


aes ee Seen <> <0....4<. 52100000. eH eee «9222999 


secs 9 nn . . ». . . ..o. o... C8 BPO ME eo... . 060600... .. 


| 
' 952, 368 
218, 318 
257, 740 
289, 298 
85, 554 


|2, 190, 673 


...». 


.... . oo oo 


65, 570 
42, 765 


51, 628 
63, 060 
47, 934 
52, 564 
36, 660 


36, 627 
36, 240 


44,552 | 
71,345 ` 


90, 964 
72, 532 


268, 459 


~ 876,219 


503, 836 
478, 486 
502, 380 


465, 912 
895, 406 
426, 512 
493, 031 
172,075 


. 218, 950 
531, 563 
399, 354 
560, 293 


736, 153 
735, 669 


88,658 848,118 


83, 724 


| 
By | Local 
es, By i ane Bal- 
peake , Pennsyl-| timore 
and vania and Total. 
Ohio R. R. Ohio 
Canal R. R. 
roo.eoo.» .er.o..a. re rn. rcjono.aosoo ' .*....-<- «020000. ..u0.00....n.cej]enocnon.. eo 
"-"-*-e [i 
da PA 
«........b. A 
CURE NES MP rS 
Soon cur Kos EL attic ttt 
| 
| "c" penatus dem dE "s". 
| "e" a CM LS DE LEE | PII 
| E | 
i l 
| eeeepeeeeoesceesteaeve eee .<.<0«<0400009201.s. .0.00.0.0: un... £8 © Bese 99999 
| 
qun qum E MM uev lcRI ML LEM EE 
| 
| 
eer tee et eee Tm | " 
teer nme 
s . 


1, 230, 518 


Total. 


—  —— | |o——— ———— | —M |————— | |————MÓ——M | 


ce. .n.oe.. neon. (0 .<1<<-a ... noo. 


ec" "20 e... eam 9. <<... 


155, 845 


' 


943, 178 
458, 158 


coro n.. on... 


erro ^ c. n 


e" n 


.... eo. ono» 


e... eo...coc..o; 


.........oo 


e" 


"c", 


**-""--t::. 


*e-:9 29 


1, 708 
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52, 940 
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142, 449 
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334, 178 
533, 979 
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662, 272 
706, 450 
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Total shipments from the Cumberland coal fields in 


[Long tons.] 
| Frostburg region | 
Cumberland Coal and Iron Com- 
Cumberland and Pennsylvania R. R. pany's R. R. 
Year. 
By Balti- | By Chesa- 
By Balti- By Chesa- | By Penn- : 
| more "3 keand | sylvania Total. orca S Total. 
Ohio R. R. Ohio Canal. R.R. R. R. Canal. 
Eckhart Branch R. R 

IN audeo end) 909, 511 INLINE Dass 1, 429, 707 114, 404 | 83, 941 198, 345 
ME edd: | 1,247,279 | — 666,085 |............ 1,909,964 | 69,864 | 194,254 | — 264,118 
M e ao. | 1,283,956 | 612,637 | — 22,020 | 1,918,014 | — 26,686 | — 203,666 | — 230,252 
ro PEN 1,509,570 ' 641,220 114,589 | 2,265,379 89, 765 137, 582 227, 347 
1874.............| 1,295,804 | 681,882 67,671 | 1,995, 357 113, 670 135, 182 248, 852 
AAA | 1,095,880 , 715,678 | 160,213 , 1,971,766 52,505 | 164,165 216, 670 
UL og eee | 939,262 443, 435 181,866 | 1,514,563 | 15, 285 189, 005 204, 290 
> RN RR | 755,278 | — 473,946 | 170,884 | 1,400,108 63,181 | 111,850 | 174,581 
DEA uo oce e A | 828,801 486, 038 145,864 | 1,455,708 99, 455 123, 166 222,621 
I merken 933, 240 397, 009 154,264 | 1,484,513 141, 907 104, 288 246,145 
ARS 1,055, 491 471, 800 213,446 | 1,740,787 197,525 181, 325 $28, 850 
TARE cca ETON 1, 118, 263 270, 156 153,501 | 1,536,920 271,570 151, 526 423, 096 
os RR RE T 576, 701 115, 844 91,574 783, 619 199, 183 76, 140 275, 323 
ee ee 851,985 | 302,678 217,065 | 1,371,728 197, 235 141, 390 338, 625 
ee | 1,198, 780 150, 471 199,138 | 1,548,389 289, 884 124, 718 414, 602 
HU eov 1, 091, 904 171, 460 206,227 | 1,469,591 289, 407 117,829 407, 236 
il: PARNO IEE AT 1, 131, 949 115, 531 141,520 | 1,889, 000 243, 321 113, 791 357, 112 
IT ese ordin 1,584, 114 132, 177 176,241 | 1,892,532 332, 798 125, 305 458, 103 
PO 1, 660, 406 155, 216 193,046 | 2,008, 668 374, 888 95, 191 470, 079 
E AA 1, 430, 381 26, 886 177,152 | 1,634,419 368, 497 26, 407 394, 904 
See ere SOAS T. AAA, 291,704 | 1,808,122 |. o» AA 522, 334 
B IO 1, 628, 574 9, 070 239,232 | 1,926,876 463, 142 39, 294 502, 436 
BELL cni neas 1, 426, 994 93, 705 214,011 | 1,734,710 349, 207 170, 116 519, 323 
DIE LG oen 1, 332, 634 135, 409 360,807 | 1,828,850 841,321 201, 947 543, 268 
DEM sibi 1, 068, 739 95, 523 372,205 | 1,586, 467 436, 216 208, 914 645, 180 
A 1, 193, 834 101, 076 256,133 | 1,550,043 464, 407 212, 634 676, 941 
e 20353 1, 844, 402 169, 195 163,471 | 1,677,068 610, 418 195, 279 806, 697 
IN. didus s 1, 790, 813 96, 536 169,679 | 2,057,028 686, 592 166, 691 758, 283 
INE. coo 2,131, 626 24, 997 116,195 | 2,272,818 507, 196 213, 139 720, 835 
AA 2, 334, 109 27,570 161,191 | 2,522,870 473, 608 164, 858 638, 461 
A 1,813, 462 14, 621 126,615 | 1,964,698 304, 320 96,518 400, 833 

E RA 2, 683, 109 193, 063 373,195 | 3,249,367 (a) (a) (a) 

po PA 2, 981, 018 192, 657 250,822 | 8,424,892 (a) (a) (a) 

3808 Lice een an 2,844,162 | — 222,71 182, 587 | 3,249, 820 (a) (a) (a) 

AA 2, 792, 462 205, 964 234,502 | 3,282, 928 (a) (a) (a) 

o Lon aee inns 3, 189, 884 175, 947 305,863 | 3,621,144 (a) (a) (a) 
Total......| 69,431,701 | 12,789,892 | 6,608,484 | 78,824,577 | 8,609,691 | 4,219,851 12, 829, 042 


a Merged in Cumberland and Pennsylvania figures, 


- 


COAL. 


Marytind and West Virginia from 1842 to 1905, inclusive—Continued. 


Frostburg region. 


Georges Creek and Cumberland 


e-"""to9069,.92^2ccc99l*«25*c252scccec|ií*o*2cnoM2ovevisoccotct9ocícec0 


[Long tons.] 
Piedmont region. 
Hamp- 
R` R. by | Balti 
By Local Georges |^, PY Amore 
Pu nee Geek | more [ER and 
e | Pennsyl- ore ; Psal 
End vania and Total. ana local. 
Ohio | R.R. | Ohio R R 
Canal R.R. iuc 
Empire 
and West 
| Virginia 
minea. 
ere | E E TI ouis caen — M 28,085 | 60,988 | 1,112,938 
"Om A A (edi 81,218 | 96,453 | 1,494,814 
AAA PA sd se Ue dtu 85,441 | 121,364 | 1,517,347 
OLEN EROR A 77,582 | 103,793 | 1,780,710 
Sa paeis MEX ER Em 57,492 | 109,194 | 1,676,160 
[aig cok eek ped dua pue MUERE ES. a haa EUN 63,537 | 90,500 | 1,302,237 
m c Koran Cei 108,723 | 7,506 | 1,070,775 
MD 818, 450 
Si tod Dictate: gel A ee eer cirte s pisc 998 92A, 254 
mc Perret eee ees eee 51 | 1,075, 198 
EREMO, RENS PPR A EEE A 66,578 |.........| 1,819,589 
83,186 | 125,097 4,947 | 213,180 88,722 |.........| 1,478,502 
78, 298 93,861 | 81,436 | 203,595 217,929 lia 1,085, 249 
16,767 | 202,228 | 77,829 | 495,819 338,001 |......... 1, 444,766 
69,765 | 156,959 | 289,836 | 510,060 466,928 |......... 2, 233, 928 
79,455 | 214,518 | 291,685 | 585, 658 403, 489 |......... 2, 076, 485 
53, 480 98,371 | 848,196 | 500, 047 346,308 |......... 2, 069, 774 
4,863 | 158,230 | 418,057 | 576,150 449,011 |......... 2, 724, 847 
112 | 286,787 | 341,024 | 627,923 564,397 |......... 2, 669, 216 
|... 865,029 | 243,487 | 608,616 576, 047 |......... 2, 357, 585 
ata des 677,693 | 228,138 | 905,781 774, 904 |.........| 2, 728, 841 
ROUTE: 763,845 | 229,266 | 993,111 959,678 |......... 2, 855, 225 
ewceee--| 968,003 | 286,814 | 804,317 971,214 |......... 2,557, 177 
eecccee-| 741,964 | 201,988 | 943,892 | 1,031,797 |......... 2, 423, 159 
eooo==..| 778,074 | 111,086 | 884, 110 900, 599 |......... 2, 084, 265 
125 ¡1,081,016 | 110, 258 |1, 141,398 | 1,157,803 |......... 2, 418, 554 
corona] 995,443 | 75,400 |1,070, 848 | 1,307,822 |......... 2, 807,161 
iud wuts 918, 712 | 111, 185 |1,029, 847 | 1,468,331 |......... 8, 615, 142 
ecccce--| 913,775 | 100,812 |1,014, 087 | 1,526,396 |......... 3, 900, 408 
eas.. o.. |l, 068,771 | 92,895 |1, 161, 666 | 1,808, 464 |......... 4, 269, 323 
— m: 708,837 | 116,974 | 820,811 | 1,996,674 |.........! 3,750, 257 
MURCIA 857,003 | 215,901 11,072,904 | 1,817,058 |.........| 4,850,011 
MORES TM. 701,346 | 225,216 | 926,562 | 1,937,913 | 4,801, 484 
~.-.----| 583, 964 | 148,856 | 727,810 | 2,065,046 |......... 4, 672, 341 
RN 552, 993 | 122, 180 | 676,173 | 1,997,287 |.........| 4,690, 490 
.-... s... 426,451 | 129,798 | 556,249 | 2,049,291 |......... 55,111, 968 


— | —  ——a— | €—————À | o | — HR — — |. —— ———— 


585, 001 ¡13,973,844 


b Includes 208 


Total. 


Chesa- 
peake 
and 
Ohio 
Canal. 


816, 103 
778, 802 
767, 064 


879, 838 
682, 440 
584, 996 
609, 204 
501, 247 


603, 125 
604, 818 
269, 782 
680, 119 
344, 954 


368, 744 


6.0.9. 99 


314,551 
364, 474 
263,227 
238, 136 
192, 423 


111,134 
193, 105 
192. 557 
222, 571 
205, 964 


175, 947 


Pennsy]- 
vania 
R. R. 


715,151 
798, 842 


1, 282, 748 
1, 474, 087 
1, 205, 486 
1, 586, 541 
1, 577, 404 


1, 793, 080 
1, 689, 795 
1, 426, 120 
1, 895, 097 
1, 669, 715 


1, 310, 525 
1, 596, 213 
1, 294, 826 
1, 137,264 
1, 008, 934 


938, 769 


4,490,614 {19,049,459 |27, 159, 580 [1,475,969 ¡99, 229, 767 18,889,194 27,371,058 


621 


Aggre- 
gate. 


1, 717,075 
2, 345, 158 
2, 355, 471 
2, 674, 101 
2, 410, 895 


2, 342, 773 
1, 835, 081 
1,574, 330 
1,679, 322 
1, 730, 709 


2, 186, 160 
2, 261, 918 
1, 540, 466 
2, 544, 178 
2, 934, 979 


2, 865, 974 
2,592, 467 
3, 375, 796 
8, 671, 067 
8, 218, 886 


4, 006, 089 
4, 380, 433 
4, 029, 564 
4, 847, 807 
8, 966, 106 


4,596, 185 
4, 861, 430 
5, 304, 489 
5,533, 636 
6, 131, 461 


5,171,916 
6, 139, 329 
6, 288, 867 
6,032, 176 
5, 905, 388 


6, 226, 684 


145, 490, 019 


946 tons used on line of Cumberland and Pennsylvania Railroad and its branches, 


and at Cumberland and Piedmont; also 348,862 tons used by the Baltimore and Obio Railroad Com- 
pany in locomotives, rolling mills, etc. 
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RESULTS OF TESTS OF MARYLAND COALA. 


The more important features of the results of the only test made on Maryland coal 
at the Geological Survey coal-testing plant“ at St. Louis, Mo., are briefly sum- 
marized below. For more detailed reports see Professional Paper No. 48 and 
Bulletin No. 290 of the United States Geological Survey: 


Maryland, No. 1.—Operator, Piedmont and Georges Creek Coal Company. Mine, No. 3,2 miles north 
of Westernport, Garrett County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. inni 

S MoöistUre 25 xc cs sae ee A ea ct 2. 47 | 8. 45 | 2.33 
B Volatile MATE oc oc A De Dex ud A Da de es 14. 03 13. 73 16.11 
p Fixed CATDOD oor ELE One tex ob M eeu pene c ad LUE 78. 96 71.97 | 68. 43 
div MEUM 9.55| 10.85; 13.18 

E "EUER aes a et 1.23 1.60 | 1.49 
g |Hydrogen ................ eese] suni Rios cs I UU RC La 3. 99 
gjCarbon ........eesessseses n] HH nene scu pese n— © 75.21 
defin tM C pue te poer 1.29 
= OXY RON ti au oneri A AS A E 4.89 
Calorific value determined: 

Calories A XP 7,696 !.......... 1,964 

British thermal units. 02:25 30 eee eur ua o Ee RIS Eee Ee MERE EE 13, 853-1525 13, 255 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 9.06 
pounds; dry coal consumed per electrical horsepower per hour, 8.85 pounds. 

Coking test: Crushed raw coal burned 36 hours made no coke, nor did crushed washed coal burned 
48 hours, Crushed washed coal with 10 per cent pitch yielded 58.13 per cent of very poor coke, dull- 
gray, soft, and dense. : 

Washing test: Coal crushed to 2 inches, modified Stewart jig used, slight decrease in ash, from 
18.18 to 10.61 per cent. 


MICHIGAN. 


Total production in 1905, 1,473,211 short tons; spot value, $2,512,697. 

Compared with 1904, when the production of coal in Michigan amounted to 
1,342,840 short tons, valued at $2,424,935, the output in 1905 shows an increase of 
130,371 short tons, or 9.7 per cent, in quantity, and of $87,762, or 4 per cent, in value. 
The average price per ton declined from $1.81 in 1904 to $1.71 in 1905. 

There were employed in the coal mines of the State in 1905 3,696 men who worked 
an average of 186 days, against 3,549 men, for an average of 183 days in 1904, and 
2,708 men for 222 days in 1903. The average production for each man employed in 
1905 was 398.0, compared with 378.4 in 1904, and 494.1 short tons in 1903. The 
average daily tonnage per man was 2.14 in 1905, 2.07 in 1904, and 2.23 in 1903. The 
coal mines of Michigan were entirely free from strikes in 1905, no labor troubles of 
any kind having been reported. 

The use of mining machines in the production of coal in Michigan has shown a 
decided advance in the last two years, the number of machines in use having 
increased from 46 in 1903 to 85 in 1904, and to 106 in 1905. The machine-mined 
product in 1905 was 432,266 short tons, as compared with 310,007 short tons in 1904, 
and 180,943 short tons in 1903. Notwithstanding this increase in machine-mined 
coal there has, as previously shown, been a marked decrease in the individual 
efficiency of the mine workers, for which no explanation is given. The majority of 
the mines in the State are operated on the basis of an 8-hour day. 


a For brief description of the equipment used in these tests see page 6. 
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According to the report of Mr. Malcolm J. McLeod, Commissioner of Labor, acci- 
dents occurred in 25 mines in the State of Michigan during 1905. The total number 
of accidents amounted to 43, of which 8 were fatal, 12 were reported as serious, 18 as 
severe, and 5 slight. 

No statement was made as to the number of men killed who were married or who 
left any children. 

The death rate per thousand employees was 2.16. The number of tons mined for 
each life lost was 184,151. 

The statistics of production during the last 2 years, by counties, with the distribu- 
tion of the product for consumption, are shown in the following tables. 


Coal production of Michigan in 1904, by counties. 


Poen. [sedit Aver-| fige |A 
oca sed a age verage 
Gounie Loaner ai trade |minesfor Total Total : Ec num- |number 
y. abipment and used| steam |quantity.| value. P ae ber of | of em- 
P *| by em- jand heat. pei days |ployees 
| ployees. * | active 

Short Short Short Short 

A tons. tons tons 
| NN NEN 385,445 | 14,187 | 11,002 | 410,684 | $681,048 | $1.66 147 1,217 
Yatorn-andJacksonuwcs perras 24,302 |  1,615| 25,917 | 48,166] 1.86 206 85 
Saginaw ........ eee 884,969 | 19,520 | 1,800 | 906,989 | 1,695,721 | 1.87 202 | 2,247 
Total............ 1, 270, 414 68, 009 14, 417 | 1,342,840 | 2,424,935 | 1.81 183 3,549 

Coal production of Michigan in 1905, by countiés. 
Sold to Aver. | AVET- | 
Loaded at local | Used at awe age | Average 
Count mines {or trade |minesfor| Total Total ce | Dum- (number 
y. shipment, &hdused| steam quantity. | value. |P SS | ber of | of em- 
p '| by em- land heat. ui days |ployees. 
ployees. * | active. 

Short Short Short Short 

ton tona tons. tons. 
Bay iaa 494, 693 28, 699 20, 762 544,164 | $949,972 | #1. 75 178 1, 224 
Eaton and Jacksona.. ............ 18, 000 254 18, 254 30,876 | 2.33 180 | 50 
Saginaw .............. 855, 891 25, 029 84, 883 915,803 | 1,531,849 | 1.67 198 | 2, 422 
Total............ | 1,350,584 | 66,728 | 65,899 | 1,478,211 | 2,512,697 | 1.71 | 186! 3,696 


a Including the output of small mines. 


In the following table is shown the total production, by counties, during the last 5 
years, with the increases and decreases in 1905 as compared with the preceding year: 


Coal production of Michigan, 1901-1905, by counties. 


i 


[Short tons.] 
Increase or 
County. 1901. 1902. 1908. 1904. 1905. decrease, 
1905. 

BAT cuore EQ eun Su needs 253,821 248, 645 825, 021 410, 634 544, 154 +138, 520 
Eaton 5. cove eves oe ceases 4, 803 8, 080 7,393 9, 057 4,058 — 4,999 
Huron A eee das 7, 850 D400 A A A us el needa 
Jackson ia 20, 288 23, 889 23, 307 16, 860 9, 196 -- 7,664 
Saginaw ..................... 938, 042 670, 304 | 1,011,898 906, 289 915, S03 + 9,514 
Shiawaseee................... 16, 437 8.400. A A eve e Ernte ad eh wes 
TOt&l cea antics 1,241, 241 964,718 | 1,367,619 | 1,342,840 | 1,473,211 +130, 371 
Total value .................. $1,753,064 | $1,653,192 | $2,707,627 | $2,424,935 | 82,512.697 +887, 762 
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The coal fields of Michigan are confined entirely to the lower peninsula. An area 
of approximately 7,500 square miles is included within the coal-bearing formations, 
which lie almost in the exact center of the lower peninsula. This is the only known 
coal field within the drainage area of the Great Lakes. The developments have 
been principally in the eastern portion of the field and in a line running from Bay 
City, on the north, to Jackson, at the southern extremity of the field. The more 
important mining operations have been carried on in Bay and Saginaw counties, 
although some coal also has been mined in Shiawassee County near Corunna, and 
in Eaton, Clinton, and Jackson counties. 

The coals of Michigan are, as a usual thing, of a lower grade than those coming 
from Ohio and Pennsylvania, with which they have to compete, but the rapid devel- 
opment and increase of population in the cities along Lake Michigan and Lake 
Huron and the Detroit and St. Clair rivers have created local markets for these coals, 
and the increase in production in this field during the last ten years has been unri- 
valed in the coal-mining industry of the United States. 

The coal basin lies for the most part in a low, flat country, surrounded by a rim of 
higher land which rises froin 1,000 to 1,500 feet above the sea level, or from 500 to 
1,000 feet above the lake. 

According to Prof. Alfred C. Lane, there are 7 horizons where the coal occurs in 
workable thickness, although it was formerly supposed that there was only one 
workable bed in the State. Owing to the varying character of the formation, and the 
manner in which the coal beds run together and separate, no hard-and-fast classifica- 
tion is made, but the following, which has been adopted by Professor Lane, is gen- 
erally accepted as designating fairly the different beds, namely, Upper Rider, Upper 
Verne, Lower Verne, Middle Rider, Saginaw, Lower Rider, and Lower Coal. For 
more detailed descriptions of these beds the reader is referred to the Twenty-second 
Annual Report of the United States Geological Survey, Part III. 

All of the coals produced in Michigan are of the dry, noncoking bituminous vari- 
eties. Such coke as is manufactured in the State is from coal brought in from Ohio 
or Pennsylvania. 

Coal mining in Michigan is said to have begun in the Jackson field as early as 1835. 
Other mines were opened at Grand Ledge, in Clinton County, as early as 1838, but 
while it is known that some coal was produced here in these early years, the first 
record of any production is that contained in the United States census report for 
1860, in which year Michigan is credited with a production of 2,320 tons. 

Although coal mining in Michigan began about 70 years ago it was not until within 
the last ten years that it assumed any importance as an industry. Prior to 1896 
there were only four years in which the production amounted to as much as 100,000 
tons. During the last decade the rapid growth of the population and marrufacturing 
industries of the cities along the shores of Lake Huron has created a market for 
Michigan coals and the production has increased rapidly except for a setback in 
1902 due to strikes among the mine workers. The record of production since 1860 
is shown in the following table: 
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Coal production of Michigan, 1860—1906. 


(Short tons. y 
Year Quantity. Year. Quantity. Year. Quantity. 
E iocos ceti 2,320 || 18:6.............---- 66,000 || 1891................. 80,307 
Miras 3,000 || 1877.............-.-- 69,197 || 1892...............-- 77, 990 
jl vam 5,000 || 1878................- 85,322 || 1898................. 45,979 
E AAA 8,000 || 1879.............-... 82,015 || 1894................. 70, 022 
1 MT RN NON eee 12,000 || 1880a ............... 100, 800 |! 1895................. 112, 822 
IMS ee ee LII 15, 000 || 1881.............--.- 112,000 || 1896. ................ 92, 882 
A 20,000 || 1882...............-- 135,339 || 1897................. 223, 592 
e AA P M 25,000 || 1883 ......oooooooo.oo. 71,296 || 1898...............-- 815, 722 
IM ice issi desc ence 28,000 | 1884................. 86,712 || 1899................. 624, 708 
|| — — Se 29, 980 || 1885.............. 45,178 || 1900..... a 849, 475 
jr A 28,150 || 1886................. 60, 424 || 1901..............-.- 1, 241, 241 
ea a 82,000 || 1887................- 71, 461 || 1902................. 964, 718 
D A sut 33,600 || 1888................. 81,407 || 1903...........:..... 1, 367, 019 
Lr PC OE 56,000 || 1889................. 67, 431 || 1904................. 1, 342, 840 
jn p — — 58,000 || 1890................. 74,977 |, 1906................. 1,473,211 
Dia 62, 500 
a United States census, fiscal year. 
š MISSOURI. E 


Total production in 1905, 3,983,378 short tons; spot value, $6,291,661. 

The unsatisfactory conditions which prevailed among the coal-producing States of 
the Mississippi Valley during 1905 were particularly emphasized in Missouri, where 
not only were prices depressed below those obtained in the two preceding years but 
production also fell off. Compared with 1904, when the output amounted to 4,168,308 
short tons, valued at $6,801,751, the production in 1905 exhibits a decrease of 184,930 
short tons, or 4.4 per cent, and a loss in value of $510,090, or 7.5 per cent. The 
average price per ton declined from $1.63 in 1904 to $1.58 in 1905. There was, how- 
ever, in Missouri, as in the adjoining States of Iowa and Kansas, an increased effi- 
ciency in the producing capacity of the men, as shown by the decrease in the number 
of men employed and the fewer average days worked. In 1904, 10,137 men worked 
an average of 206 days and produced 4,168,308 tons, an average per man for the year 
of 411.2 tons and per day of 2 tons. Last year 8,962 men were engaged for an average 
of 194 days in the production of 3,983,378 short tons, making an average for each 
man of 444.5 tons for the year and of 2.3 tons per day. 

The production by the use of machines was about the same in both years. Thirty- 
one machines were reported in operation in 1904, and the machine-mined product 
amounted to 376,505; in 1905, 30 machines were used in the production of 375,194 
short tons of coal. The coal seams of Missouri, where machines are used, are gen- 
erally thin and adapted to the long-wall method of mining. Twenty-eight of the 
30 machines in use in 1905 were long-wall machines. 

Strikes among the miners in 1905 were few.and of unimportance. One, affecting 
50 men, lasted 30 days, and one, which affected 255 men at the four mines of the 
Great Northern Fuel Company, in Adair County, lasted 16 days. In all, there were 
435 men idle for an average of 16 days during the year. 

Practicallv all of the coal-mining business in Missouri is conducted on the basis of 
an &hour day; in 1905, out of a total of 231 mines, 194 reported 8 hours as the 
length of the working day. These mines employed 8,096 out of the 8,962 men 
reported for the State. Six mines, employing a total of 70 men, worked 9 hours, and 
4 emall properties, having a total of 25 men, worked 10 hours. Four mines in which 
8 total of 41 men were employed reported 7 hours. There were 23 mines that did 
not report the number of hours worked. These employed 730 men. 
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The statistics of production in 1904 and 1905, by counties, with the distribution of 
the product for consumption, are shown in the following tables: 


Coal production of Missouri in 1904, by counties. 


Lowiedas| ioci | Used at Aver. fige | Aver 

County. ines for trade {mines for) Total Total price num- number 
shipment. ene ue us quantity. value. per ber of | ot em- 

yem- land heat. ton. days ployees. 

ployees. active. 
Short tons. ¡Short tons.|Shorttons.| Short tons. 

Adair .....es.......- 600, 839 5, 240 9, 523 615, 607 $961,163 | $1.55 215 1, 188 
Audrain ............ 28, 307 14,040 1, 832 44, 179 80,684 | 1.83 259 180 
Barton .............. 218, 656 8, 554 8, 665 230, 875 313,738 | 1.36 205 450 
Bates MN NN EDEN 129, 428 5,238 4,360 139, 026 192,721 | 1.39 181 331 
Boone............... 17,375 19, 315 1, 230 37, 920 68,453 | 1.81 214 95 
Callaway............ 1, 200 10,858 |.......... 12, 058 22,796 | 1.89 236 66 
Henry.......... — 107, 963 25, 098 1,590 134, 651 259,432 | 1.98 190 817 
Lafayette ........... 628, 002 39, 238 15,179 682,419 | 1,183,833 | 1.73 215 1,899 
Linn AAA 87,561 21, 903 1, 631 111,095 241,853 | 2.18 232 308 
Macon .............. 888, 886 7,977 17, 440 914,303 | 1,393,102 1.52 212 1,982 
Putnam............. 66,542 | 3,599 1, 126 71, 266 130,864 | 1.84 146 290 
RAMA en 16, 364 200 8 16, 572 29,001 | 1.75 241 51 
Randolph........... 558, 270 17, 493 9,372 585, 135 897,306 | 1.58 203 1, 429 
RAY ri 209, 565 25, 368 9,774 244, 707 479,826 | 1.96 | ” 187 862 
Other countiesa..... 244, 442 83, 727 14, 085 292, 254 487,721 | 1.67 189 694 
Small mines ........]............ 96, 241 |.......... 36, 241 69,759 c co eese A es aS 
Total.......... 8,803, 400 | 274,089 90,819 | 4,168,308 | 6,801,751 | 1.63 206 | 10,137 


aCaldwell, Chariton, Clay, Dade, Grundy, Howard, Jackson, Johnson, Livingston, Moniteau, Mon- 
roe, Montgomery, Morgan, Pettis, St. Clair, Schuyler, and Vernon. 


Coal production of Missouri in 1905, by counties. 


Sold to 


Aver- 
county, [íadedatl trado finines for| Total | Total | 88°, | num. | number 
shipment. eno used om quantity. value. per ber of a em- 
y em- jand heat. ton days ;ployees. 
ployees. active., 
Short tons. ¡Short tons. | Short tons., Short tons. 
Adair us cer es ithuA 581, 939 9,948 | 11,812 609,699 | $847,945 | $1.40! 181 1,328 
Audrain ............ 34,688 | 17,142 1, 293 53, 123 94,675 | 1.78 186 184 
Barton .............. 228, 123 7,300 5, 690 241, 113 319,609 | 1.33 186 509 
Bates ............... 152,297 | 11,420 4, 155 167,872 231,754 | 1.38 195 419 
Boone............... 16,097 | 24, 481 208 40, 786 70,042 | 1.72 190 146 
Callaway ........... 5,000 | 11,894 412 17, 306 32,702 | 1.89 222 & 
Henry .............. 108,573 | 16,044 1,371 125, 988 209,998 | 1.67 205 297 
Lafayette ........... 621,476 | 36,661 8, 886 667,023 | 1,150,278 | 1.72 23 1, 559 
Lii ausser 74,306 | 20,161 708 95, 175 207,379 | 2.18 221 327 
Livingston..........]..........-. Ds 2, 825 6,130 | 2.17 171 H 
Macon .............. 777, 456 6,631 | 15,426 799,513 | 1,172,804 | 1.47 196 | 1,6% 
Putnam............. 71, 490 5, 812 1, 860 79, 162 143,899 | 1.82 140 363 
Ralls................ 14, 324 233 |.........- 14, 557 24,902 | 1.71 204 e 
Randolph........... 451,652 ¡ 28,974 | 10,778 491, 404 761,564 | 1.55 196 716 
RAY seticcncctuenlcs 190,691 | 33,985 | 11,922 236, 598 442,456 | 1.87 157 869 
Schuyler............ 17, 786 2,745 526 21, 057 32,694 | 1.55 186 79 
Other covntiesa..... 213,916 46, 837 10, 850 271, 603 438, 497 | 1.61 223 415 
Small mines ........]............ 54,574 liar 54,574 104,483 | 1.91 |........]---7 
Total.......... 3, 559, 814 | 337,667 | 85,897 | 3,983,378 | 6,291,661 | 1.58 194 | 8,62% 


ve Benton, Caldwell, Cass, Clay, Dade, Howard, Johnson, Monroe, Montgomery, Pettis, St. Clair, and 
ernon. 
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The production by counties during the last 5 years, with the increases and 
decreases in 1905 as compared with 1904, is shown in the following table: 


Coal production in Missouri, 1901-1905, by counties. 


[Short tons.] 
Increase 
County. 1901. 1902. 1908. 1904. 1906. or decrease 
in 1905. 

Adail c eei ee sed watawetiwe ces 358, 011 331, 159 526, 975 615, 607 603,699 | — 11,908 
AUGTIAN AA te cr eye Ses 35, 916 26, 208 26, R35 44,179 53,123 | + 8,944 
Barton ecc dire 144, 354 200, 346 | 193, 816 230, 875 241,113 | + 10,238 
lir CE 281, 020 354, 707 149, 963 139, 026 167,872 | + 28,846 
A AA eraRE e dad 22, 629 27, 006 19, 752 37, 920 40,786 | + 2,866 
Caldwell ..................... 20, 430 16, 000 11, 485 15, 366 15,000 | — 366 
Callaway..................... 28, 008 26, 422 25, 837 12, 058 17,306 | + 5,248 
Gdy e cite ds 42, 361 34, 936 25, 565 15,597 PA — 15,597 
ds A esos ck E Pei 82, 586 98, 831 59, 710 134, 651 125,988 | — 8,663 
Jackson ...... ee ee ea eere e 20, 000 21, 000 8, 500 4,050 [usur eser — 4,050 
JODDROH cs ecvvac Pire eleva. 11,255 5,540 1, 458 1,572 1,712] + 140 
Lafayette ........... e ere re 438, 922 543, 801 639, 480 682, 419 667,023 | — 15,396 
Lilli 2iixlzib.le£ex9w ns RE 85, 256 81, 108 66, 319 111,095 95,175 | — 15,920 
Livingston................... 900 2,138 4, 095 2, 959 2,825 | — 184 
Macoris neds 1,040,976 | 1,064,726 | 1,180,653 914, 303 799,513 | — 114,790 
Montgomery and Morgan ... 3,474 a 4,101 7,583 8, 146 a 3, 200 - 4,916 
Futnam AA 133, 397 127, 983 112, 740 71, 266 79,162 | + 7,896 
A ee tet ees 23, 688 19, 372 17, 185 16, 572 14,557 | — 2,015 
Randolph.................... 403, 403 424,167 604, 240 585, 135 491,404 | — 93,731 
RAY anu doce uUnEd dei 267, 432 235, 066 296, 922 244, 707 236,598 | — 8,109 
VOOM e: 238, 070 218, 339 181, 358 178, 006 195,201 | + 17,196 

Other counties and small 
jn SENI sewers cee 120, 000 27,198 | 78,115 | 102, 799 132,121| + 29,322 
Tota]. ido c ee eds ess 3,802,088 | 3,890,154 | 4,238,586 | 4,168,308 | 3,983,378 | — 184,930 
Total value .................. $4, 707,164 | $5, 374, 642 | $6,834,297 | $6, 801, 751 | $6,291,661 | —$510,090 

a Montgomery County only. 


The coal measures of Missouri occupy the northwestern half of the State and 
underlie approximately 23,000 square miles, of which 14,000 are considered to be 
probably productive territory. The beds belong to the Pennsylvania series of the 
Carboniferous and, as in Iowa, include two well-marked divisions, a lower and an 
upper. The lc wer or productive portion occupies a belt along the eastern edge of 
the field, and mining is confined entirely to this area. The formation consists 
largely of shalcs and sandstones, with a few thin limestones in the upper part. The 
coal beds are from 4 to 6 feet thick in most situations, but are patchy in distribution. 
The coal is of a dry, noncoking bituminous grade. Near the edge of the field are 
several outliers of very thick coal, occupying erosion depressions in the underlying 
limestones, These have small economic importance, but have created a great deal 
of interest and have led to the loss of considerable money in exploration. The total 
thickness of the coal measures is estimated at 2,000 feet and increases from the out- 
crop to the northwest, in which direction the beds have a gentle dip. The produc- 
tive areas of the State include: (1) The northern, occupying Putnam and adjacent 
counties, and in which the extension of the Centerville coal of Iowa is mined. From 
this field approximately 3 per cent of the State’s output comes. (2) The northeast- 
ern, including Macon, Randolph, and adjacent counties, and in which coal is mined 
from the lower beds of the coal measures. Approximately 44 per cent of the State’s 
output is derived from this district. (3) In the central district the more important 
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mines are in Lafayette and Ray counties, and the district, as a whole, yields about 
22 per cent of the output of the State. (4) The southwestern district, in which the 
more important mines are in Vernon County. These work in part an extension of 
the Cherokee coal of Kansas, and in part they take coal from other beds also in the 
lower portion of the coal measures. The output of this district is about 5 per cent 
of that of the State. 

As far as any records are obtainable coal mining began in Missouri in 1840, the 
United States census for that year recording a production of 9,972 tons. Since 1840 
the production has been as shown in the following table, the output of the years 1841 
to 1869, inclusive, being estimated from the best information available: 


Coal production of Missouri, 1840-1905. 


[Short tons.] 


Year. | Quantity. | Year. Quantity. | Year. Quantity. 
1840@...............- IT ÓN 820,000 | 1884. ..ooooocoooooo.- 2, 800, 000 
E PRO EE 12, 000 PN 860,000 | TAR... eee sees sees 3, 080, 000 
TS 15,000 | 1864...........------ 375,000 | 1886........-- eee eee 1, 800, 000 
a is 25,000 | 1865.......ccecceeeee 420,000 | 18N7........ sse. 3, 209, 916 
PAGE ARRIERE INNER 35,000 | 1866..........--esss- 450,000 | 1888....... seen 3, 909, 967 
ida 50,000 | 1867........ eere 500,000 || 1889................. 2, 557, 823 
p: | MER 68,000 | 1868......... eee 541,000 i| 1890......... cesses 2,735,221 
At io ooo EN 80,000 | 1869................. 550,000 | 1891................- 2, 674, 606 
TN PC 85,000 | 1870a ............... 621,930 | 1892.............-..- 2,773, 919 
AN 90,000 | 1871...... SACRED 725,000 | 1893.............-.-- 2,897, 442 
LG NRI 100,000 | 1872..........-. ---- 784,000 | 1894................- 2, 245, 039 
E PE CENE 125,000 | 1873.............--- 784,000 | 1895.........20..00 2, 372, 393 
1850 ase. eise es 140,000 | 1874............ ee 789,680 | 1896................- 2,331, 542 
1854 PT R oes 160,000 || 1875...... atthe ce 840, 000 1907 AA 2, 665, 626 
(Lu. ADIP mee ES 175,000 || 1876.......... eee eese 1, 008, 000 | 1M98...... VR 2, 688, 321 
1855 cre io ciuis ert 185,000 ^ 1877............-...- 1, 008, 000 | 1899.. ee 3,025, 814 
A opecd Lee Ld uE 200,000 |) 1878........ cesses 1,008,000 || 1900.............e-- «| 3,540, 108 
Wa aos 220,000 || 1879. .ooooocccnncooo- 1,008,000 || 1901........... 2.000. 3, 802, 098 
cc 240,000 || 18804 ............... 844,304 | 192 .ooocccoccccnno.: 3, 890, 154 
1859..... cesses nenne 260,000 || IRI... eese 1,960,000 | 1903...............-- 4, 23%, 556 
18600... cee ee eeees 280,000 | 1882.......... eese 2,240,000 | 1904............-.- 4, 168, 308 
1861 PEES CT 300, 000 | SS ENERO 2,520,000 || 1905.......... ee es- 8, 943, 378 


a United States census, fiscal year. 
b Census figures for 1860 are 3,880 short tons, but this is evidently an error. 


RESULTS OF TESTS OF MISSOURI COALS. 


The more important features of the results of tests made on Missouri coals at the 
Geological Survey coal-testing planta at St. Louis, Mo., are briefly summarized 
below. For more detailed reports, see Professional Paper No. 48 and Bulletin No. 
290 of the United States Geological Survey. 


a For brief description of the equipment used in these tests, sce p. 6. 
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Missouri, No. 1.—Operator, New Home Coal Company. Mine, No. 1, at New Home, Bates County. 
Kind of coal, biturninous, run of mine. 


Chemical analyses. 


Mine samples. | lé 
Si [MOÍSTUTO ————————————— 4.80 4.92 8.33 
É Volatile matter............... "———— Mo 38. 10 88. 28 33. 58 
E Fixed CARDO cess vcr RC D URP Eve ratu tud E eed EVEN M VES 42. 93 42.28 38. 73 
E TE O A A E A EENS EE ERE 14,17 | 14.52 19. 36 
A A a E E 5. 35 5.34 5.2 
£ Hydrogen A D A IN 4.97 
EC der A Lm T 57.00 
= NItTORGI see ok chee O A leek vm odds 0. 94 
ORY ROU aia A sl nde ew edel eo nr o c 12. 48 
Calorific value determined: 
CHIOTIOR Mee cT 6, 662 5,881 
British thermal units................ ————————— ere) per P 11,992 10,5 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 7.92 
pounds; dry coal consumed per electrical horsepower per hour, 4.41 pounds. 
Briquetting test: Will briquet readily and make good briquets with 6 to 7 per cent of soft pitch. 


Missouri, No. 2.—Operator, Northwestern Coal and Mining Company. Mine, No. 8, 1 mile south of 
Bevier, Macon County. Seam, Bevier. Kind of coal, bituminous, run of mine. CEPI 


Chemical analyses. 


Mine samples. aan T 
O MET dT" 14.74 12, 90 11.50 
E Volta is 388.53 | — 36.54 83. 63 
rai Carbon. ———————————— 38. 95 39. 90 38. 01 
E fn idea E POER E EE E E E A 7.78 10. 66 16. 86 
SUID och pase eee AAA AENA 3.79 8. 83 5. 16 
rp lE eM 5.12 
E CALDOR A i d whe EETERERTAREUDEEN VAN RR. AA AA dua Pica ERE | — is 54.79 
3 Nitrogen ace cbs up bund own dad O conc OV V RUE oh 0. 96 
WIRY ROD a swe Rd ke eR E E SE TUS AS aedis Kouse a deu e eee ES cultas 17.11 
Calorific value determined: 
Calorias add di 6,214 AAA 5, 055 
British thermal Unitsics cscs rad A ESAE 11, 185 oo 10, 179 


Boiler test (better of two trials): Water evaporated by 1 pound of dry coal, at and from a tempera- 
ture of 212? F., 7.26 pounds; dry coal consumed per electrical horsepower per hour, 4.81 pounds, 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.71 pounds. 

Washing test: In a charge for coking, the ash content was reduced from 16.86 to 7.76 per cent and 
the sulphur from 5.16 to 3.24. 

Coking test: The washed coal yielded long-tingered brittle coke, high in ash and sulphur. 
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Missouri, No. 3.—Operator, Mendota Coal and Mining Company. Mine,at Mendota, Putnam County. 
Seam, Mendota. Kind of coal, bituminous, slack. 


Chemical analysis. - 


Car 
sam ple 

"S ( MOLSIU d S i aida tee cde ruo Eoi aves. is sace finca icu oe ce awa dele ha ud 15. 71 
H Volatile nBtlop. iu co ees Uete E ntu PeAORERXK adoos 28.62 
UBICA CArDON ri AL As 34. 89 
E ARN o eunasuat s nas 20. 78 

pee A A A A PH 3. 69 
= HyVdFORGH iowa eeu sce un oe aides PRECOR UEM. Lu I su Ee NUMAE REESE 5.23 
BiCarbon ............ —————À——— — — —— — Xn — M M x 48.87 
z NIPONA seeds a E a AA qu dE RN QUE ES 0. 82 

DXVEBD. 2 es as D at eek cadens A E 20. 61 
Calorific value determined: 

Bio Ert 4,911 

British thermal units................... c ce cec creer mS RAW ees A A TN 8, 840 


Boiler test: Water evaporated by 1 pound of dry raw coal, at and from a temperature of 212° F., 5.82 
pounds; dry coal consumed per electrical horsepower per hour, 6 pounds, With washed coal the 
figures are 7.43 and 4.70 pounds. 

Coking test: Though washed, showed no tendency to coke. 

Washing test: By a modified Stewart jig the ash in the very dirty coal was reduced from 28.39 per 
cent to 7.59 per cent, and the sulphur from 4.30 to 2.89 per cent, but the amount of coal lost was too 
great for economical work. 


Missouri, No. 4.—Operator, Morgan County Coal Company. Mine, near Barnett, Morgan County. 
Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. ple: 

SMOÍSIUTO  .oooooocccoonccccnnnconnonacncnnnccccnn e enn nnn n 13. 34 10. 57 12. 67 
8 Volatile Mat exu EewirATeRprrrw ERU dia 37.72 41.11 41. 45 
WIFIxéd cCatbolécciec ueeweessssdkuEe ara ERA EREES VERO PEE REOR ERE 42. 03 42.17 41. 05 
A O E 6.91 | 6.15 4.83 
eue ——— M— —— ——À— ———— sess 5. 06 5. 00 5.12 
z O RETI CE er 6.18 
B CüftbOllasuzieer xw Uri Ra eriRCReQEecdR la ea eb bag dts 66. 87 
E NICO Cd NAAA A A aisle bas Pavese 0. 69 
ORV RON CN T 16. 31 

Calorific value determined: 
CRIOFIOS TuS diari Dp Ecke esa eT E PUES ME 6,447 AA 6, 937 
British thermal units................ ccce ccce cease eee ocho ocnoecns 11,605 1.5 or 12, 487 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 8.83 
pounds, dry coal consumed per electrical horsepower per hour, 3.96 pounds. 

Coking test: Unwashed coal gave fair coke, of gray color and good metallic ring, but too high in 
sulphur for the blast furnace. Better coke can probably be had by washing the coal. 
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MONTANA. 


Total production in 1905, 1,643,832 short tons; spot value, $2,823,350. 

The coal-mining industry of Montana has shown comparatively little change dur- 
ing the last 11 years, and although the production in 1905 exhibited an increase of 
284,913 short tons, or 21 per cent, over that of 1904, it exceeded by only 130,000 tons 
the average production during the preceding 10 years, and was a little less than the 
output reported in 1897 and in 1900. The returns for 1905 do, however, indicate an 
unusual demand upon the coal mines of the State in that year, for, in addition to the 
increased production over the preceding year, prices showed a decided improvement 
and the total value an increase of $628,802, or 28.7 per cent, from $2,194,548 in 1904 
to $2,823,350 in 1905. The average price advanced from $1.61 to $1.72 per short ton. 
The larger part of the coal produced in Montana is sold for locomotive use, and the ` 
improved conditions last year were doubtless due to increased business with the 
transportation companies. 

Notwithstanding the increased production in 1905, the number of men employed 
shows a decided decrease, while the average number of working days was the same 
as in 1904. The total number of men employed in 1905 was 2,181, as compared with 
2,505 menin 1904. The average number of days worked was 243 in both years, while 
in 1903 there were 2,155 men employed for an average of 254 days. Theaverage pro- 
duction per man in 1905 was 753.7 tons, against 542.5 in 1904 and 691 in 1903. 
The average daily production per man was 3.1 in 1905, 2.23 in 1904, and 2.72 in 1903. 

One mine in Montana was closed from January 1 to August 19 by a strike which 
had been inaugurated in August, 1904. This mine employed a total of 200 men, and 
it is the only instance of labor trouble reported in Montana during the year. 

The statistics relating to the use of mining machines show that in 1905 there were 
58 machines in use, against 57 in 1904 and 63 in 1903. The machine-mined pro- 
duction in 1905 amounted to 752,665 short tons, or 46 per cent of the total output, as 
compared with 482,924 short tons, or 35.5 per cent of the total output in 1904. 

The statistics of production in Montana in 1904 and 1905, with the distribution of 
the product for consumption, are shown in the following tables: 


Coal production of Montana in 1904, by counties. 


Sold to | used at 


loca! Aver- 
Loaded trade mines Made 


AV " 
e ve 
ag ag rage 


at mines for Total Total num- |number 
County. for ship- EDT steam EO quantity.| value. yates ber of | of em- 
ment. eur y| and . or days |ployees, 
ployees. heat. active. 


— | —— |—O 1M | ————— | ee 1—————— 


Short Short | Short | Short Short 
tons tons tona. tona tons 2 
Carbon .............. 513, 809 9,807 | 21,360 |........ 544,976 | $795,531 | $1.46 279 688 
Cascade ............. 534,231 | 11,202 | 38,628 | 15,094 | 599,158 | 926,670 | 1.55 237 1,121 
Chouteau...........- 800 A emm 5, 764 12,092 | 2.10 183 18 
Fergus............... 8,118 | 10, 409 AC yg A 19, 109 68,520 | 3.59 225 57 
Pürk.. oes 18, 900 8,996 | 3,250 | 47,500 78,616 | 227,226 | 2.89 213 265 
Other countiesa..... 63, 000 2,130 | 9,454 | 35,772 | 110,356 | 162,579 | 1.47 218 856 
Small mines.........|.......... 910 Mj A OPEN 910 1930. |. cocos n ensuite 
Total.......... 1,138,861 | 48,418 | 78,274 | 98, 866 |1, 358,919 |2, 194, 548 | 1.61 248 2, 505 


a Deerlodge, Gallatin, Meagher, and Sweet Grass, 


639 MINERAL RESOURCES. 


Coal production of Montana in 1905, by counties. 


Sold to | 
ocal Used at Aver- 
Loaded a mines Made y A 
Count at mines and for Into Total Total ce | num number 
y. for ship- | sed b coke, quantity.| value. r | ber of | of em- 

ment. | "er PY | and On. | days |ployees. 

Short Short Short | Short Short 

tona tons tons. tons tons. 
Carbon .............. 549,252 | 18,172 | 25,990 |........ 688, 414 | $925,086 | $1.57 286 708 
Cascade ............. 793,165 | 11,746 | 21,115 |........ 826,026 |1,383, 750 | 1.68 239 972 
Chouteau............ 1, 600 5,000- A en wax 6, 500 18,840 | 2.06 217 12 
Fergus............... 4,075 11,128 A 16, 228 50,994 | 3.35 189 65 
PATE S oh bcs ec 2, 514 512 | 10,004 | 65, 777 81,807 | 241,463 | 2.95 148 312 
Other countiesa..... 115, 300 962 | 6,994 |........ 123,256 | 201,060 | 1.63 297 12 
Small mines.........].......... A era hes 2, 601 TAM | MT escis ee REV es 


Total .......... 1,465,806 | 45,121 | 64,128 | 68,777 |1, 648, 832 |2, 823,850 | 1.72 248 2, 181 
a Deerlodge, Gallatin, &nd Meagher. 


In the following table is presented a statement of the coal production of Montana, 
by counties, during the last 5 years, with the increases and decreases in 1905 as com- 
pared with 1904: 


Production of coal in Montana, 1901-1905, by counties. 


[Short tons. ] 

Increase or 

County 1901 1902. 1908 1904 1 ecrease 

in 1906. 
Carbon,- AA 498, 560 604, 954 689, 997 544, 976 588, 414 | + 43, 438 
Cascade...................... 789, 407 761, 572 738, 064 599, 158 826,026 | + 226,868 
Chouteau .................... 5, 060 10, 772 9, 875 5, 764 6,500 | + 736 
Fergus cceecsstcwsiue cece 500 5, 200 9, 784 19, 109 15,2228 | — 3,881 
Gala coa e e 24, 583 88, 000 58, 696 109, 556 128,006 | + 13,450 
PATE ie odo oii REEIVRUN 77, 981 89, 640 86, 044 78, 646 81,807 | + $3,161 

Other counties and small 

THING used onte rex dx EEES 685 a], 400 1,710 2,851| + 1,141 
TOM rre 1,396,081 | 1,560,823 | 1,488,810 | 1,858,919 | 1,643,832 | + 284, 913 
Total value .................. $2,009, 316 | $2, 443, 447 | $2, 440, 846 | $2,194, 548 | $2, 823,350 | +§628, 902 


a Includes production of smal] mines. 


Although most of the coal of Montana is of Cretaceous age, coal-bearing formations 
are found in all rocks, from the Jurassic to the Tertiary. The coal found in the 
Jurassic, however, is too thin to be profitably worked. The coals of Montana vary 
in character, from lignite to bituminous, some of the latter being fair coking coals. 
The total area of Montana underlain by coal is estimated at 32,000 square miles. The 
producing areas are in somewhat widely separated fields, among which may be men- 
tioned the Bull Mountain field, northeast of Billings, where a considerable amount : 
of prospecting and development work has been done. The coal of this field is lignitic 
in character. In the Clark Fork field, in the southwestern portion of Yellowstone 
and northeastern part of Sweet Grass counties, and extending southwestward through 
Carbon County, the coal is lignitic and not at present worked to any large extent. 
The Rocky Fork field, in Carbon County, contains five different beds of coal, varying 
in thickness from 4 feet to 7 feet 9 inches. All of this coal is between lignite and 
bituminous, and said to make an excellent steam and domestic coal. The Yellow- 
stone field and the Trail Creek field are located in Park and Gallatin counties, and 
cover the operations in and around Bozeman and Livingston. 'The Cinnabar field 
is a small area lying just north of the Yellowstone National Park, and west of this 
are the West Gallatin and Ruby Valley fields, which have not yet been developed 
to any extent. Other areas are the Toston, Smith River, and Belt, or Great Falls 
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fields, the last mentioned being the most important. Some of the largest mines in 
the State are those at Cottonwood, in Cascade County, and, as shown in the forego- 
ing table, 50 per cent of the total and 80 per cent of the increased production in 1905 
were credited to this county. Carbon County, the second in importance in the State, 
produced a little less than one-third of the total output in 1905 and contributed 
about 15 per cent of the increase. 

The coal-mining industry of Montana has, according to the records, just entered 
the second quarter century of its history. So far as known, the first coal produced 
in the State, or Territory, as it was then, was mined in 1880, in which year the pro- 
duction amounted to 224 tons. It was not until 1889, however, that the industry 
assumed any importance, the production increasing nearly 800 per cent, from 41,467 
short tons in 1888 to 363,301 short tons the following year. During the next six 
years development rapidly advanced, until in 1895 it exceeded 1,500,000 tons. Since 
that date the annual production has remained comparatively steady, as shown in 
the following table: 


Coal production of Montana, 1880-1905. 
[Short tons.] 


Year. Quantity. Year. Quantity. | Year. Quantity. 
ES cessere 224 || 1889.........Leeeeee- 363,301 | 1898..,........ suse. 1, 479, 803 
Pul o ricus ssh ds 5,000 || 1890.......... ee sss- 517,477 | 1899................- 1, 496, 451 
e AA 10,000 || 1891................. 541,861 © 1900........... sess 1, 661, 775 
Do. RM 19,795 || 1892.......... ees ..| 564,648 | 1991............ sees 1, 396, 081 
ON 80,376 || 1893................. 892,309 || eseeeeeeee 1, 560, 823 
PLC MM ERA 86, 440 || 1894............- eens 927,395 | 1908...... nn 1, 488, 810 
VR RERO 49,846 || 1895......... sees esse 1,504,193 | 1904.............008- 1,358, 919 
BST NR EE REO 10,202 || 1896.............-... 1,513,445 | 1905................- 1, 643, 832 
1888... 2 cece eee eee 41,467 || 1897............. 1, 647, 882 | 


RESULTS OF TESTS OF. MONTANA COALS. 


The more important features of the results of tests made on Montana coal at the 
Geological Survey Coal Testing Plante at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin No. 
290 of the United States Geological Survey. 


Montana No. 1.—. Mine, at Red Lodge, Carbon County. Kind of coal, black lignite, or subbitu- 
minous, No. 4 washed nut. f . 
Chemical analysis. 


Car 
sample 

"an [oridip, Ma PES 11. 05 
E Vola 0 le Matter. <a ie 35. 90 
ra UEC. carbon.. it A A eign spin tie cle Wind A A 42. 08 
E O Tp ER RETE 10. 97 

SUIpDür. i cc ng te ose aa te A d see qeu rU A E I ERE 1. 73 
$ HONOTOR EOL o A A a e a 5.37 
E CADA a edo EE E A edd 59. 08 
S NIOR M 4 ee baa tek AA IS AAA AAA AAA A AAA ARA AA 1.3 
A VOT sae ie cts O O A O D T 21. 52 
Calorific value determined: 

CARLO MON A A A Aa 5, 855 


British thermal niis. A A AAA 10, 539 


Producer-gas test: Dry conl consumed per electrical horsepower per hour, 2.25 pounds. 
Briquetting test: Briquets were made with hard pitch and with soft piteh as binder. 


a For brief description of the equipment used in these tests see puge 6. 
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NEW MEXICO. 


Total production in 1905, 1,649,933 short tons; spot value, $2,190,231. 

Compared with 1904, when the coal production of New Mexico amounted to 
1,452,325 short tons, valued at $1,904,499, the output in 1905 exhibits an increase of 
197,608 short tons, or 13.6 per cent, and a gain in value of $285,732, or 15 per cent. 
The most notable increase was made in Colfax County, the principal producing 
county, and in which the only coke-making establishments in the Territory are 
located. In fact, the increase in Colfax County was larger by 45,000 tons than the 
total increase in the Territory, and small gains were made also in McKinley and 
Santa Fe counties, but these were partly offset by losses in Lincoln, Rio Arriba, and 
other producing counties. An augmented demand for coke was partially responsible 
for Colfax County's increase, the amount of coal made into coke showing a gain of 
nearly 60,000 tons. 

The coal mines of New Mexico gave employment in 1905 to 2,108 men, who 
worked an average of 234 days, against 1,849 men for 228 days in 1904. Dividing 
the tonnage by the number of men employed it is seen that the average made for 
each employee was nearly the same in both years, 785.5 tons in 1904 and 782.7 tons 
in 1905. In 1903 the average production per man was 862. These figures, compared 
with those of other States and Territories, show that New Mexico stands near the 
top in the productive efficiency of the mine workers. There are only five States 
which show better records, and three of these are in the Rocky Mountain region— 
Colorado, Utah, and Wyoming. The others are Maryland and Pennsylvania 
(bituminous). 

The average daily tonnage per man in New Mexico in 1905 was 3.34, against 3.49 
in 1904 and 3.31 in 1903. The use of mining machines does not materially affect the 
production in the Territory nor the efficiency record of the miners. There are only 
two mines in New Mexico in which machines have been installed, and the machine- 
mined production is comparatively negligible. Most of the mines are operated on a 
10-hour per day basis. 

There were no strikes reported in New Mexico in 1905 and the number of acci- 
dents were few, five men, according to the report of Mr. Jo. Sheridan, Territorial 
mine inspector, being killed during the fiscal year ending June 30, 1905. The death 
rate per thousand employees was 2.35. The number of tons mined for each life lost 
was 306,860. 

The statistics of production by counties during the last two years, with the distri- 
bution of the product for consumption, are shown in the following tables 


Coal production of New Mexico in 1904, by counties. 


Sold to Used at 


Aver- | Aver- 
Loaded | local | mines Made e age | Average 
Count at mines| trade for Into Total Total i: pd num- |number 
y. for ship- land used, steam coke quantity.| value. | P. r | ber of | of em- 
ment. | byem-| and : ion days |ployees. 
'ployees.| heat. * | active. 
Short Short | Short | Short Short 
tons. tons. tona. tons. tons. 
Colfax.............. 657,359 | 12,828 | 15,457 | 108,811 | 788,955 | $931,003 | $1.18 222 745 © 
McKinley .......... 429, 205 2,312 | 10,848 |......... 441,865 | 581,719 | 1.32 226 696 
Rio Arriba.......... 34, 82b 5, 500 500 |... sss 40, 825 63,062 | 1.54 247 65 
Other countiesa....| 160,812 4,407 | 16,319 |......... 180,588 | 828,543 | 1.82 239 M 
Small mines........].......... E A E M AR 142 1721 43:21 1... ls 
Total ......... 1,282,201 | 25,189 | 41,624 | 108,811 |1,452,325 |1, 904, 499 | 1.31 228 1, 849 


a Lincoln, Sandoval, San Juan, Santa Fe, and Socorro. 
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Coal production of New Mexico in 1905, by counties. 


Sold to Used at Aver- 


Aver- 


Loaded | local | mines . age |Average 
County atmines| trade for ee Total Total yum " num- [number 
y for ship- jandused, steam coké quantity. value. ¡P berof | of em- 
ment. |byem-| and j ton days | ployees. 
ployees.| heat. ` jactive. 
Short Short | Short | Short Short 
tons tons tuns. tons tons 

Colfax............. 838,518 | 14,449 | 17,151 | 161,711 1,031,829 |$1, 232,412 | $1.19 256 1,087 
McKinley ......... 465, 755 1,852 , 13,463 |......... 480, 490 677,217 | 1.41 216 633 
Other countiesa...| 118, 436 3,852 | 14,649 ¡......... 136, 937 279,844 | 2.04 200 388 
Small mines.......|.......... AA x 677 78 | 1191.5: ce lees eens 


| 


Total ........ 1,422,129 | 20,830 | 45,263 | 161,711 iio 2, 190,231 1.33 234 2,108 
a Lincoln, Rio Arriba, Sandoval, San Juan, Santa Fe, and Socorro. 


A statement of the production of coal in New Mexico, by counties, during the last 
five years, with the increases and decreases in 1905 as compared with 1904, is shown 
in the following table: 

Cocl production of New Mexico, 1901-1905, by counties. 


[Short tons.] 


| Increase 
County 1901 1902 1903 1904 1905 or decrease 
| in 1905. 
McKinley...........-..-eeees 516, 533 432, 108 569, 362 441, 865 480,490 | + 38,625 
Coti 249, 296 346, 373 723, 786 788,955 | 1,081,829 | + 242,874 
Lincoln .................. DD 156, 621 99, 000 97, 229 70, 964 : 19,143 | — 51,821 
Rio Arriba .............. eee 38, 912 47,600 35, 500 40, 825 : 31,700 | — 9,125 
Santa Fe..... a 106, 454 90, 895 75,535 60,010 | 69,832 | + 9,712 
Other counties............... 18, 700 32, 787 40, 369 49, 626 16,939 | — 32,687 
Total 2: tos 1,085,546 | 1,048,763 | 1,541,781 | 1,452,325 | 1,649,933 | + 197,608 


Total value ............ $1,546, 652 


$1,500,230 | $2,105,785 ¡ $1,904,499 | $2, 190, 231 + 8255, 732 


Like the other coals of the Rocky Mountain region, the coals of New Mexico are 
of Cretaceous age and vary from lignite to anthracite. The anthracite areas are, 
however, those in which the coal has been locally metamorphosed by volcanic 
intrusion, and the producing areas are small. The production of anthracite from 
the Territory does not amount to 50,000 tons a year. As in Colorado, the known 
producing areas of New Mexico occur in somewhat widely separated localities. The 
principal fields are the Raton field, in Colfax County, which ig the southern end of 
the same field in Colorado; the Durango-Gallup field, which extends from Durango 
southward through Rio Arriba and McKinley counties to Gallup and Mount Taylor, 
and embraces a number of districts, of which the Gallup, Monero-Lumberton, and 
Fruitland are the principal producers in the Territory. The Los Cerillos and Tejon 
areas, in Santa Fe County, and the Whiteoaks field, in Lincoln County, make up 
the principal producing areas. A considerable amount of development work is now 
being carried on in the Gallup district, and this is expected to prove of decided 
importance in the future. Some of the coals of New Mexico are true coking bitumi- 
nous coals, and a considerable quantity of coke is made in the Territory each year. 

At the present time this field is attracting a great deal of attention, and it seems 
probable that extensive developments will be undertaken in the nearfuture. Already 
the Denver and Rio Grande Railroad has built a standard-gage line southwest from 
Durango, Colo., to Farmington, N. Mex., and there are persistent rumors that the 
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Southern Pacific will build north through this field to Denver. If this is carried 
out, commercial development will doubtless follow on a considerable scale. 

The quality of the coal in this field deteriorates southward, or away from the San 
Juan Mountains, and throughout most of New Mexico it is probably a high-grade 
black lignite. 

The first record of coal production in New Mexico is that contained in the first 
volume, Mineral Resources of the United States, published in 1882. In that year 
the production amounted to 157,092 tons, a little less than one-tenth of what it is 
at the present time. 


Coal production of New Mexico, 1882-1905. 
[Short tons.] 


Year. Quantity. Year. » Quantity. | Year. Quantity. 
e 157,092 || 1890..............-.- 375,777 || 1898B......ooooommoco. 9x2, 288 
TABS 02-06 cerirose) 211,347 || 1891................. 462,328 || 1899............. e. 1,050,714 
||... EN 220,557 | 1892...............-- 661,330 |, 1900................. 1, 299, 299 
TSSD UP 300,202 || 1893................- 665,094 || 1901................- 1, 086, 546 
TENG DRE 271,285 || 1894... ... LL eee ee 597,196 || 1902...............-- 1, O48, 763 
WONT euo sva tat fees 508,034 || 1895........... Less 720,654 || 1903................. 1;511, 781 
O cada 626,665 | 1896.......... eere ees 622, 626 |, 1904.............0.0- 1, 452, #25 

| 1905. access hes. 1,619, 933 


ABB Lea kis Sra es 486, 043 | 199]. eRera d RR 716, 981 


RESULTS OF TESTS OF NEW MEXICO COALS. 


The more important features of the results of tests made on New Mexico coals at 
the Geological Survey coal-testing plant? at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin No. 
290 of the United States Geological Survey. 


New Mezico, No. 1.—Operator, American Fuel Company. Mine, Weaver, 3 miles north of Gallup, 
McKinley County. Seain, Nos. 3and 34. Kind of coal, black lignite, orsubbituminous, run of mine. 


Chemical analyses. i 


Mine samples. | 


Cur 
Beam 3, | Seam 3}. sample 
g MOISLUTO 12 obs uses AAA AAA AAA 11.77 10. 96 12.29 
B Volatile A pedea Sa pa bU a e de ao a Ua Gu dae 41. 85 42. 63 34. 58 
w Fixed CREDO MD a m KE ROME PE RAE REV RON Re ARRA D die moe 43.11 42. 39 46.14 
idad pac | 3. 26 4.01 6.99 
(USIP o 20.2. eee eee eee ee cece nnne n nnne nennen sn enne 0. 54 0. 52 | 0. 63 
z Hydrogen eco cease caper veo t itane eva rates als isa cuore Raw loque duro e a Gud 5. 82 
ECUOtUOIb ot eda via eet acing e laces bau aM cou scacetadleee ete E E Qu eese MEE 63. 31 
= NICTOR CM als Sani d pet d qr vue d EEG TE | 1. 08 
ORV CON deca oe es SA QUE tor Ge el cu cated ele ee hele oa Midis Leg ec E Mr duse acs ey 2.2 
Calorific value determined: | 
CRIORIOS qu cee aretha oe eeu ear Doe os utres fru as ca Ld pM ets. | 6,603 | 6,251 
British thermal units ........ceeseessee eese esee sete nennen | M aede | 11,885 ' 11,252 


Boiler test: Water evaporated by 1 pound of dry coal, atand from a temperature of 212 F., 7.41 
pounds; dry coal consumed per electrical horsepower per hour, 4.90 pounds, 

Briquetting test: The most satisfactory test was with 8 per cent of a pitch obtained in manufactur 
ing gas from heavy petroleum. The briquets were hard, strong, and clean, with a crushing strength 
of 13,050 pounds to the square inch. 


a For brief description of the equipment used in these tests see page 6. 
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New Mexico, No. 2.—Operator, Caledonian Coal Company. Mine, Otero, 1} miles east of Gallup, 
McKinley County. Seam, Otero, Thatcher, Crownpoint. Kind of coal, black lignite, slack. 


Chemical analysis. 


Mine samples. Ne A 

gs MOISTUTO ceses sass A e ida 9.13 9. 68 9. 40 10. 80 10.79 
2 Volatile A edes roodo rite 40.77 | 41.42] 40.05] 40.35 33. 82 
| PÍXEL carbon: corista 40.23 | 40.82] 37.87 | 42.77 36.73 
E fon xoc DTP 9. 87 8. 08 12. 68 6. 08 1%. 66 

SUPE da 1.27 1.5 0. 84 1. 06 1. 26 
= as e oco Adee edere tart A eda ex A aaea 5. 22 
En". MET SUPREME EDS 55.07 
= NITLORCO Q4oseesePripespe aa lenses ep Ron | P e ST ETEN 0. 95 
is DXVEOll. S cree RV EER C eee hein E RE n Mri Rex cao Kod Roe MAE EMEND: 18. 84 
Calorific value determined: 

CHIOBHOR A dv oSVR ER E Sa v SR We M ES acts earn A pae LONE Ly s CE AA 5,504 

British thermal units.....................ccceee| se nne 11023) AS esa ERE XT 9, 907 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 6.41 
pounds; dry coal consumed per electrical horsepower per hour, 5.45 pounds. 

Briquetting test: Trials of hard and soft pitches in varying proportions definitely proved that similar 
dirty lignite can not be briquetted well with any commercial percentage of pitch as a binder, except, 
perhaps, a pitch made from petroleum. 


NORTH CAROLINA. 


There are two areas in North Carolina in which coal occurs. Both of these are 
found in the Triassic formation and are of the same age as the Richmond coal basin, 
in Virginia. Thetwo areas are known as the Deep and Dan River fields, being 
named from the two rivers which drain them. The only productive beds at present 
are those in the Deep River district, in Chatham and Moore counties. For several 
years practically all of the production has been from one mine, the Cumnock, near 
Egypt, in Chatham County. The output has been very irregular and during the 
last 3 vears has notably declined. "The largest production in recent years was in 
1899, when 26,896 short tons were mined. 

In the following table is shown tlie production during the last 5 years, with the 
distribution of the product for consumption: 


Distribution of the coal product of North Carolina, 1901-1905. 


Sold to Aver- Aver- 
Loaded local Used at ire age | Average 
Xear atmines| trade mines for! Total Total vien num- | number 

d for ship- [and used steam |[quantity.| value. | P op Derof | of em- 

ment. by em- iand heat. hon davs | ployees, 

ployees. . CHINE: 

Short tons.|Shorttons.|Shorttons, Shorttons. 

E iisas 10,000 |.......... 2, 000 12,0390 | $15,000 | 81.25 300 25 
EA dle ern a ba 20, 400 100 2, 500 23, 000 34,500 | 1.50 285 40 
NOUS A radere 14, 429 87 2, 793 17, 309 25,300 | 1.47 264 | 49 
A 25 oats E vo eed eee’ 4, 600 300 2, 100 7,000 10,500 | 1.50 210 25 
IO can e re useseii ne 461 1,096 iria 1,557 2,336 | 1.50 60 15 


The United States census of 1840 stated that a production of 3 tons was obtained 
from North Carolina in that year. There is no evidence of any other production 
prior to the civil war, when the necessities of the Confederate government were 
partly relieved by coal obtained from this region. After the war the production fell 
off for several years, and from 1874 to 1879 none was reported from this area. The 
Cumnock or Egypt mines were reopened in 1889, and have been producing each year 
gince that time. 
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Coal production of North Carolina, 1840—1905. 
[Short tons.] 


Year. Quantity. Year. quantile! Year. Quantity 
| TT EE A OP ERREUR 350 || 1893...... RD | 17,00 
A ea medo 30,000 | IKK. cece cee ee 800 12804 rata | 16, 900 
A EET 30,000 ^ 1RN2............. esses 400 | 180D. i ces zlscce teris 24, 900 
1864. c AN E eee ewes 400 | E TEE 7,813 
(Ono dete weave 20.000 | Idoia casi eked 500 | 3807, 5 osse eee 21,230 
A iei SANE 20,000 | 1885........ leeren ee 500 | - THOR. ccc esci see p ees 11, 495 
) o. y NURSE matte CI esses. 400 | 1899. ccce a 26, $96 
D. MM ERE 8,000 4. 28874 is 300 | 1900.............. e. 17, 7: 
E coi Iste d cr sate aches 16,000 | 18&88................00- 250 | 100) cout eost 12, 000 
1870. isa os 15,000 || 1889. ..ooooccccococco oo 003-0 WOOO AA AS 23, 000 
a eel E AA 15,000: | 1890. orar 10, 262 | 1908.............. eese 17, 309 
ds 125000 ISO orcas 20,35n-|| 1904: 9. ebore ehe ! 7,000 
a EORR 10,000 | i Lees 6,679 || 1905...........-eeese- | o 1557 


NORTH DAKOTA. 


Total production in 1905, 317,542 short tons; spot value, $424,778. 

All of the coal produced in North Dakota is brown lignite, extensive beds of which 
underlie the western half of the State. It is not a high-grade fuel for heating pur- 
poses, and until 1896 the mining of it was carried on principally by ranchmen who 
had no other fuel. The production of lignite during the last ten years has, however, 
been considerably increased by the enactment of a law by the North Dakota legisla- 
ture which compels the use of lignite in all State buildings and institutions. The 
production in 1905 was the largest in the history of the State, being 45,614 short 
tons, or 17 per cent in excess of that of 1904, and 38,897 short tons, or 14.0 per cent 
over that of 1903, when the largest previous output was obtained. The increased 
production was at a sacrifice in values, the average price having declined from $1.50 
per ton in 1903 to $1.43 in 1904 and $1.34 in 1905. The total value in 1905 was only 
$6,773 more than that of 1903. 

The coal mines of the State gave employment to 626 men in 1905, against 554 in 
1904. They averaged 192 days in 1904 and 187 days in 1905. Most of the mines 
worked 10 hours. There were no strikes in 1905, while in the previous year there 
were 175 men idle for 36 days. The number of mining machines in use has been 
the same for the last 3 years—9 altogether. The machine-mined product in 1905 
was 97,789 short tons, compared with 125,097 tons in 1904 and 115,222 tons in 1903. 

The statistics of production in 1904 and 1905, by counties, with the distribution of 
the product for consumption, are shown in the following tables: 


Coal production of North Dakota in 1904, by counties. 


Sold to | € Aver- 
Loaded | local | Used nt a s age | Average 
County at mines! trade [minesfor| Total Total om num- | number 

y. for ship- | and used]. steam (quantity. value. I o, ber of | of em- 

ment. by em- jand heat. | t | days | ployces. 

ployees. | * ‘active. 

Shorttons. Shorttons. Short tons. Short tona. 

Morton ooo S 5, 700 4, 863 100 10,663 | $15,239 | 81. 43 100 35 
SUATK um 38,919 18, 000 825 52, 744 61,757 | 1.17 220 68 
Ward ocios 44, 367 40, 398 3, 001 87,766 . 159,391 | 1.82 164 257 
WILHASTIB sisi: 7,280 1,775 130 9,185 | 16,274 | 1.77 97 44 
Othercountiesa.......... 87,390 19, 749 1,031 | 108,170 | 130,991 | 1.21 271 150 
Small mines .............|.......... 3,400 |.......... 8, 400 | OE Lm O DES 
e AAA 183, 656 83, 185 5,087 | 271,928 39,052) 1.43 192 5H 


a Burleigh, Emmons, McLean, and Mercer. 
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Coal production of North Dakota in 1905, by counties. 


Sold to Aver.  AVer 
Loaded local Used at ind age | Average 
Count at mines| trade /mines for) Total Total rice | DUM- number 

y. for ship- [and used| steam |quantity.| value. P iE berof | of em- 

ment. | by em- jand heat. ae days | ployees. 

ployees. ' , active. 

Short tons. Short tons. Short tons. Short tona. | | 
Morton... ood 60 6 rmn 19, 100 6, 950 50 26,100 | $37,522 | $1.44 | 152 67 
SAK ccc exes emerebesh eut 35, 917 12, 750 750 49, 417 56, 761 1.15 ! 211 72 
Wet ao ELE weUCCURPE 81, 684 49, 248 6,610 137, 542 190, 292 1.38 215 258 
Williams................. | 6, 282 2, 84 122 9, 268 17,710 | 1.91 104 65 
Other countiesa.......... j 9458 | 26,517] 2,824 | 95,52] 121,00 | 12,| 17 | 173 
Small mines ............. srt 1,549. AO Lem 3099). AAT cd bis 
Total....... n | 207,514 99, 672 10,356 | 317,512 | 424,778 | 1.34 187 | 626 


a Burleigh, Emmons, McLean, and Mercer. 


The production by counties during the last5 years, with the increases and decreases 
in 1905 as compared with 1904, is shown in the following table: 


Coal production of North Dakota, 1901-1905, by counties. 


[Short tons. ] 
Increase or 
County. 1901, 1902. 1903. 1904. 1905. decrease, 
1905. 

Burleigh..................... 44, 054 76,258 104, 835 92, 970 74,357 | — 18,613 
McLean.......... eene 1, 000 3, 150 3, 925 13, 100 15,515 | + 2,416 
Monos daa 52, 850 18,317 13, 500 10, 663 26,100 | + 15,437 
BtATE: ETE nies hae | 18,700 35, 000 46, 761 62, 744 49417| - 3,327 
Ward 2.0.2... cc cece ec ceeeeeee 48, 681 93, 786 98, 081 87, 766 137,542 | + 49,776 
A ISIBE A O neuve d nas 8,935 9, 185 9,268; + 88 
ió | cd e TER 2, 100 4,000 | + 1,900 

METEO var crias 
Smal] Mines A A 2, 605 3, 400 1,313 | — 2,057 
Total... ee 166, 601 226,511 278, 645 271,928 317,542 | + 45,614 


Total value .................. $214, 151 $325, 967 $118, 005 | $389, 052 $424, 778 +$35, 726 


Almost the entire western half of North Dakota is underlain by beds of lignite, 
which vary in thickness from a few inches to 33 feet. The lignite is local in its 
development, and cases are rare in which an individual bed can be traced or identi- 
fied over more than 2 or 3 square miles of territory. For this reason careful pros- 
pecting with a pick along the river bluffs and with core drill on the upland is 
essential before development is undertaken. 

According to the reports of the State geological survey, 97 townships contain in 
some part of their area at least one bed of lignite 7 feet or more thick, while at least 
100 other townships contain beds, from 4 to 7 feet thick. The lignite is generally 
well exposed along such streams as Big and Little Missouri, Knile, Heart, and Mouse 
rivers. Mining is carried on to some extent at most of the townsalong the Northern 
Pacific Railway west of Mandan, on the Minneapolis, St. Paul and Sault Ste. Marie 
Railway in the Mouse River Valley, and also north of Bismarck, and to a small 
extent along the Great Northern Railway near Minot and Williston. The total area 
underlain by lignite-bearing beds is estimated to be 35,000 square miles. 

The lignite is brown and generally woody, and as it comes from the mine contains 
about 40 per cent of moisture. Upon exposure to the atmosphere the lignite loses 
some of this moisture, and as a result it ‘‘slacks’’ or crumbles to pieces. If exposed 
indefinitely it breaks down to a fine powder, with probably considerable oxidation 
and loss of volatile combustible matter. 
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On account of its heavy percentage of moisture and rapid disintegration on exposure 
it does not stand transportation well, and consequently its field of usefulness is limited. 
So far its principal use has been to supply fuel to the settlers on the treeless plains in 
the western part of the State, and for this purpose it has been mined in a crude way in 
almost every county in the lignite-bearing area. Commercial mines are situated on 
the lines of railway, and these supply the towns of the State with fuel for domestic 
purposes and for use under steam boilers. On account, however, of the large per- 
centage of moisture contained in the lignite it has difficulty in meeting competition 
with Pennsylvania and West Virginia coals, which find their way into this country 
via the Great Lakes. 

Lignite has doubtless been mined and used in North Dakota by ranchmen and 
others since the time when North Dakota was a Territory, but it was not until 1884 
that anv record of production was obtained. "This was published in the volume 
Mineral Resources for that year. Since 1884 the production has been as follows: 


Coal production of North Dakota, 1884-1905. 
[Short tons.] 


1 


Year. Quantity. | Year. Quantity. Year. Quantity. 

ABM A E E 35, 000 | 1NUD LIS p rar Rd a 40, 725 || 1900...............-- 129, 883 
INNO vos I PI E RSAUEE 25,000 | 1893...............-- 49, 630 || 1901................. 166, 601 
o vise usar e urs 25,955 | 1894............. eee 42,015 | 1902................. 226,511 
Bari 21,470 | 1895...... ducatis 38,997 || 1908.............--.- 278, 645 
BIR e RW NERA 34,000 || 1896................- 78,050 || 1904................. 211, 928 
PRR LIS Q SR eERC TR ERES 28.907 || 1807, ar 77,246 || 1900... caw ea Vu ns 317,512 
1890 ois cem We cs 30,000 || 1898...............-. 83, 895 

1891 S4 eu d ore S 30,000 | 1899................- 98, 809 


, RESULTS OF TESTS OF NORTH DAKOTA COALS. 

The more important features of the results of tests made on North Dakota coals at 
the Geological Survey Coal Testing Plant? at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48, and Bulletin No. 
290 of the United States Geological Survey. 

North Dakota, No. 1.—Operator, Consolidated Cou] Company. Mine, Lehigh, at Lehigh, Stark 
County. Kind of coal, brown lignite, run of mine (forked coal). 


-Chemical analyses. 


Mine samples. TUM 
g MOISIUFIe Li i si EVER T aeu tna A E dde N 42. 06 42. 81 32. 61 
É E um: matteren oraa e ve ea ka reU veg uae cadis UD du ius 24. 55 26.84 | 29. 19 
E eng CURDON i cas vu vase nates onse MUN ds ed oreet iu ir aou: 25.73 23, 93 | 26.75 
dro HE RE UAR EA 7.66| 642 11.42 
|Sulphur A, cou dU Rede Lev eid de wast MR M Vat ER QM Ron eee 1.13 96 | 3.54 
Z LESENKA A S 42 ta E E tail A ls | 6. 15 
BACHEDOIL aiiis Peseieua bre dota sa veda sa uou FexeDu evade i c us ist edtouR ere aem e dae ~ 39. 53 
CUUNIUFORPI rr A a RENE PAPAE . 49 
Mo MOREM RISA A PERETE | 38. 87 
Calorific value determined: | | 
Calories mmc PUE 8,421.1: ous 3,872 
British thermal units.........0....ceceeececceceececceceeceececeess » | 6,158 |. occ use: 6, 970 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 5.40 
pounds; dry coal consumed per electrical horsepower per hour, 6.47 pounds, 
Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.90 pounds. 
Briquetting test: All results negative; briquets did not cohere well. A shipment to Magdeburg, 
Germany, was successfully briquetted by the German presses, the lignite being crushed and dried. 


a For brief description of the equipment. used in these tests see page 6. 
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North Dakota, No. 2.—Operator, Cedar Coulee Coal Company. From mouth of Cedar Coulee, 4 miles 
southeast of Williston. Kind of coal, brown lignite, run of mjne. 


Chemical analyses. 


Mine samples. iml a 

g fora e ——É x "————Á——— À—— 41. 13 36. 13 36. 78 
B IA O da RV EEEE det 27.17 29. 28 28.16 
pajlab(iWe llo M" 26.34 29. 55 29.97 
Ir C ———————— b. 36 5.04 5.09 

lane Sebo pilo Sr aa ates tede edu a. 12 . 59 . 48 
i HY dPORel oe revue Mec sehen dedisti cre Ute deu td n aibe oe ues 6. 60 6. 93 
EIUCBEDOI si HUE RR A QU REEF AA qa daa 42. 00 41. 87 
= NILFOREH AAA ELE E IRE AAN AAA a .78 .69 

OXVEOH Ss xad ade D ER ab ERES uk eel n ERU awed ieee dde ee ee di 45. 04 44. 94 
Calorific value determined: 

Calories 2o iocos Jo 52 ene M DI RU EUIS eve NELLE e 3, 603 4,070 4, 002 


British thermal uüniis....... s uo crc Remo rhu re erre ruho*RE es OE T EeE | 6, 485 7,326 7,204 


Producer-gas tests: Dry coal consumed per electrical horsepower per hour, 1.80 and 2.29 pounds. 


North Dakota, No. $.—Operator, Washburn Lignite Coal Company. Mine, Wilton, 1 mile east of 
Wilton, McLean County. Kind of coal, brown lignite, lump. 


Chemical analyses. 


Mine samples. Som ë 

g (Moisture ......02 22... cece cece cece ee een cece ceeee eee e eee nana nanna naar | 40. 53 41. 88 35. 96 
B Volatile matter: ld Sod UNeMEdus tr Ee DONE Ka qe or shee’ | 27.05 26. 11 31.92 
*IFIxedearbol.sroisceferez0e2eeGur A DUNS UE Ku FE e EE 27.37 26. 73 24. 37 
dre e "————ÓÁ—— etwas 5.06 5. 28 7.76 

fae ———— Ó——————— — ——— — € 76 96 1.15 
= Hydrogen. sA cel RR E UN eae ore 6. 54 
E CHIDO 4e CLIE A eh d WE eed. beau AT E esEV a nS CRI LEE 41. 43 
S NILFOROI «Las et odo tes AM aceL A A A deas add RE 1.21 

ORY ROR tM T me 41. 92 
Caloritic value determined: 

Calories erc 3,691 Locus 3, 927 

British thermal units sol deo cca cuu ceeds ee DER EE CE REEL 6,61 A 7,069 


Boiler test, rocking grate used: Water evaporated by 1 pound of dry coal, at and from a temperature 
of 212? F., 6.45 pounds; dry coal consumed per electrical horsepower per hour, 5.41 pounds. 
Producer-gas test: Dry coal consumed per electrical horsepower per hour, 2.08 pounds. 


M R 1905——41 


649 MINERAL RESOURCES. 


OHIO. 


Total production in 1905, 25,552,950 short tons; spot value, $26,486, 740. 

The coal production of Ohio in 1905 did not show a rate of increase corresponding 
tothose made in the adjoining and competitive States of Pennsylvania and West 
Virginia, the gain over 1904 amounting to 1,152,730 short tons, or 4.8 per cent. This 
was, moreover, accomplished at a considerable sacrifice in values, for the average 
price declined from $1.09 in 1905 to $1.04 in 1904, and the total value fell off from 
$26,579,738 to $26,486,740, a loss of $92,998. Of the 29 coal-producing counties in 
the State 14 reported an increased production in 1905, while 15 showed a decreased 
output. The principal increases were made in Belmont County, whose output 
showed a gain of 785,630 short tons, or 25 per cent, with a decline from 95 cents to 
89 cents in the average price, and in Jefferson County, which increased 853,254 short 
tons, or 35 per cent, with a decline from $1 to 96 cents in the average price. 
Decreases were shown in two of the counties comprising the well-known Hocking 
district, Athens County's production increasing 3,762 tons, while Hocking’s decreased 
253,814 tons, and Perry’s 138,675 tons. The total decrease for the district was 
388,727 tons. 

The number of men employed decreased from 43,634 in 1904 to 43,399 in 1905, 
the average number of working days being 175 in 1904 and 176 in 1905, indicating 
an improvement in the productive capacity of the employees. In fact, the statistics 
of labor employed show that the average production per man for the year 1905 was 
588.8 tons, against 559.2 in 1904, while the average daily tonnage was 3.35, against 3.2. 
In 1903 41,936 men worked an average of 194 days, the average tonnage per man 
being 592 for the year and 3.05 per day. 

A part of the improved efficiency in 1905 may be ascribed to the increased use of 
undercutting machines. The statistics for 1905 show that there were 1,041 machines 
in use during that year, and that 16,888,417 short tons, or 66.1 per cent of the total, 
was machine-mined, against 13,983,047 tons, or 57.3 per cent of the total, in 1904. 
Ohio leads all the other coal-producing States in the percentage of the total pro- 
duced that is mined by the use of machines. 

Like the other States where coal mining has been carried on during the last few 
years under agreements with the United Mine Workers of America the mines of 
Ohio, with few exceptions, are operated 8 hours a day. In 1905, 524 mines out of 
8 total of 591, giving employment to 41,680 men, out of a total of 43,399, were worked 
on an 8-hour basis; 7 mines, employing 527 men, worked 9 hours, and 4 unimpor- 
tant mines worked 10 hours. Ten mines, averaging 11 men each, worked less than 
8 hours, and 46 mines, employing a total of 1,077 men, did not report the number of 
hours per day. Compared with the preceding year, and with the total number of 
men eniployed and time worked in 1905, the time lost through labor troubles last vear 
was insignificant. There were suspensions of work at 26 mines in 1905, compared with 
90 in 1904. The total number of men on strike in 1905 was 3,250, and the average 
time lost by each was 15 days, against 11,412 men idle for an average of 45 days in 1:4. 
The aggregate time lost in 1905 was 49,495 days, and in 1904, 514,658 days. The 
most serious strike in 1905 was at the Roby No. 2 mine, of the Roby Coal Company, 
in Jefferson County, where 460 men were idle for a period of 6 weeks. Other sus- 
pensions were comparatively unimportant. In three instances the difficulties were 
adjusted in 1 day, and three morein 2 days. 

Although there was altogether a total of 131 fatal accidents in and about the mines 
of Ohio in 1905, all of those which occurred inside the mines resulted in the death 
of but 1 person each. "There were no gas nor dust explosions of any consequence. 
The total number of men killed insidethe mines was 114, and 17 deaths occurred on 
the outside of the mines. Of the total number of fatalities within the mines, 71 were 
due to falls of roof, 8 to falls of coal, 13 to mine cars, 4 to mining machines, 6 to 
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electric wires, 4 to premature explosions or windy shots, and 8 to other causes. Of 
the 17 deaths which occurred on the outside of the mines, 4 were due to a boiler 
explosion at the Provident mine, in Belmont County, and 4 to an explosion of pow- 
der in a blacksmith’s shop at the Andre mine, in Perry County. The other 6 were 
` due to miscellaneous causes, 1 at a time. 

Mr. W. H. Werker, chief clerk of the department of mines, states that there are only 
a few properties in the State which generate sufficient fire damp to be considered dan- 
gerous mines, and in these the department has been enforcing the strictest rules to 
prevent the accumulation of gases. 

The statistics of production in 1904 and 1905, by counties, with the distribution of 
the product for consumption, are shown in the following tables: 


County. 


ao... ..... 
coo..a 
e. o... .... 
ooo. n.o..o. 
.e..oeo.n.... 


Harrison 


e.oo.o.oe+ .050.%. 
e". 
CEK 


e. onoeno...oos 
*coe.oeo...o.o 


"""2 


Wayne ........... 
Other countiesa .. 


Smali mines......]........... 


Coal production of Ohio in 1904, by counties. 


Loaded 
at mines 
for ship- 

ment. 


Short 
tons 


8, 242, 722 
2, 936, 722 
198, 696 
686, 882 
302, 693 
a1, 762 

2, 985, 180 
238, 866 
2, 399, 809 
11,903 

1, 868, 799 
2, 207, 217 
138, 975 
45, 100 
78, 286 
138, 601 
145, 348 
2, 326, 147 
638, 341 
64, 625 
1,347, 882 
199, 815 


22, 563, 735 1,420,012 


Sold to 


87, 973 


22, 969 | 


42,173 
18, 506 
27,871 
178, 826 


18, 681 


vcoeo.n..n.o. o cojen». en..o 


e ya ace 
for into Total Total price 
eam cake: quantity. value. per 
heat. ton. 
Short | Short Short 
tons. tons. tons. 
41,907 |........ 8, 824, 115 |$3, 544, 277 1$1. 07 
63,013 |........ 3,172,350 | 2,998,390 | .95 
7,128. as 235, 010 253,235 | 1.08 
21,685 |........ 802, 667 878,080 | 1.09 
464 Y 340,344 | 422,838 | 1.24 
A esses 29, 642 32,329 | 1.09 
51, 549 |........ 8,124, 702 | 2,817,986 | .90 
2,684 |........ 264, 519 270,910 | 1.02 
16,420 |........ 2, 458, 402 | 2,554,683 | 1.04 
119 ex 80, 528 41,079 | 1.85 
40,281 |........ 1, 936, 451 | 2,949,285 | 1. 52 
29,123 956 | 2, 416,122 | 2, 417, 965 | 1.00 
16,781 |........ 183, 604 221,947 | 1.21 
8,882 1... 87,515 130, 629 | 1.49 
5,307 |........ 98, 438 149,279 | 1.52 
920 A 185, 396 201,191 | 1.09 
200 |........ 257, 498 266,708 | 1.04 
42,188 |........ 2, 487,824 | 2,449,232 | 1.00 
37,458 |........ 768, 113 | 1,433,241 | 1.87 
5, 750 |........ 89, 985 138, 054 | 1.48 
15, 288 |........ 1, 552, 065 | 1,570, 664 | 1.01 
5,558 |........ 206, 622 268,161 | 1.27 
2,806 |........ 81, 369 135, 428 | 1.66 
5,058 |........ 298, 263 421, 724 | 1.41 
ans ias 18, 681 22,423 | 1.20 
416, 517 966 |24, 400, 220 |26, 579, 738 | 1.09 


a Morgan, Noble, Scioto, Trumbull, Portage, and Washington. 
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Coal production of Ohio in 1905, by counties. 
Loaded occ. Die Aver Aver Average 
County: at mines | trade for | Made | Total Total DEC ndm nunber 
or ship- | and used | steam coke: quantity. | value per ber of | of em- 
ment. by em- | and ton. da ployees. 
ployees. | heat. j 
Short Short | Short | Short | Short 
tons. tons. tons. | tons. tona. 
Athens ........... 3,262,787 | 28,781 | 36,359 |........ 3,327,877 $8,286,140 |$0. 99 161 6,014 
Belmont.......... 3,758,649 | 106,889 | 92, 442 |........! 3,957,980 | 3,517,078 | .89 191 5, 112 
Carroll ........... 176,295 | 48,121 | 8,101 |........ 227,517 | 244,454 | 1.07 175 | 623 
Columbiana ...... 755,590 | 44,655 | 10,950 |........ 811,125 | 853,378 | 1.05 220 1, 199 
Coshocton ........ 346,431 | 32,811 | 2,510 |........ | 381,752 | 496,398 | 1.12 196 741 
Gallia ............ 20, 530 0 ecoute 25, 845 | 30,336 | 1.17 143 . 110 
Guernsey ......... 2,858,950 | 11,872 | 48, 882 |........: 2,919, 704 | 2,639,168 | .90 180 8, 821 
Harrison ......... 324,894 | 28,263 | 5,321 |........ | 358,478 | 815,684 | .88 166 608 
Hocking.......... 2,159,627 | 27,619 | 17,842 |........ 2, 204, 588 | 2,186,636 | 1.00 19 2,950 
Holmes........... 7,908 | 13,032 > PIE 20, 975 27,386 | 1.31 172 76 
Jackson .......... 1,790,113 | 63,815 | 35,504 |........ 1,888,932 | 2, 728,829 | 1.44 180 4,165 
Jefferson ......... 3,020,726 | 182,692 | 64,792 | 1,166 | 3,269,376 | 3,150,617 | .96 179 4, 928 
Lawrence ........ 120, 968 57, 828 750 |... secs 179, 546 216, 729 | 1.21 183 | 489 
Mahoning ........ 77,000 | 37,257. 1,881 |........ 116,138 | 153,740 | 1.32 22 231 
Medina ........... 34,241 | 20,592; 1,813 |........ 56, 646 | 81,660 | 1.44 173 | 177 
Meigs............. 805, 491 | 40,410; 3,290 |........ 349,191 | 366,588 | 1.05 209 686 
Muskingum ...... 154,979 | 43,025| 300 |........ 198,304 | 213,767 | 1.08 153 431 
Perry ............. 2, 197, 662 77,069 . 24,688 |........ 2,299,418 | 2,304,457 | 1.01 146. 4,500 
Scioto............. 6, 482 1,000: 200 |........ 7,682 11,523 | 1.50 112 | 30 
Stark ............. 467,358 | 103,575 | 27,128 |........ 598,061 | 1,125,419 | 1.88 173 | 1,654 
Summit........... 99, 486 5,857 | 8,100 |........ 118,443 | 162,771 | 1.43 155 286 
Tuscarawas....... 1,236,320 | 111,905 | 15,818 |........ 1, 364,043 | 1,336,276 | .98 183 2, 606 
Vinton ........... 223,855 | 560 | 2,002 |........ 226,417 | 301,612 | 1.33 | 170 480 
Wayne............ 185,766 | 1,250! 8,521 |........ 190,537 ' 283,964 | 1.49 154 608 
Other countiesa ! 
andsmallmines.| 420,703 34,688 : 9,983 |........ 459,974 | 522,180 | 1.14 148 964 
Total ....... 24, 012, 691 1,123, 381 1,166 25, 552,950 26, 486, 740 | 1.04 176 | 43,399 


415, 712 


a Morgan, Noble, Portage, Trumbull, and Washington. 
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The production by counties during the last five years, with the increases and 
decreases in 1905, as compared with 1904, is shown in the following table: 


Coal production of Ohio, 1901-1905, by counties. 


[Short tons.] 
Increase 
County 1901. 1902. 1903. 1904. 1905. or decrease 
in 1905. 

A touesse 2,968,720 | 3,319,597 | 3,424,958 | 3,324,115 | 3,327,877 | + 3, 762 
Belmont siii 1,506,858 | 1,997,956 | 2,725,849 | 3,172,350 | 3,957,980 | + 785,630 
COTTON a o EFL DIRE 180, 773 225, 379 254, 440 235, 010 227,517 | — 7, 493 
Columbiana.................. 73A, 680 793, 858 907, 325 802, 667 811,125 | + 8, 458 
Coshocton ................... 413, 579 437,784 454, 008 840, 344 381,752 | + 41,408 
Galli... c3 cole A ve eid 14, 826 21, 470 48, 948 29, 642 25,815 | — 3, 797 
Guernsey ................. c. 2,287,870 ¡ 2,655,610 | 2,776,829 | 3,124,702 | 2,919,704 ¡ — 204,998 
Harrison ..................... 79, 692 861, 492 259, 047 264, 519 358,478 ' + 93,959 
Hocking ..................-.. 2,768,772 | 2,641,141 | 2,506,410 | 2,458,402 | 2,204,588 | — 253,814 
Holmes AA ce recepi: UR MESSER 14, 785 41, 338 80, 528 20,975 | — 9, 553 
Jackan ia 2,175,316 | 2,412,509 | 2,411,145 | 1,936,451 | 1,888,932 | — 47,519 
JeffersOD. cier 1,322,305 | 1,812,801 | 2,479,211 | 2,416,122 | 3,269,376 | + 853, 254 
Lawrence.................... 107, 216 183, 369 228, 251 183, 604 179,546 , — 4, 058 
Mahoning.................-.- 109, 349 127, 747 123, 206 87,515 116,138 | + 28,623 
Medina A key. dens 108, 684 90,718 132, 823 98, 433 56,616 | — 41,787 
Meigs corts ba 237, 614 339, 639 316, 888 185, 396 349,191 + 163,795 
MOTAN consi 27,216 86, 821 93, 675 83, 800 173,766 | + | 89,966 
Muskingum.................. 137,670 225, 413 281, 649 257, 498 198,304 ¡ — 59,194 
POPOV A eri DE Ead ak 2,446,872 | 2,743,997 | 2,731,282 | 2,437,824 | 2,299,418 | — 138,675 
Portage an EFEEQ 150, 678 100, 266 109, 794 101, 050 84,178 | — 16,872 
Ta POE E ere tecece. 896,996 | 1,080,429 910, 865 768,113 598,061 | — 170,052 
Summit ui 106, 988 67, 442 42,118 89, 985 113,443 | + 23,458 
Trumbull 4...55-2 E SS 8, 506 12, 030 10, 652 12, 900 1,875 | — 11,025 
Tuscarmwas. ................| 1,510,462 | 1,578,610 | 1,279,636 | 1,552,065 | 1,364,013 | — 188,022 
WINTON AA 46, 880 92, 441 192, 069 206, 622 226,417 | + 19,795 
Washington...............es- 3, 010 3, 604 3, 600 9, 650 1,424 | — 8, 126 
WasneG Social is 27,540 78, 390 69, 870 81, 369 190,537 | + 109,168 
I D E 64,675 14,59 | 28,681 90,963 | 178,050 | + 87,087 

SOIOIUO. A sete REDE UE 
Small mines ................. 500, 000 (5) 13, 536 18,681 27,768 | + 9,082 
Totüil.. 29: 20, 943, 807 | 23,519, 894 | 24,838, 103 | 24, 400, 220 | 25,552,950 | +1, 152, 730 
Total value .................. jo, 928, 158 [eas 953, 789 |831, 932, 327 $26, 579, 738 |826, 486,740 | — $92,998 


a No production in Noble ae 
bSmall mines production included in county distribution. 


The areas in Ohio now or formerly underlain by coal are estimated at 12,000 square 
miles. Much of the coal, however, has been exhausted, and the workable areas at 
the present time are much below this figure. The coal-bearing formations contain 
at least 16 different coal beds within the State. Of these, 6 are important and have 
been developed on a large scale, while the other 10 have been developed principally 
by small mines, a large part of the output of which is sold for local consumption. 
The important productive beds are the Block (Sharon coal), or No. 1; Wellston, or 
No. 2; Lower Kittanning, No. 5; Middle Kittanning, No. 6; Upper Freeport, No. 7, 
and Pittsburg, No. 8. 

Some of the coals of Ohio are celebrated for certain uses. That of the Hocking 
Valley region, which is contained in Perry, Athens, and Hocking counties, is a free, 
open-burning coal, highly regarded as a steam and domestic coal, but more popular 
as a furnace fuel, for which purpose it is used raw. The Hocking Valley coal belongs 
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to the Middle Kittanning, or No. 6 bed. The No. 7, or Upper Freeport coal, which 
is mined in Muskingum, Gallia, Lawrence, and Guernsey counties, and in portions 
of Perry County, isa high-grade steam fuel and would make, except for its high 
contents of sulphur, an excellent coke. On account of the high sulphur, however, 
no coke is made from this coal in the State. The Pittsburg bed, or No. 8 of the State 
series, lies in Jefferson, Harrison, Belmont, Guernsey, Athens, and Meigs counties. 
It is the base of the upper coal measures in the State, and is the most mportanti of 
all the beds within these measures. 

Coal No. 1, or the block coal, is mined in the northeastern counties of the State, espe- 
cially in Summit, Stark, Trumbull, and Mahoning counties, and a small quantity in 
Portage County. This coal is very pure and is used principally in making pig iron, 
for which it is used in its raw state in the blast furnaces. It was this coal which 
first supplanted charcoal in the blast furnaces of the State. Itis dry, free burning, 
and does not coke. The Massillon coal, highly prized for domestic purposes in 
Cleveland and other cities on the Lakes, is obtained from this bed. The Wellston 
bed, which lies above the block, is the most important producing bed in the southern 
portion of the State. The mines in Jackson County, at Jackson and Wellston, are 
worked on this bed. 

One of the early reports published by Ohio states that in 1838 there were 119,952 
short tons produced from the coal mines of the State. It is probable that some coal 
was mined in Ohio prior to that date, but we have no record of such production. 
The United States census of 1840 credited Ohio with an output of 140,536 tons. The 
census of 1850 did not consider the coal-mining industry, and the next report we 
have of coal production in the State was that of the census of 1860, which recorded 
an output of 1,265,600 short tons. Since that date the records of production are 
complete. | 


Annual coal production of Ohio, 1838-1905. 


[Short tons.] 
Year | Quantity. | Year. Quantity. Year. Quantity. 

| A A AE A 
1838... cesses esee | 119, 952 1861......-..-- i 1,150,000 || 1894..... Ls seen 7, 640, 062 
A 125,000 || 1862.....oococoo..... 1,200,000 || 1885..............00. 7,816,179 
LAO ccoo 140,536 || 1863............--0-- 1,204,581 || 1886........ ss seeese- 8, 435,211 
o NEQNE PME 160,000 | 1864... ccce | 1,815,622 | 1887.0... Lese eeeee 10, 300, 708 
ILU MA 25,000 | 1865.......... eese | 1,536,218 | 1888................- 10, 910, 951 
D RENS ER 280,000 ^ 1866......... eee eee 1,887,424 | 1889...............-. 9, 976, 787 
ido o ee $40,000 | 1867........ eese 2,092,334 || 1890..............28- 11, 494, 506 
E Ss ode aie 390,000 | 1868......... esses 2,475,844 || 1891.......... suus. 12, 868, 683 
1846........ sees | — 420,000 | T NEN M 2,461,986 || 1892.......... sess 13, 562, 927 
Cs A | 480,000 |; 18700 ooo. o... 2,627,285 |) 1893... ...eees esses 13, 253, 646 
o eii. 540, 000 | 7) NN T 4,000,000 || 1894...............-. 11, 909, 856 
1810... ee 600,000 |} 1872...... seen 5,315,294 || 1895.......... eese 13, 35^, 06 
DCN ERE. 610,000 || 1873............s sse 4,550,028 | 1896...........0.00- 12,875,202 
6G CRM 670,000 || 1874... Lesser sse 3,267,585 | 1897.............es- 12, 196, 942 
inercia 700,000 || 1875......- esee 4,864,259 | 1898.......... esee. | 14,516, 867 
1859 A 760,000 || 1876. ..... sees ea 3, 600,000 i| 1899..........-...-6- | 16,500,270 
A 800,000 || 1877...... eee cece eee 5,250,000 | 1900............- ee ' 18,988,150 
1665 cate sien deno 890,000 | 1878... esce 5,500,000 || 1901...........-.--- | 20, 943, 807 
JS NE 930,000 | 1879..........- ess 6,000,000 | 1902..............--- 23, 519, 894 
1 ui esi 975,000 || 1880a ...........---- 6,008,595 || 1903... Lesen 24, 838, 103 
cra dais 1,000,000 || 188l....ocoooococooo. 9,240,000 || 1904..............--- 24, 400, 220 
Lo SNR 1,060,000 || 1882..........00..0-- 9,450,000 | 1905.........-.------ 25, 438, 755 
1860a .........- sess. 1,265,600 || 1883................. 8, 229, 429 


a United States census, fiscal year. 
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The more important features of the resulta of tests made on Ohio coals at the Geo- 
logical Survey coal testing plant 4 at St. Louis, Mo., are briefly summarized below. 
For more detailed reports see Professional Paper No. 48 and Bulletin No. 290 of the 
United States Geological Survey. 


Ohio, No. 1.—Operator, Superior Coal Company. Mine, No. 10, 9 miles southeast of Wellston, Jack- 
son County. Seam, No.4. Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. Sd A 

S MOÍISLUTO uou A ante ee o c ce A eux 8. 45 7. 50 7.71 
E Volatile MÁ a 41.27 39. 25 | 38. 32 
LE eed CADA enr 43. 55 42.74 42. 02 
E bei "ERE 6.75| 1051| — 1195 

SUDAN ía 3.10 5. 44 4.61 
E HyUrOogen MAA Sea tan O ME cac AA tak | eet e seus 5.41 
£ CAFDO ti E E As app 62. 49 
= NUT OR CU PERMET DR TU MT o 1.11 

ORY RCN fM E ———— cT EUN E EDEN 14. 43 
Calorific value determined: 

CHIGTIOS wad. codes ye eco cé sede n muc ELE M T EE DOCE: 6,806 |.......... 6, 397 

British thermal units. usse dce wien awe ties EOD NUR ERA 12,249 |... ie. 11,515 


Boiler tests, rocking grate used: Water evaporated by 1 pound of dry coal at and from a tempera 
ture of 212? F., 8.05 and 8.31 pounds; dry coal consumed per electrical horsepower per hour, 4.34 and 
4.20 pounds. 

Coking test: Crushed washed coal burned 48 hours yielded 57.08 per cent of silvery, fingered coke, 
high in ash and sulphur. 

Washing test. Coul crushed to 2 inches, modifled Stewart jig used; ash, before washing, 11.95 per 
cent; after, 8.57 per cent; sulphur, before, 4.61 per cent; after, 3.72 per cent. 


Ohio, No. 2.—Operator, Superior Coal Company. Mine, No. 10, 9 miles southeast of Wellston, Jack 
son County. Seam, No.5. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. Sic " 
$ A ii RIREIeMEDORe DT ra eL ioqQaie dox es UPS DE 9. 38 8. 95 9. 01 
É Volatile matter AA UI Lee ed ups Cue 36. 74 37. 82 35. 85 
m|Erixed CAIDO FK a Eee Redi 46. 26 _ 13. 89 43. 80 
£ a A IA SUPE 7.62 9. 34 11.34 
SUIPDUE vs m 4. 08 4.41 4.02 
£ Hydrogen owe I T ia ais 5. 38 
A osae O OA 62.79 
= NItFOReED S aclos woods tet ode usec a sped escas fetus ile 1. 20 
ORV RON sscces a Nos hese 15.27 
Caloritic value determined: 
COLON PT" a a 600 asas 6, 386 
British thermal UnNitS.........oocoocoooocooncncocccrraroronnrrrnocona 11,898 [osse esra 11, 495 


sulphur, 4.02 per cent; washed coal, ash, 


Boiler test, washed coal: Water evaporated by 1 pound of dry coal at and from a temperature of 
212° F., 8.16 pounds; dry coal consumed per electrical horsepower per hour, 4.28 pounds. 
Coking test: Crushed washed coal burned 59 hours gave 49.80 per cent dull-gray soft coke, high in 
sulphur. 
Washing test: Coal crushed to 2 inches, modified Stewart jig uscd; raw coal, ash, 11.84 per cent; 


7.42 per cent; sulphur, 2.95 per cent. 


a For brief description of the equipment used in these tests see p. 6. 


648 MINERAL RESOURCES. 


Ohío, No. $.—Operator, Ohio Mining and Manufacturing Company. Mine, Gosline and Barbour,at 
Shawnee, Perry County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. Car 
sample 

a (MOistU é: LAG eoa O dupe N En Sea a Te iN Em 10. 78 9.79 9. 90 
S| Volatile matter............ccccccceccceecccccceccccceccccccecccscceuce 34. 86 85. 74 33. 66 
E 
ae ROG CBTDON raro oil 48. 23 48. 46 44. 86 
E O di E sabe QVE IN 6.13 6.01 11.58 

Eon ep ny Give oR ae wa CEA RA UE CUERO LaML RSV E DP ELLE 1.11 1. 43 1.81 
8 Hydrogen co osedeertÜctROe vau Nose hse RexensezsuvUwsEs A PA 5.2 
A A IN i madssa A rr A 63. 06 
= ila lor Gites 325 oie vines O cose cowed uaceeucees 1.23 

Oxygen........... t Cp etu" ETUR 7.04 
Calorific value determined: 

Calories Lucie os cred A succ t LE ida e DeL E 6,663 |.......... 6, 265 

British thermal units... 2... ccc ce cece cece cn cece ccc ceccceccecs 11,993 |.......... 11,277 


Boiler teat, with rocking grate: Water evaporated by 1 pound of dry coal at and from a tempera. 
ture of 212? F., 8.97 pounds; dry coal consumed per electrical horsepower per hour, 3.89 pounds, 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.39 pounds. 

Coking test: Crushed washed coal burned 60 hours yielded no coke. 

Washing test: Coal crushed to 2 inches, modified Stewart jig used; raw coal, ash, 11.58 per cent; 
sulphur, 1.81 per cent; washed coal, ash, 7.74 per cent; sulphur, 1.36 per cent. 


Ohio, No. 4.—Operator, United States Coal Company. Mine, Crown Hollow, at Bradley, Jefferson 
County. Kind of coal, bituminous, over ?-inch bar screen ('' j-ineh "). 


Chemical analyses. 


Mine samples. ee e 

y MOISLUTÓ apart a DD AAA A AAA 4. 06 4.20 3.53 
B aa Mec OM Án 88. 49 37.16 37.45 
4 [EIC CADA PE 49.70 51. 13 49. 90 
rr TE 7.76 7.51 9.12 

los SA is A 3. 67 3.22 3. 47 
g Hydrogen i deeem s RICE EE EE ea a Ee ie A E APN 5. 15 
£ CUEDOD Nic EI A AA E AA A cue dues potio te 71.66 
E NILFORGB haoise O weeks E LR EVE ESI Er SD SUM Dep CU Eoo cU vus pater | etd dai 1.31 

ORD VEO. anos s Raezholmer dd ERA EE Seu Rv Esse REP SES E 9. 29 
Calorific value determined: 

Calories cond swe cerva Xe ke cx cede QUARESZETSRE e EECR MES BRE S VE E UE M UE 7,304 |. ......... 7,262 

British thermal Unis. conecciones 13147 lnscicinin 13,072 


Boiler test, with raw coal: Water evaporated by 1 pound of dry coal at and from a temperature of 
2129 F., 8.62 pounds; dry coal consumed per electrical horsepower per hour, 4.06 pounds. With 
washed coal: Water evaporated, 8.95 and 9 pounds; coal consumed, 3.90 and 3.88 pounds. 

Producer-gas test: Dry coul consumed per eleetrical horsepower per hour, 1.27 pounds. 

Coking test: Crushed raw coal burned 43 hours yielded 67.70 per cent good, heavy, silvery coke, 
high in ash and sulphur. 

Washing test: Coal crushed to2 inches and washed in moditied Stewart jig showed little reduction 
in ash and sulphur. 
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Ohio, No. 5.—Operator, Glens Run Coal Company. Mine, No. 1, at Rush Run, Jefferson County. 
Kind of coal, bituminous, over 3-inch bar screen. 


Chemical analyses. 


Mine samples. Ed dc 
E O odo ocd chess sed takes E dA PE VERAM p URN EM UAE MEME 4. 69 4. 99 4.34 
B Volatile matter T ————d Tm 35.57 85. 33 35. 53 
y |Fixed CATION M tai as 53. 73 53. 98 52. 83 
E e E 6.01 5.70 7.30 
Sulphür ii A ALL Aene ea 1.54 . 95 1.72 
Z Ss o A A NO 5.21 
BE CALDOW dra 72. 65 
= NITO CD iis dea gue on DURER DUE EAR E RN Ee vend eios va E a treu de 1.42 
OXV GCN ss cede tse ieee Seu AM Eme dens PEE Pet A une attacca 11. 70 
Calorific value determined: 
CRIOFG8 oe. ok oh ede eO M Ose ER RVREU DI DEEP cede QUOCIN ee canes 7,403 | Locos 7,321 
British thermal units.........2...0cseeeeeeeceececceceeecececes ees] 18,925 | heit. 13,178 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 8.85, 
8.87, 9.25, and 9.07 pounds; dry coal consumed per electrical horsepower per hour, 3.95, 3.94, 3.77, and 
8.85 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.20 pounds. 

Coking test: Crushed raw coul burned 55 hours gave 63.83 per cent good, strong, silvery coke, 
suitable for blast furnace; by washing coal would probably get good foundry coke. 


Ohio, No. 6.—Operator, Neff Coal Mining Company. Mine, No. 1, at Neffs, Belmont County. Kind 
of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. al d 
g (Moisture... 2.2.2 eee eee eee cece eee enn eH e nn nn enn 8. 99 4. 06 5.31 
E Volatile matt ei said 38. 77 39. 45 36. 72 
v Fixed CREDOII SS cose Trav Ra ioa ee ee A da Re dade do a QURE Ras 49.17 50. 05 49. 45 
E s AENEA M RR LA AI UM Oh nice! 8, 07 6. 44 8. 52 
Sulphur A edoxr Ede FO pense RE Reise O OS 3. 49 3.35 3.33 
£ o A II A A dp tat M: 5. 39 
B Carbon rS "—————————————— — —— Mn —— E a 70. 71 
= hills A O a e a a aa aa a aaa a aeaa aa 1.12 
ORV A s is E E E RA CREER ei a E ES E 10. 93 
Calorific value determined: 
Calories ....... Gidea Se occa eer thee ec pU aera rcc spo e rM TL ls 7,136 
British. thermal UD. a S EXE e 13,102 |.......... 12, 543 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 9.02 
pounds; dry coal consumed per electrical horsepower per hour, 3.87 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.25 pounds. 

Washing test: Washing in modified Stewart jig does not materially reduce sulphur and ash. 

Coking test: Washed and unwashed coal yield heavy, good-textured, silvery coke, high in sulphur. 
Coke from washed coul not as good physically as from unwashed. 
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Ohio, No. 7.—Operator, Forsythe Coal Company. Mine, Forsythe, near Danford, Guernsey County. 
Kind of coal, bituminous, over 11-inch bar screen. 


Chemical analyses. 
Mine samples. ae 

S OlStUTe ee tee ieee sh rec E a a a d a a aai ea 6. 28 5. 80 6.65 
S Volatile matter coacere ext ii 85. 81 36. 89 33.94 
B o AAA RR 50. 61 50. 73 48. 86 
A EDO E PR NE 7.30 6.58 10.55 
eee pigs cid cR ce elsi i De eka nani E MERE E T 8. 55 2.62 3.13 
g A A aa S teen seus 5.30 
EXCHPDOH soci a ss 67. 38 
= NIETO RC mM ody Ole TU aM cp 1.20 
OXYEFOD ep la Leve 12. 44 

Calorific value determined: 
Calores and da dd a qos A VN D E eMe COME dE EM S UE 2,090 cess erus 6, 766 
British thermal units «oe AAA 12,701 12 ees v uruR 12, 179 


Boiler tests: Water evaporated by 1 pound of dry coal, at and from a temperature of 2129 F., 9 and 
8.76 pounds; dry coal consumed per electrical horsepower per hour, 3.88 and 3.99 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.58 pounds. 

Coking test: Washed and unwashed coal yielded light gray, silvery coke, high in sulphur and ash; 
quality not improved by washing coal. 

Washing test: Crushed coal washed in modified Stewart Jig, ash reduced from 10.55 to 6.37 per cent; 
sulphur from 3.13 to 2.16 per cent. 


Ohio, No 8.—Operator, Upson Coal and Mining Company. Mine, Dixie, at Dixie, Perry Cour*~ 
Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. mara E 

E MOISLUTE C. rei laos 8.92 8.87 7.55 
B Volatile matter......... a EP 88. 58 39. 32 38. 00 
C [Fixed Car DON i cuc esc esu ee hance Ewa e a Wee he aS as 46. 65 47.81 46. 08 
E (fAsh....... ES 5.85 4. 00 8.37 
ee is ra 8. 00 1.74 2. 84 
g A O esci des adipe tu nios 5. 48 
B CADO 2 ien ewan is EE pushes A PO 67. 02 
= a LIA 1.29 
OS aa a a E EE T cheeses edet etn aui eese E HE ERE Ede DP is etra vd emet be e 15.00 

Calorific value determined: 
CAlOTlGS sao dca oases E 6, 849 |.......... 6, 738 
British thermal unitsu.-iisuensetu-s at NO PME C RE ege 12, 328. ua sce 12, 128 


Boiler test with rocking grate: Water evapornted by 1 pound of dry coal, at and from a tempera- 
ture of 212° F., 9.91 pounds; dry coal consumed per electrical horsepower per hour, 3.88 pounds, 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.42 pounds. 

Coking test: Raw coal gives silvery, fine-fingered coke, high in ash and sulphur; coke from 
washed coal no better. 

Washing test: Slight reduction in ash and very little in sulphur by washing in modified Stewart jig. 
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Ohio, No. 9.—Operator, Gallia Mining Company. Mine, at Clarion, Vinton County. Kind of coal, 
bituminous, over 1}-inch screen (lump), and through 13-inch screen (nut and slack). 


Chemical analyses. 
Car sam- 
Mine samples. be. P La 
P. slack 

@ (Moisture . 2.2.2... eee eee eee cence cnet leer ee eene eere 6.79 7.38 5. 59 8.10 
E Volatile matter ocaso di 40. 01 41.60 36. 86 86. 87 
ELECO carbon S. [o oe tees p RIPE PE E eR EEUU Ee sess 45. 54 44. 86 49. 26 43. 10 
Mp Mee T E 7.66 6.16 8.29 11.93 
a a one chew 3.34 2.77 3.15 3.35 
= E S iot cri A ese as ee esa ee 4.88 5. 15 
B ORT DON sic cas Sa ek ets See IP a css le autom dad 69. 76 63. 54 
= NIRTOR ON NEU Er TES Shaiya AN EE 1.18 1.06 
OX Llao aida lios 12. 74 14. 97 

Calorific value determined 
CATOFIOB oh oae oe cartons ERR ERI as quede wt EIU Se 6,952 1 coru gus 7, 096 6, 424 
British thermal uníts...................... ccc eee eee 12,514 AA 12, 773 11,563 


Boiler test, with slack and nut, washed: Water evaporated by 1 pound of dry coal, at and from a 
temperature of 212? F., 9.30 pounds; with slack and nut washed and dried, water evaporated, 9.11 and 
9.04 pounds; coal consumed per electrical horsepower per hour, 3.83 and 3.86 pounds; with unwashed 
lump, best of four tests, water evaporated, 9.22 pounds; coal consumed per electrical horsepower per 
hour, 3.79 pounds. Dry coal consumed per electrical horsepower per hour, 3.75 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.32 pounds. 

Coking test: Crushed nut and slack burned 53 hours made 60.25 per cent dull gray, good weight 
coke, high in ash and sulphur; washing coal did not reduce sulphur sufficiently. 

Washing test: Nut and slack washed in modified Stewart jig showed regueton of ash from 11.93 to 
7.45 per cent and sulphur from 3.35 to 2.88 per cent. 


OREGON. 


Total production in 1905, 109,641 short tons; spot value, $282,495. 

The only productive coal field in Oregon is situated in the southwestern part of 
the State, in Coos County, and is known as the Coos Bay field from the fact that it 
entirely surrounds that body of water. It occupies a total area of about 250 square 
miles, its length north and south being about 30 miles and its maximum breadth at 
the middle about 11 miles, tapering regularly toward both ends. Other coal fields 
have been prospected in different parts of the State, and some have been shown to 
contain coal of fairly good quality. Among these are the upper Nehalem, in Colum- 
bia County; the lower Lehalem field, in Clatsop and Tillamook counties; the 
Yaquina field, in Lincoln County, and the Eckley and Shasta Costa fields, in Curry 
County. All of these fields lie west of the Cascade Range, but none has deen devel- 
oped to the point of production. Another field has been located in the basin of the 
John Day River, east of the Cascade Range, but little is known concerning it. All 
of the fields west of the range, with the exception of the Coos Bay, are of limited 
area, the largest, outside of the Coos Bay, being the upper Nehalem, which has an 
area of less than 20 miles. All of the coal of these fields is lignitic in character. 
Transportation is confined exclusively to Coos Bay and the Pacific Ocean, and San 
Francisco is the principal market. The Coos Bay field is divided by its structure 
into six portions—four basins and two arches. The basins are known as the New- 
port, the Beaver Slough, the Coquille, and the South Slough, and are separated by 
the Westport and Pulaski arches. 

The production in 1905 was not quite equal to that of the preceding year, when it 
reached a total of 111,540 short tons, the maximum output in the history of the State. 
Until 1904 the larger part of the production of Oregon was from the Newport mine 
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but the last two years have witnessed a considerable development at the Beaver Hill 
mines, which were opened in 1895. The higher value shown for 1905, as compared 
with the two preceding years, was due to an advance in price reported for the Beaver 
Hill product. 

The statistics of production since 1892, with the distribution of the product for 
consumption and the total production since 1880, are shown in the following table: 


Distribution of the coal product in Oregon, 1892-1905. 


Loaded pets Used at Average Average | Average 
Near ans | Ded Ines Total Tatal price DOCE | RA 
ship- ¡and used forsteamj¡quantity.| value. oi em of days 
ment. by em- ¡and heat. perton: ployees. worked. 
ployees. 
Short Short Short Short 
tona. tona. tona. tona. : 

A statics 81, 760 2, 353 548 34, 661 | $148, 546 $4. 29 90 120 
IBUS S eee eodein 37, 835 9, 594 254 41,683 | 161,500 3.57 110 192 
TAO PR Un 45, 068 2,171 282 47,521 | 183,914 3.87 88 243 
1895 AA ee.) 68,108 5, 294 283 | 73,685 | 247,901 3. 36 414 ! e 
1898. 5 rores 88,116; 12,951 654 | 101,721 | 294,564 2.90 254 | 191 
o A E 92, 921 5, 207 9,161. 107,289 | 291,772 | 3.09 375 200 
IBNUN i20 Eia 54, 305 3, 290 589, 58,184 | 212,184 3. 65 142 199 
Ll shoes rane 78,608 | 6,656! 1,624 86,888 | 260,917 | 3.00 124 258 
WOOO M ' 48,100 9, 590 1,114 | 58,864 | 220,001! — 3.74 141 23 
1901 cetaceans ^ 53,472| 14,531 1,008 69,011 | 173,616 | 2.59 187 DON 
1902 beso edie ees ' | 42,591 11,232 11,825: 65,6048 | 160,075 | 2.44 265 ZH 
e AAA 67, 192 9, 848 14, 104 | 91,144} 221,031 | 2. 43 235 258 
1904 ...... —— 79, 293 13, 968 18,279 ; 111,540 243,588 | 2.18 334 28 

1905 ..... is 84, 258 7,883 17, 500 | 


109,641 | 282,495 | 2.58 316 242 
| 


| 


Coal was first noted in the Coos Bay region about 50 years ago, Prof. N. S. New- 
berry having reported in 1855 that the coal deposits of Coos Bay had begun to 
attract attention. It is known that some mining was done there in 1855 and 1872, 
and in 1876 two mines, the Eastport and the Newport, were in active operation. 
The Newport, however, is the only one to survive. The Beaver Hill mine, opened 
in 1905, was at first rather an uncertain factor, but is now an important producer. 
The census of 1880 reports the total production of the State at 43,205 tons, this being 
the earliest record of such production. The total production has exceeded 100,000 
tons in 4 years only—1896, 1897, 1904, and 1905—the maximum being obtained 
in 1904, when it reached 111,540 tons. 


Coal production of Oregon, 1880-1905. 
[Short tons.) 


— 0 eS e a 


! 


Near. Quantity. | Year. Quantity. | Year. Quantity. 
C PNIS 043,205 | 1899................- 64,359 | 1898.............-.-- 58,194 
D. ene Ne A 33,600 | 1890...............-- 61,514 || 1899................. 86, 888 
o ce ee ae ae 35, 000 | 1) GR ee le et eee 51,826 || 1900........... br d 58, 864 
led E 2.2 eee. 34,661 || 1901................. 69,011 
e cca shane 45,000 | 15893...............-- 41,683 |, 1902...............-. 65, 648 
ra iaa 50,000 | 1894....... sese sss 47,621 || 1903..........-s- 91,14 
A T 45,000 | 1895.......... sees. 73,685 || 1904............ 111, 540 
STANT 37,696 || 1896....... Less ses- 101,721 || 1905..............--- 109, 641 
D. MMC OE 75,000 | 1897. ...........-.-- 107, 239 


a United States census, fiscal year. 


= 
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PENNSYLVANIA. 


Total production in 1905, 196,073,487 short tons; spot value, $255,269,508. 

Anthracite: Total production in 1905, 69,339,152 long tons; spot value, $141,879,000. 

Bituminous: Total production in 1905, 118,413,637 short tons; spot value, 
$113,390,508. 

In the production of both anthracite and bituminous coal in 1905, Pennsylvania 
exceeded any previous record and established a new high-water mark. The largest 
output obtained prior to 1905 was won in 1903, when in order to make up for the 
shortage resulting from the strike in the anthracite regions in 1902 the production 
was unusually augmented and reached the then unprecedented total of 177,724,246 
short tons, which included 103,117,178 short tons of bituminous coal, and 74,607,068 
short tons (66,613,454 long tons) of anthracite. Under more normal conditions 
which prevailed in 1904, the total production receded to 171,108,976 short tons, of 
which 97,952,267 short tons were bituminous coal and 73,156,709 short tons 
(65,318,490 long tons) were anthracite. 

Compared with the production of 1904, the output in 1905 exhibits an increase of 
24,964,511 short tons, or 14.6 per cent in quantity, and of $21,861,269, or 9 per cent 
in value, while as compared with 1903 the production in 1905 shows a gain of 
18,349,241 short tons, or 10.4 per cent in quantity, and a loss of $18,519,699, or 6.7 
per cent in value, the smaller value in the later year being due to the high prices 
which obtained in 1903 as a result of the shortage previously referred to. 

Of the increase in 1905 over 1904, 20,475,350 short tons were bituminous coal, 
while anthracite increased 4,020,662 long tons, or 4,503,141 short tons. The value of 
the bituminous product increased $18,962,289 and that of anthracite $2,904,980. The 
average price for Pennsylvania bituminous coal was about the same in 1905 as in 
1904, while that of anthracite declined from $2.35 to $2.25 per long ton, this decline 
being in large part due to the increasing consumption of smaller sizes which bring 
much lower prices than the domestic grades of nut, range, and furnace. 

The rapid growth of the bituminous coal production, compared with that of anthra- 
cite during recént years, has been marked and forms one of the interesting features 
connected with the statistics of the coal-mining industry. Attention has been called 
to this in some of the previous reports of this series, and the following table has been 
prepared, showing the average production of Pennsylvania anthracite and of bitumi- 
nous coal throughout the United States by 5-year periods for the 25 years from 1876 to 
1905. It will be seen from this table that the average production of anthracite dur- 
ing the 5 vears 1901-5 was 2.59 times the average yearly production from 1876 to 
1880, and that bituminous production for the later period was nearly 7.5 times that 
of the earlier. 

From 1876 to 1880 the average production of bituminous coal was 1.41 times that 
of anthracite, while from 1901 to 1905 bituminous production was 4.08 times that of 
hard coal. The reason for this comparatively great gain in bituminous production is 
not difficult to understand. For a number of years anthracite has been practically 
eliminated as a fuel for manufacturing purposes and its use has been almost entirely 
restricted to domestic consumption in the eastern States. And even for domestic 
purposes the products of bituminons coal, coke, and gas are competing more and 
more with anthracite in the markets of the larger cities and towns. Add to this 
the constantly increasing costs in the mining and preparation of anthracite and 
ample reason is furnished for the existing statistical situation. 
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Production of anthracite and bituminous coal since 1876, by five-year aterages. 


[Short tons. ] 
Anthracite | Bituminous 
Period. quantity. quantity, 
1876-1890. ouo ce vro R RE UR WERE ETE P UEM MA tase LAETI S enu EQ LES EN EE 25, 800, 169 36, 460, 7,6 
TRB ioc euo eh E A A RA ELEC Le QU dE 36, 198, 188 71, 092, 93D 
1886-1890 a RS ERAN QR MER AQ EU cce eu EE RE E pe EE 43,951,763 | — 94. +46. 441 
1801-1805. rca cloro acedaname sas E La ide i aM AE Ere caetucumnes, 53,405,187 | 125, $14,227 
1896-1900. dadas 55,625,265 | 171, 4% Li 
IO E 66,853,778 | 272, 42.24 


Until 1902 Pennsylvania had enjoyed uninterruptedly the distinction of producing 
more than one-half of the entire coal output of the United States. The shortage pro- 
duced by the anthracite strike reduced the percentage of Pennsylvania to a total, in 
1902, of 46 per cent. Notwithstanding the increased production in 1903, the tonnaze 
of the State in the latter year was still slightly less than half of the total ior the 
United States, and in 1904 Pennsylvania's percentage of the total was 49. The 
increase of nearly 25,000,000 tons in 1905 over 1904 has, however, reinstated Penn- 
sylvania in this respect with almost exactly 50 per cent of the total output of the 
United States. In 1880 Pennsylvania produced 66 per cent of the entire output of 
the United States, and while the percentage has showed a decreasing tendency since 
that time the average for the last 24 years has been nearly 55 per cent of the total 
Pennsylvania alone produces more coal than any other country in the world, with 
the exception of Great Britain and Germany, and exceeds the combined production 
of Austria, France, and Belgium, which rank, respectively, as fourth, fifth, and sixth 
among the coal-producing countries of the world. The following table show: 
the total production of Pennsylvania and of the United States since 1880, with the 
percentage of the tonnage produced by Pennsylvania in each year: 


Production of Pennsylvania coal compared with total United States, 1880-1905. 


[Short tons.] 


ECC. i Qoid 
) X Year. Unit ed c yl- Penney l- Year. United Pennsyl- per. sl 
States. ' ' f vania to | States. FRODIG: -l yap Ae 
total. | tote 
1880 .......... 71,481,569 | 47, 529, 711 66 1898 OPES 182,352,774 | 98,038, 267 - M 
SRI A 85,881,030 | 54,320,018 63 | 1894.......... 170, 741,526 | 91,833, 5 54 
1882 .......... 103, 285, 789 | 57,254,507 55 | 1895.......... 193, 117, 530 | 108, 216, 565 . 56 
1883 2G sucscus 115, 212,125 | 62, 488, 190 BA |, 1896.......... 191, 986, 357 | 108,903, 534 5 
1884..........| 119, 735,051 | 62, 404, 488 52 "1897 as 200, 223, 665 | 107, 029, 654 . 83 
Id 110,957,522 | 62,137,271 56 | 1898.......... 219,976, 267 | 118,547, 777 A 
IRBS aca na. 112, 743, 403 | 62,857,210 56 , 1899.......... 253,741,192 134,568, 180 & 
1887 AAA 129,975,557 | 70,372,857 54 | 1900.......... 269,684,027 | 137,210, 41 | 5] 
1888 .......... 148,659,402 | 77,719,624 52 | 1901...1...... 293, 299, 816 | 149, 777.613 | 51 
A 141, 229,614 | 81,719, 059 58 | 1902.......... 301, 682,348 + 139, 947, 962. , 46 
1890 .......... 157,788,657 | 88,770,814 56 | 1908.......... 357, 356, 416 ' 177,724,246 | e: 
A 168, 566, 668 | 93, 453, 921 55 |, 1904.......... 351, 816, 398 171, 0%, 996 9 
1899 5.5.2: | 179,329,071 | 99,167,080 55 |. 1906.......... 892, 919,701 | 196, 073, 487 © 


| | cL eae 


COAL. 655 


PENNSYLVANIA ANTHRACITE. 


By WILLIAM W. RULEY. 


In the report on the production of anthracite coal for the year 1904 comment was 
made on the continuance of the prosperity in this industry, which was so marked 
during the year 1903, and it was noted that the severity of the winter of 19034 had 
so depleted the stocks of anthracite that the year 1904 started under exceptionally 
favorable conditions, and the tonnage, although not so heavy as in 1903, was 
satisfactory. 

A repetition during the winter of 1904—5 of the weather conditions of the previous 
winter resulted in an exceptionally large use of anthracite in the first three months 
of 1905, with a consequent stimulus to the trade for the entire year. The large 
tonnage in 1905—the greatest, in fact, in the history of the anthracite industry—is 
partly accounted for by the experience of the trade in the preceding severe winters, 
and partly by the fear of impending trouble in the anthracite regions on the Ist of 
April, 1906, this fear causing both dealers and consumers to lay in heavier stocks 
than they would have done had there been no danger of a stoppage in the production. 
The result has been that both dealers and consumers had on hand a considerably 
larger stock of coal on the 1st of January, 1906, than at the corresponding time in 
1905. The extreme mildness of the winter of 1905-6, as compared with the two 
preceding ones, has, of course, resulted in a much smaller consumption of coal and 
has accentuated the condition above mentioned. 

The whole subject of marketing anthracite coal is an interesting one. On account 
of the greater expense of mining anthracite as compared with bituminous coal, it is 
impossible to carry it great distances to compete with bituminous coals in markets 
where the people are accustomed to bituminous coal and can get it at much less cost. 
The result of this has been practically to confine the consumption of anthracite to 
the States along the Atlantic seaboard. It is found that nearly 82 per cent of the 
total shipments of anthracite is consumed in the New England States, New York, 
Pennsylvania, and New Jersey; in addition, 3.4 per cent goes to the Southern States, 
practically all of this southern trade being distributed along the Delaware and Mary- 
land Peninsula, to Baltimore and Washington, and to points within easy reach of 
the coast; and 3.56 per cent goes to Canada, by tidewater from Philadelphia or New 
York, by crossing the lakes, or by all-rail routes connecting with the initial anthra- 
citelines. It will thus be seen that only about 11 per cent of the entire anthracite 
shipments reaches territory west of Buffalo, Erie, Pittsburg, or corresponding points. 

The distribution to the geographical sections is as follows: 


Distribution of anthracite coal in 1904 and 1905. 


| 1904. 1905. 


Long tons. | Percentage. Long tons. 


Percentage. 

Pennsylvania, New York, and New Jersey ....... 38, 376, 089 66. 75 41, 501, 569 67.58 
Nev Exsgland DON carnada 8, 242, 087 14. 34 8,692, 504 14.15 
DOCE IN ira EA 2, 061, 810 3. 58 2, 080, 088 3. 39 
Westen BINE i22 io dss cessed ire 44 RE Ra y» aaa dd 6,579, 644 11.44 6, 904, 314 11.25 
Forts noB A REA Our bddpasu iA CC ERES 4, 500 .01 1,743 . 00 
Dominion of CASONA sosind asta akuna 2, 198, 746 3. 82 2,187, 450 8. 56 
Foreign porta .......---- 22 ee ecc eec eee eee eroe e 84, 646 . 06 42, 533 .07 

Toll. AA T T EEA 57, 492, 522 61, 410, 201 100. 00 
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In spite of the anthracite-consuming territory being so circumscribed geograph- 
ically, this territory is rich and populous, and it would seem, from a study of the 
great growth of the bituminous production, that anthracite had scarcely had its pro- 
portionate growth. It should be borne in mind, however, that there are certain 
competitive conditions surrounding this industry which curtail the increased con- 
sumption naturally to be expected with the growing population. 

Even the casual observer does not need to be told of the great increase in the use 
of gas and oil for fuel. The convenience and cleanliness of gas, and the comfort with 
which it can be used in summer, has resulted in the installation of hundreds of thou- 
Sands of gas ranges and heaters in the anthracite-consuming territory. A great 
impetus in this direction was given during the strike of 1902, and what was then 
done as the result of necessity has continued and grown on account of its convenience. 

In addition to these obvious factors affecting the consumption of anthracite coal, 
there are many other influences which tend to curtail the demand for this product. 
For instance, in many settlements, especially recent ones, central heating plants have 
been established. These produce and supply heat at reasonable rates to all houses 
equipped for such service, thus greatly diminishing the demand for anthracite in 
these localities, if not (as is the case where bituminous coal is used in these plants) 
cutting it off altogether. In these cities, too, the growing tendency of people to live 
in apartment houses is producing the same effect. 

These and other more obscure causes tend to limit what would be considered the 
natural increase in the demand for this product. 

It must not be supposed, however, that the anthracite trade has not shown a sub- 
stantial growth during the last fifteen years, even though it seems small compared 
with the great increase in the production of bituminous coal. In 1897, when the 
opinion in the trade respecting the future of this industry was rather gloomy, the 
writer, in his report to the Survey, expressed himself as follows: 


Note is made in the beginning of this report of the falling off in tonnage for the year 1897 as com- 
pared with 1596, and the significance of the reduced production is accentuated when comparison is 
made with the bituminous coal production in 1897. With very few exceptions, the coal-producing 
States show an increase over 1596, which in some cases is large. In Pennsylvania this increase 
amounted to 4,500,391 long tons, while the increase of bituminous coal production in the United 
States for the year 1897 over 1896 was 8,908,252 long tons, compared with a decrease of 1,709,213 tons in 
the production of anthracite. 

What conclusion is to be drawn from these facts and figures? It has been persistently contended 
by those who think they see the ultimate doom of the anthracite industry that this decrease in 
production indicates the encroachment of two competitive forces which will ultimately result in the 
undoing of anthracite. The first of these is the competition of bituminous coal with the small sizes 
of anthracite for steam purposes. That such competition exists and that the bituminous coal often 
has the better of it can not be doubted, but that bituminous coal will completely displace the small 
sizes of anthracite in the steam-coal market seems improbable, since the latter is used in thousands of 
places where the former coal would be altogether undesirable. The second of these factors is the 
growing use of gas as a substitute for coal in domestic uses. Unquestionably the use of gas for cook- 
ing and heating purposes in private houses is increasing, but that the domestic market for anthracite 
coal will be destroyed by itisaltogethera different proposition. Those who contend that these factors 
will permanently narrow the market for anthracite seem to forget that the market for fuel is contin- 
ually expanding and demanding more and more varied means of supply. It has been the almost uni- 
versal experience that in a broad field the introduction of new methodsand new materials has resulted 
notin doingaway with the old, but in modifying and sometimes actually increasing their use and at the 
same time providing for the new by opening up new avenues of demand. When gas was introduced 
the prediction was made that it would altogether supersede oil, but the oll industry continued to 
grow. When electric light was first introduced it was to do away with gas, but gas companies were 
never so prosperous as they are to-day. 

So it is with anthracite coal. It has a place in the economy of the world to-day, and while of 
course its market will not grow to the same extent as if it had no competition, one would not be 
judging the present by past experience if he predicted any great contraction of the anthracite 
market, but should rather expect a reasonable expansion as the business of the country regains its 
normal condition. In fact, it would not be fair to judge of the future market of any commodity by 
the experience of the last few yenrs, which have been years of universal business depression, but it 
would be more logical to infer that with the natural expansion and growth of trade under healthful 
conditions the anthracite trade will come in for a share, at least, of the improvement and increase. 
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It is interesting to note to what extent this opinion has been borne out by examin- 
ing the present conditions in the trade in the section of territory already outlined— 
the New England States, New York, Pennsylvania, and New Jersey. 

In 1891 the total shipments of anthracite amounted to 40,448,336 long tons, and 
of this quantity about 77 per cent went to the territory mentioned, or a tonnage of 
over 31,000,000. The population of these States in 1891 was approximately 17,600,000, 
which would indicate a per capita consumption of anthracite of about 1.71 tons. In 
1905 the population of these States was about 23,000,000, and the shipments of 
anthracite to this district amounted to over 50,000,000 long tons, or a per capita con- 
sumption of 2.18 tons, an increase of nearly half a ton for each inhabitant. 

This increase, it is true, is largely accounted for by the great increase in the quantity 
' of small sizes of coal shipped in 1905 as compared with 1891. In the earlier year the ` 
amount of pea and smaller sizes shipped was 9,965,010 long tons, and as this was 
practically all consumed in the territory above mentioned, it should be deducted 
from the total quantity going to these in order to get the tonnage of domestic sizes 
consumed, which would be approximately 21,500,000 long tons, or a per capita con- 
sumption of domestic sizes of 1.22. In 1905 the quantity of pea and smaller sizes 
shipped was 23,984,984 long tons, which, deducted. from the total of all sizes, would 
leave 26,209,089 tons of domestic sizes consumed in these States, or a per capita con- 
sumption of 1.14 tons. 

It may be objected that the above figures do not represent actual consumption, but 
only shipments to the territory named, and that there was relatively a larger stock of 
coal on hand at the close of 1905 than at the close of 1891; therefore to test the above 
result average years have been taken for comparisun—that is, an average of the three 
years ending with 1891 has been compared with an average of the three years ending 
with 1905. The comparison of these average vears may be considered a fair one, as 
the average stock on hand in the 1889-1890-1891 period was probably as large rela- 
tively as that for the 1903-1904-1905 period. 

The results do not differ materially from the comparison of 1891 and 1905. 

They can be stated as follows: 


Average of | Average of 
years 1859- | years 1908- 
15390-18591. | 1904-1905. 


Long tona. | Long tons. 


Per capita consumption, all sizes........................eeeeeeeeeeeeee enne 1.67 2.11 
Per capita consumption, large sizes. 2.2... cece ee eee eee lc eren 1.17 1.11. 
Per capita consumption, small sizes......ooooooooooororrormorororrrmsrroooo .90 1.00 


It will thus be seen that the relative use of anthracite in the principal consuming 
States is greater than it was filteen vears ago if all sizes of anthracite be considered, 
and not much less if only prepared sizes are included, in spite of the greatly increased 
use of substitutes for this fuel. 

This review would not apply to that part of the product going to the extreme North 
into Canada or to the extreme South and West, as the farther it is moved from the 
source of supply the more its use becomes a matter of luxury and not necessity, and 
the more it yields in competition with cheaper fuels produced locally. 

As noted in the discussion of the condition of the anthracite trade, the production 
for the year 1905 was the largest on record, amounting to 69,339,152 long tons. Of 
this, 61,654,432 tons were shipped to market, 1,402,644 tons were sold about the 
mines locally, and 6,282,076 tons were used for steam and heat. In connection with 
this total product and the quantity shipped it should be noted that 2,777,337 long 
tons were reclaimed from the culm banks. This quantity, although large, is rela- 
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tively and actually smaller than for the year 1904. The maximum quantity was 
gained from this source in 1903, when it reached 3,563,269 long tons. This is of 
course nearly all small-sized coal, used for steam purposes, only a very small portion 
being larger than pea. The following table shows the shipments from washeries 
from 1890 to 1905, inclusive, compared with total shipments: 


Shipments of anthracite from washeries and total shipments, 1890-1905. 


[Long tons.] 


#5 i Percentage 

R NC MEL 

washeries, shipments, total ship- 

ments. 

i MM O an atl aia eee Da 41, 600 36, 615, 459 0.11 
IM Ei a DEN 85, 702 40, 448, 336 .21 
[s — sabi See M" A ewe te 90, 495 41, 893, 320 :22 
O 245, 175 | 43, 089, 537 .51 
1894...... xxu cg dida Rat AS eee ues be eee T Ea 631,116 ' 41, 391, 200 1.53 
DBO NIENTE EE ERREUR P SR aa ese 1,080,800; — 46,511,477 2.52 
1896.2. Patan cited ec aL uo aM A Ves PO UDIN 895,042 * 43,177,485 2.07 
TBO S. cx oper Rub te RC IEEE ED EAS E P eR ACER Redde 993, 603 11, 637, 564 2.39 
Is a a aae aa a ar a Ei 1, 099, 019 41, 899, 751 2.62 
Lio PP 1, 368, 275 47, 665, 204 2.87 
VIO MD ——————— NP n 2,059, 349 15, 107, 154 4.57 
A A À 2,507, 335 53, 568, 601 4.79 
y A E d cese Sedis 1, 959, 466 31, 200, 890 6. 28 
E cor to RR VEU s daro ed aaa e eda du E S Ae EQ E SR da. 3, 563, 269 59, 362, 831 6. 00 
AA —— NY uade agde ima Caw ae d estu 2, R00, 466 7, 192, 522 4.87 
A cee Ge MU CR I DEENAUH SE E Ra eee HERE Sue 2,777, 337 61, 410, 201 4.32 


In addition to this coal a considerable percentage of fresh-mined coal has no other 
market than for steam purposes, and the proportion of these small sizes has been 
steadily increasing, as will been seen from the following table: 


Shipments of anthracite, according to sizes, 1890-1905. 


[Long tons. ] 


Sizes nbove pea. | Pea and smaller. 


Total ship- 


BERE Quantity. T Quantity. 25d ens 
Tr PEE NC SEMEN 28, 154, 678 76.9 | — 8,460,781 23.1 | 36,615,459 
LR eR REDE ere eae E 30, 604, 566 75.7 9, 943, 770 24.3 | 40, 448, 336 
A ene mS Eh 31, 868, 278 76.0 | 10,025,042] * 24.0] 41,893,320 
1803. Lo uu O topi eed ue TN 32, 294, 233 74.9 | 10,795,304 25.1 | 43,089, 537 
e e 30,482,203 73.7 | 10,905,997 26.3 | 41,391,200 
I: DEREN CREER A 32, 469, 367 69.9 | 14,012,110 30.1 | 46,511,477 
didas 30,354, 797 70.3 | 12,822,688 29.7 | 43,177,485 
aia dera Le des EN 28, 510, 370 68.5 | 13, 127,494 31.5 | 41,637, 864 
Ui A A AEE E 28, 198, 532 67.3 | 13,701,219 32.7 | 41,899,751 
AC 31, 506, 700 66.1 | 16,155,504 33.9 | 47,665, 204 
A sepe Rm EE Poo TI !— 29,162,459 64.7 | 15,945,025 35.3 | 45,107,484 
A toe udo edu SUUM NE anes | 34,412,971 64.2 | 19,155,627 35.8 | 53,569,601 
NA 19, 025, 632 61.0 | 12,175,258 39.0 | 31,200,890 
A II 37, 738, 510 63.6 | 21,621,321 36.4 | 59,562,831 
i ets Ad HERD ACRES 35, 636, 661 62.0 | 21,855,861 38.0 | 57,492,522 
A A À 37, 425,217 60.9 | 23,984,984 39.1| 61,410,201 


CERERI eee Ra TET WERT BESTE ERR E S RE D e WO SR Et i RE RS e SED EE o Pm 
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In this table, which shows separately from 1890 to 1905, inclusive, sizes above pea, 
and pea and smaller, it will be noted that the latter division has increased from 23.1 
per cent in 1890 to 39.1 per cent in 1905. This increase can not be accounted for by 
the increase in washery product. For instance, in 1903 the percentage of pea and 
smaller was 36.43 per cent, and in that year the shipments from washeries amounted 
to 3,563,269 tons, while in 1905 the shipments from washeries had fallen off to 
2,742,815 tons. It appears from this that the actual increase in these small sizes 
from 1903 to 1905 was 3,094,967 tons, and at the same time there was a decrease in 
sizes above pea of 261,665 tons. 

If these two years be taken and the washery product be eliminated, the production 
of pea and smaller will be found to be 18,147,202 tons in 1903 and 21,242,169 tons in 
1905. "This is illustrated by the following table: 


Total shipments of anthracite coal and washery product for year 1905, compared with 1908, 
divided to show large and small sizes. 


[Long tons.] 
$ : Total shipments, less 
Total shipments. Washery product. washery product. 
Year. A _ _ —__ 
Sizes | Pea and Sizes Pea and Sizes Pea and 
above pea. | smaller. |above pea.| smaller. | above pea. | smaller. 
INE A | 37,738, 510 | 21, 624, 321 86,150 | 3,477,119 | 37,652,360 | 18,147, 202 
1908 RM A ea T | 87,425,217 | 23,984,984 34,522 | 2,742,815 | 37,390,695 | 21,242,169 
Increareor decreas —313, 293 | | +2, 360, 663 —61,628 | —734, 304 | — 261,665 | +3, 094, 967 


All the causes of this increase in the smaller sizes are not easily explained, but the 
results are readily apparent, affecting as they do the marketing of a large part of 
the product and the average price received for the whole, first, by throwing on the 
market a relatively larger proportion of the anthracite product in competition with 
bituminous coal for steam purposes, and, second, which naturally follows, by reduc- 
ing the average price received for all sizes of anthracite. 

In the table given below are shown the total production of anthracite, its value at 
the mines, the average number of men employed, and tbe average number of days 
worked for each of the last five years: 


Statistics of anthracite production, 1901-1905. 


Average | Average 
Average | number | number 
Quantity. Value. proe Pet) ofmen | of days 


es employed. | worked. 


| Long tons. 

Se TET en ee 60, 242,560 | $112, 504, 020 $2. 05 145, 309 196 

Hog. os va ERE cease pieces A 36, 940, 710 76, 173, 586 2. 35 148, 141 116 

Tor PERENNE S ETTE ETT AAR 66,613,454 | — 152,036, 448 2.50 150, 483 206 

A nese: -,-| 65,318,490 | 138, 974, 020 2.35 155, 861 200 

e ERINI CEET ..| 69,339,152 | 141,879,000 2.25 165, 406 218 
In the valuation of the product the coal used for steam and heat at the mines is 


not considered, as it is largely culm and dirt and would not be marketable. 

In the following tables is shown the production of the several counties embraced 
in the anthracite fields, divided to show the quantity of coal shipped, the coal sold 
locally, and the quantity used for steam and heat, 
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Anthracite production in 1904, by counties. 


[Long tons.] 
Sold to Used at 
County. Shipmenta. loce irade me UE Total. 
employees. heat. 
SUBQUCHAING, EMEN" 571,079 8, 440 32, 731 618,250 
LACRA WADNA. scr 15, 703, 059 424, 359 1, 082, 305 17, 209,723 
DM ZOPN Go Crta 21, 678, 253 589, 932 2, 190, 594 24, 458, 779 
[6 Cl PROP PI T Hee a eee tones See ees 1, 744, 543 80, 338 228, 808 2, 003, 689 
Behüylklll 4254 dux reru NE ERA RUE PER ENS 12, 149, 852 212, 461 1, 810, 980 14, 173, 293 
Columbia aras ces Seine RENTE Pe Qaia E 926, 571 16, 069 85, 595 1, 028, 235 
Sullivan cise cece o IRPOVEE ER e EF LE ERES 234, 656 4, 876 23, 241 262, 778 
Northumberland ................................. 4, 249, 306 101, 406 567,130 4, 917, 842 
A INC aW VAT 463, 859 22, 822 159,225 | 615,906 
TOU suo ess eek eoo des a rA aca eii 57, 727,178 | 1,410,703 6, 180, 609 66, 318, 490 


Anthracite production in 1905, by counties. 
[Long tons.] 


Sold to Used at 


County. Shipments. ee aes O Total. 


employees. heat. 


| 
Susquehanna cn 563, 882 8, 803 84, 588 607,273 


Deck a Wan O nete UE. | 16,044,175 | 384,668 | 1,097,152 | 17,525,995 
A A esae vues ie cinesi ke 23,405,910 | 584,890 | 2,225,718 | 26,216,518 
CRBS es okies al esa aie cedo ec ins dea 1, 910, 390 44,117 238,722 | 2,193,229 
Schuylkill ............... Shee sees danse EN 13,734,616 | — 230,383 | 1,814,416 | 15,779,415 
Col uth blah AN 986, 592 16, 915 94,437 | 1,097,944 
O ai oA ere asse UC EY sag 244, 281 4, 286 25, 650 274, 167 
Northumberland ..................... ccc eere | 4,221,377 108, 022 590, 699 4, 920, 098 
Dauphine ent Gecinse oia | 543, 259 20, 560 160, 694 724, 513 


In order to continue the record of anthracite shipments from the earliest date to 
the close of 1905, the following table gives the yearly shipments, divided according 
to the three trade regions. These shipments include only coal loaded on cars for 
line or tide-water points, and do not include any coal sold locally or used at and 
about the mines. Neither do they include the shipments from the Sullivan County 
mines. 


Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820-1905. 


[Long tons.] 
Schuylkill region. Lehigh region. Wyomáing region. Total. 
Year | ne Wr ONU XEM FAEERE 
: T Percent- y Percent- Percent- 
Quantity. age. Quantity. age. Quantity. age. Quantity. 
1820. cse A A cuo wae ets 365 | Rp Mpc a DERE AA 365 
PSOE A A EE e A, O INTERNE 1,073 
|. etos 1, 480 39. 79 2, 240 A ov ieus 8,720 
1823............ 1,128 16.23 RZB AA E 6, 961 
1824... eis 1, 567 14.10 9, 541 85.90- |. ooscsess PI 11,108 
1825............ 6, 900 18. 60 28, 393 81.40 [Loro reno daekuwe 924, 808 
1826............ 16, 767 34. 90 81,280 65.10 1:5 4s zio ex ls 48, 047 
1827............ 31, 360 49. 44 32, 074 60.56 |... Le eeee eee led 68, 434 


1828, .,..., ....» 47, 284 61,00 80, 232 89. 00 Peoreccee gree sclesoegg gece 77,6 
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Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820—1905—Cont'd. 


Pe > > 


Year. 


1858........ hd» 
PRE 
RA 


[Long tons.] 

Lehigh region 

Percent- 
Quantity age. 

25,110 22. 40 
41, 750 23. 90 
40, 966 23.17 
70, 000 19.27 
123, 001 25. 22 
106, 244 28. 21 
131, 250 23.41 
148,211 21. 66 
223, 902 25. 75 
213, 615 28.92 
221, 025 27.01 
225, 313 26.07 
143, 037 14. 90 
272, 540 24. 59 
267,793 21.19 
377,002 23. 12 
429, 453 21. 33 
517,116 22.07 
633, 507 21. 98 
670, 321 21. 70 
781, 556 24. 10 
690, 456 20. 56 
964, 224 21. 68 
1,072,136 | . 21.47 
1, 054, 309 20. 29 
1, 207, 186 20. 13 
1, 284, 113 19. 43 
1,351, 970 19.52 
1,318, 541 19. 84 
1, 380, 030 20.18 
1,628,311 20. 86 
1,821, 674 21.40 
1, 738, 377 21.85 
1, 351, 054 17.17 
1, 894, 713 19. 80 
2, 054, 669 20.19 
2,040, 913 21.14 
2, 179, 364 17.15 
2, 502, 054 19. 27 
2, 502, 582 18.13 
1, 949, 673 14. 06 
8, 239, 374 20. 02 
2, 235, 707 14.24 
3, 873, 339 19. 70 
3,705, 596 17.46 
3, 773, 836 18. 73 
2, 834, 606 14. 38 
3, 854, 919 20. 84 
4, 332, 760 20. 80 
3, 237, 449 18. 40 
4, 595, 567 17. 58 
4, 463, 221 19. 05 


| Ee ———— 


Wyoming region 
Percent- 
Quantity age. 

7, 000 6. 25 

43, 000 24. 60 
54, 000 30. 54 
84, 000 23. 12 
111,777 22. 91 

" 43,700 11. 60 
90, 000 16. 05 
103, 861 15.18 
115, 387 13. 27 
78, 207 10. 59 
122, 300 14. 94 
148, 470 17.18 
192, 270 20. 03 
252, 599 22.79 
285, 605 22. 60 
365, 911 22. 43 
451, 836 22. 45 
518, 389 22.11 
583, 067 20.23 
685, 196 22. 18 
732, 910 22. 60 
827, 823 24.64 

1, 156, 167 25. 98 
1, 284, 500 25. 72 
1, 475, 732 28. 41 
1, 603, 478 26. 73 
1,771,511 26. 80 
1, 972, 581 28. 47 
1, 952, 603 29. 39 
2, 186, 094 31. 96 
2, 731, 236 34. 98 
2, 941,817 34. 56 
3, 055, 140 88. 41 
8,145, 770 39. 97 
3, 759, 610 39. 30 
3, 960, 836 88, 92 
3,254,519 33.72 
4,736,616 37.29 
5, 325, 000 40. 99 
5, 968, 146 43. 25 
6, 141, 369 44. 28 
7,974, 660 49. 28 
6, 911, 242 44. 02 
9, 101, 549 46. 27 
10, 309, 755 48. 57 
9, 504, 408 47. 18 
10, 596, 155 53. 75 
8, 424, 158 45. 53 
8, 300, 377 39. 85 
8, 085, 587 45. 92 
12, 586, 293 48. 14 
11, 419, 279 48. 72 
13, 951, 383 48. 96 


8,513, 123 
7, 954, 264 
7, 869, 407 
9, 566, 006 
10, 177, 475 

9, 652, 391 
12, 708, 882 
12, 988, 725 
13, 801, 465 
13, 866, 180 
16, 182, 191 
15, 699, 721 
19, 669, 778 
21, 227, 952 
20, 145, 121 
19, 712, 472 
18, 501, 011 
20, 828, 179 
17, 605, 262 
26, 142, 689 
28, 437, 242 
28, 500, 017 
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Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820-1905—Cont d. 


Schuylkill region. 


Year. 


[Long tons.] 
Lehigh region. 


Quantity. ior t-| Quantity. E t 
1882........... 9, 459, 288 32. 48 5, 689, 437 19.54 
1883............ 10, 074, 726 31. 69 6, 113, 809 19. 23 
1884............ 9, 478, 314 30. 85 5, 562, 226 18.11 
1885............ 9, 488, 426 30. 01 5, 898, G34 18. 65 
1886... o ono 9, 381, 407 29. 19 5, 723, 129 17. 89 
) |. AAA 10, 609, 028 30. 63 4, 347, 061 12.55 
1888...........- 10, 654, 116 27.93 5, 639, 236 14.78 
5 . olo ees 10, 486, 185 29. 28 6, 294, 073 17.57 
1890............ 10, 867, 822 29. 68 6, 329, 658 17.28 
1891............ 12,741,258 31.50 6, 381, 838 15. 7 
IM 12, 626, 784 30. 14 6, 451, 076 15. 40 
1893............ 12, 357, 444 28. 68 6, 892, 352 15. 99 
1894............ 12, 035, 005 29. 08 6, 705, 434 16. 20 
1895...........- 14, 269, 932 30. 68 7,298, 124 15. 69 
1896............ 13, 097,571 30. 34 6, 490, 441 15. 03 
1897........... 12,181,061 29. 26 6, 249, 540 15. 00 
1898............ 12, 078, 875 28. 83 6, 253, 109 14.92 
e APA 14, 199, 009 29.79 6, 887, 909 14.45 
W900 MAA 13, 502, 732 29. 94 6, 918, 627 15. 33 
1901............ 16, 019, 591 29. 92 7,211,974 18. 45 
1909.21 idis 8, 471, 391 27.15 3, 470, 736 11.12 
y AAA 16, 474,790 27.75 7,164, 783 12. 07 
1904............ 16, 379, 293 28. 49 7,107, 220 12. 36 
1900.5 02v us irs 17, 703, 099 28. 83 7,849, 205 12.78 | 
Total....| 468, 501, 531 32.65 | 234, 160, 762 16. 32 


Wyoming region. 


——— |—  — a 


Quantity. P rer 
13,971, 871 47.98 
15, 604, 492 49. 08 
15, 677, 758 51. 04 
16,236,470 | 51.34 
17,081, 826 52.82 
19,684,929 | — 56.82 
21, 852, 366 57.29 
19, 036, 835 53.15 
19, 417, 979 53. 04 
21, 325, 240 52.72 
22, 815, 480 54. 46 
23, 839, 741 55.33 
22, 650, 761 54. 72 
24, 943, 421 56. 63 
23, 589, 473 54. 63 
23,207,263 | — 55.74 
23,567,767 | 56,25 
26,578,286 | 55.76 
24,686,125 | — 54.73 
30,337,086 | 56.63 
19,258,763 | 61.73 
35,723,258 | 60.18 
34, 006, 009 59. 15 
35, 857, 897 58. 39 

732, 385, 420 


— ——À | e mn, AS A 


30, 718, 298 
81, 623, 530 
82, 136, 362 
34, 641,018 
38, 145, 718 
35, 817, 093 
36, 615, 459 
40, 448, 336 
41, 893, 340 
43, 089, 537 
41, 891, 200 
46, 511, 47; 
43,177, 485 
41, 637, 864 
41, 899, 751 
47, 665, 204 
45, 107, 484 
53, 568, 601 
31, 200, 890 
59, 362, 831 
57, 492,522 
61, 410, 201 


51.03 | 1, 485, 047, 713 


As has been customary in previous reports, a tabular arrangement of the various 
sections of the anthracite fields is given below, and a list of the railroads entering the 


territory: 


Anthracite coal fields, by field, local district, and trade region. 


Coal field or basin. 


Carbondale 


Local district. 


Trade region. 


*e""""»-"-*»na€e60^.5000€9256069a49592506002006(292202094972999299 


SCAN lO Lo ae Sia bated seh Gees owe Vs ae c qud 
PESO a ax ERA E e te vetet 


Northern.................... 


*a ne. no ceo n.oon.n... can. e. no 


ao .o nara. n.oo.n..na. eo 


PINTO Dir adios RIS 
O TS 


Green Mountain 


Eastern middle.............. Black Creek 


Lykens Valley 
East Mahanoy 
Western middle ............. West Mahanoy 


eater 2.5069 rn. on. ne. en Onn. e. en. ceca nc e n..no ec. eo. eno 


%6O0LOA.0:0000..2.L2LOLO.LULESL A a 


East Schuylkill 
West Schuylkill 


6Oo0090. 90... 92£0£ 0:22... 006000000 


+... eonssornc. nn. .e.o.en o 


e^ co. .:0.-0400406500000000. 


e... ....oe.n..nonpoee. ne... oe os 


a. e... .n.....-. ocean ver 


e“... ...o..o..n.o..eono.o.o»- 


...e..n..o. .n..o90£ÁACL. e e... o. oo 


SHAMOMKIN is RE dE | 
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The above-named fields comprise an area of somewhat over 480 square miles and 
are located in the eastern-middle part of the State, in the counties of Carbon, Colum- 
bia, Lackawanna, Luzerne, Northumberland, Schuylkill, and Susquehanna, and are 
classed under three general divisions, viz, Wyoming, Lehigh, and Schuylkill regions. 
Geologically they are divided into fields or basins, which are again subdivided into 
districts. 

The Bernice field, in Sullivan County, is not included in any of these regions. 
The classification of the product of this field is a matter of much contention. The 
fracture of the coal and some of its physical characteristics are more like some bitu- 
minous or semianthracite coals than strict anthracite, but on account of its high per- 
centage of fixed carbon and low percentage of moisture it is classed as anthracite by 
the second Pennsylvania geological survey, and the product is so included in this 
report. 

The tonnage from this field is not included in the shipments bv regions nor in the 
division according to sizes. 

The above territory is reached by ten so-called initial railroads, as follows: 

Philadelphia and Reading Railway Company. 

Lehigh Valley Railroad Company. 

Central Railroad of New Jersey. 

Delaware, Lackawanna and Western Railroad Company. 
Delaware and Hudson Company's Railroad. 
Pennsylvania Railroad Company. 

Erie Railroad Company. 

New York, Ontario and Western Railroad Company. 


Delaware, Susquehanna and Schuylkill Railroad Company. 
New York, Susquehanna and Western Railroad Company. 


PENNSYLVANIA BITUMINOUS COAL. 


Total production in 1905, 118,413,637 short tons; spot value, $113,390,507. 

The record made in the bituminous coal fields of Pennsylvania was something 
unprecedented in the history of coal mining. Not only was the production the 
largest ever obtained in the State, but the increase over the preceding year surpassed 
all previous records, and was more than the total production of any other State in 
1905, with the exception of Illinois, Ohio, and West Virginia. In 1902 when the 
production of bituminous coal was unduly stimulated by the great strike in the 
anthracite regions, the output exhibited a gain of 16,268,421 short tons over that of 
1901, and this was considered an extraordinary record. In 1905, without any such 
unusual conditions, the production shows an increase over 1904 of 20,475,350 short 
tons, an amount larger by more than 2,000,000 tons than the entire bituminous coal 
product of the State in 1880. That this remarkable increase is due in great measure 
to the iron industry, which also increased phenomenally last year, is shown by the 
fact that more than one-third of the gain made in 1905 over 1904 was in the amount 
of coal made into coke, which increased from 20,868,368 short tons in 1904 to 
27,926,282 short tons in 1905, a gain of 7,057,914 tons, or 34.7 per cent. The per- 
centage gain in the total production was 21, while the value increased 20 per cent. 
The two counties of Fayette and Westmoreland, which embrace the Connellsville 
coking districts, were responsible for nearly half of the total increase for the State, 
these two counties alone showing a gain of over 9,300,000 short tons in 1905. Their 
combined production exceeded by several million tons the total output of Illinois or 
West Virginia, which rank next to Pennsylvania as coal-producing States. The 
increased production was, however, distributed generally throughout the State, but 
in less proportion than in the two counties mentioned. Six other counties, Alle- 
gheny, Cambria, Clearfield, Indiana, Somerset, and Washington, each recorded an 
increase of over 1,000,000 tons, and only two comparatively unimportant counties, 
Clinton and Lycoming, showed decreases. 
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Another interesting fact presented by the statistics of bituminous coal production 
in Pennsylvania in 1905 is that more than two-thirds of the increased production 
was represented by machine-mined coal. In 1904 there were 3,645 machines reported 
in use, and the machine-mined product amounted to 35,174,613 short tons, whereas 
in 1905 there were 4,254 machines in use, and the quantity of coal undercut by 
machines was 49,335,660 short tons, indicating an increase in 1905 of 609 machines, 
and of 14,161,047 short tons, or nearly 40 per cent in the output of machine-mined 
coal. In 1904 35.9 per cent of the total product was machine-mined, while in 1905 
the percentage was 41.7. 

The number of men employed in the bituminous coal mines of Pennsylvania in 
1905 was 143,629, who worked an average of 231 days, compared with 135,100 men 
for 196 days in 1904, and 129,265 men for 235 days in 1903, The average yearly pro- 
duction per man was 824.4 short tons in 1905, against 724.9 short tons in 1904, and 
798 in 1903. The average daily tonnage per man in the three years was, in 1905, 
3.57 tons; in 1904, 3.7 tons; in 1903, 3.4 tons. 

The majority of the bituminous mines in Pennsylvania are operated on the basis 
of an 8-hour dav. In 1905, 669 out of 1,148 mines, employing 60,297 men, or 41 per 
cent of the total, worked 8 hours; 221 mines, employing 25,831 men, worked 9 
hours, and 177 mines, with 31,175 men, worked 10 hours. Twenty-one mines 
reported ‘‘8 to 9” hours, '*8 to 10” hours, and ''9 to 10”” hours, 48 did not report, 
and a few reported less than 8 hours. 

The amount of time lost by reason of strikes, in 1905, was negligible, being less 
than 1 per cent of the total time worked and not sufficient to affect the production. 
The most serious trouble was at the Morris Run mines oí the Morris Run Coal Min- 
ing Company, in Tioga County, where 800 men were idle for the first 5 months of 
the year on account of a shut-down which began in April, 1904. This strike was 
responsible for one-half of all the time lost. A strike of 625 men at the Sterling 1, 
2, 3, 5, and 6 mines of the Sterling Coal Company, in Cambria County, lasted 20 
days, and at the No. 3 mine of the Merchants’ Coal Company, in Somerset County, 
125 men were idle for 100 davs, the total working time lost in the two instances being 
the same. These were the most important shut-downs of the year. In all, 5,686 
men were idle for an average of 53 days, against 9,336 men idle for an average of 62 
days in 1904. "The total time lost in 1905 was a little less than half that of the 
preceding year. | 

The casualty record for the bituminous mines of Pennsylvania in 1905, as furnished 
to the writer by Mr. James E. Roderick, chief of the department of mines, at Har- 
risburg, shows that there were 479 men killed and 1,076 injured. Of the men killed, 
255 were married and left fatherless a total of 543 children. The death rate per 
thousand was 3.33 and the number of tons mined for cach life lost was 247,210. 

The most serious accident in the bituminous coal mines of Pennsylvania in 1905 
was an explosion of gas and dust at the Eleanora shaft of the Rochester and Pitts- 
burg Coal and Iron Company, in Jefferson County, which occurred on April 27 and 
resulted in the death of 12 persons. On July 6, at the Fuller mine of the Taylor 
Coke Company, in Fayette County, and explosion of gas killed 6 persons, and on 
November 13, in the same mine, another explosion resulted in the death of 3 
persons. On October 13, at the Clyde mine of the Clyde Coal Company, in Wash- 
ington County, 6 persons were suffocated by after damp, and on November 15, in the 
Braznell mine of the Braznell Gas Coal Company, in Washington County, an explo- 
sion of fire damp killed 7 miners. 
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The statistics of production by counties in 1904 and 1905, with the distribution 
of the product for consumption, are shown in the following tables: 


Bituminous coal production of Pennsylvania in 1904, by counties. 


Loaded 
County. — | for ehip- 
ment. 
Short 
tona. 
Allegheny ...... 11, 772, 459 
Armstrong ..... 1, 914, 259 
Beaver ......... 48, 708 
Bedford ........ 412, 861 
Blair ........... 211, 159 
Butler.......... 460, 318 
Cambria........ 9,671, 748 
Center.......... 706, 980 
Clarion......... 520, 938 
Clearfield....... 5, 516, 586 
A uikIS 1,016, 915 
Fayette......... 5, 980, 308 
Huntingdon... 469, 852 
Indiana ........ 2, 582, 433 
Jefferson ....... 4, 710, 804 
Lawrence ...... 164, 952 
Mercer ......... 588, 482 
Somerset ....... 5, 148, 867 
Tioga........... 582,215 
Washington ....' 8,584, 035 
Westmoreland. .|12, 160, 494 
Other countiesa| — 494,076 
Small mines....|........... 
Total ..... 78, 569, 419 


eoonoo|.n.n.o ver. [e.e.o.. e... 


Sold to | Used at Aver.| AVET- 
local | mines Made age | BEC 
trade for into Total Total príce num- 

andused| steam coke: quantity. value. per ber of 
by em- and ton days 

ployees.| heat. * active 
Short Short Short Short 
tona. tons. tona. tons. 

340, 966 | 177,836 |........... 12, 291,261 |$12, 569, 768 $1.02 197 
37,874 | 43,693 1,835 | 1,996,661 | 1,930,247 | .97 223 
18, 605 610 cas 67, 923 83,098 | 1.22 223 

6, 892 5, 666 116, 431 640, 850 545,644 | 1.01 150 
2, 695 2, 082 28, 996 244, 982 271,020 | 1.11 179 
23,855 | 18,148 |........... 497, 316 515,374 | 1.04 161 

249, 605 | 201,512 822, 695 :10, 845, 560 | 11,242,889 | 1.04 211 
3, 660 1,9981... ene 712, 036 699,236 | .98 136 
12,903 | 17,69L |........... 551, 532 529,611 | .96 170 
89, 735 | 109,616 80, 933 | 5, 746, 870 | 5,518,757 | .96 187 
32,562 | 24,253 55,501 | 1,129,231 | 1,003,098 | .89 176 
270, 404 | 427, 519 |12, 552, 780 ¡19,231,011 | 16,585, 466 | .86 241 
8, 221 9,150 |... meus 487 , 223 520, 927 | 1.07 233 
17,961 | 60,910 72, 647 | 2,683,961 | 2,477,886 | .92 236 
16,685 | 44,415 | 1,271,660 | 6,043,564 | 5,847,580 | .97 250 

| 12,642 | 5,068 |........... 182, 662 228,130 | 1.25 | 160 
| 4,292 | 26,874 |........... 619, 648 621,330 | 1.00 178 
11,709 | 155, 165 1,420 | 6,317,161 | 5,597,165 | 1.06 229 
28, 997 5,616 PE 616, 828 930,711 | 1.61 161 

100,544 , 211,064 4,611 | 8,900,254 | 8,361,326 | .94 186 
215, 668 , 430, 290 | 5,882,522 |18, 688, 974 | 17,773,790 | .95 125 
5, 284 5,796 27,837 532, 992 563, 222 | 1.06 255 

A PRE 9, 847 11, 944 
1,521,106 1,979,364 20,868,368 97, 938, 287 | 94,428,219 | .96 196 


a Cameron, Clinton, Greene, and Lycoming. 
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Bituminous coal production of Pennsylvania in 1905, by counties. 


| 


Loaded es pura Made pu ue Rd 
County. PA pt for into o Total price | PUT: | ber of 
p- and used | steam quantity. value. ber of 
ment. by em- and | coke | eld days | pen 
| ployees. | heat | neuve, r 
Short Short | Short | -Short Short | | 
tons. tons. tons tons tons. | 
Allegheny...... 13,126,235 | 334,821 | 201,554 |........... 13,602,610 $13,064,340 $0.96 | 195 | 18,921 
Armstrong ..... 2. 372, 907 58, 684 58, 879 6,844 | 2,497,314 | 2,344,630 | .94 244 | 3,585 
Beaver ......... 55, 842 26, 092 142. saw aves ERA 82, 676 92,041 1.11 297 155 
Bedford ........ 521, 484 6,333 | 11,057 | 213,811 | 752,715 764,573 1.02 | 23 1/32 
Blair ........... 274, 594 1,813 | 4,484 67,918 | 348,749 | 384,997 | 1.10 | 245 =% 
Butler.......... 527, 373 16, 064 TOS AA 550, 589 531,244 . 96 205 1,0% 
Cambria ........ 10,059,353 ¡1,010,812 | 238, 152 | 1,292,574 '12,600,891 | 13,053,476 | 1.04 | 227 18,496 
Center .......... 805, 520 2,526 2,395 AAA 810, 441 734, 928 | .91 178 1.446 
Clarion ......... 690, 305 4,948 | 19,165 | — wee’ 714, 478 657,359 | .92 181 ' 1,564 
Cleartield....... 6,808,679 | 74,299 | 139,536 | 225,491 | 7,248,805 | 6,596,374 | .91 | 206 | 11,7 
Ellen de 1,130,259 | 16,879 | 24,871 | 77,328 | 1,249,337 ' 1,172,626 | .94 | 223| 21% 
Fayette......... 7,393,435 | 279,640 | 465, 227 '16, 112, 687 ¡24, 250, 989 22,983,215 | .95 | 267 19, 629 
Huntingdon....| 545,126 5,222 ^. 8,091 daa reis 559, 039 609, 935 ¡ 1.09 227 $91 
Indiana ........ | 4,103,054 | 17,345 | 53,949 | 303,083 | 4,477,431 — 3,982,417 | .89 , 251| 5,460 
Jefferson ....... 4,974,781 | 18,939 ' 90,157 | 1,310,108 | 6,393, 985 | 5,643,388 | .87 | 243| 7,919 
Lawrence ...... | 234,614 | 23,729 | 9,127 |........... | 267,470 311,672 | 1.17 | 255| 470 
Mercer ......... | 676,022 7,375 | 24,567 .........-. | 707,964 708,015 | .99 | 209| 1.37 
Somerset ....... 6, 142, 397 23, 41 | 165, 959 81,075 6,412,672 | 6,691,403 | 1.04 240 | 8,3% 
Tioga....... ... 665,869 | 34,427 | 6,427 |........... | 706,723 | 1,006,239 | 1. 42 175 | 1,094 
Washington ....)10, 259, 752 56,577 | 225,539 67, 183 10, 609,061 | 9,612,259 | .91 | 208 | 12,952 
Westmoreland. .14, 227,015 | 182,826 | 463, 863 | 8,125,022 22, 998, 726 | 21,970,809 | .96 258 | 23,161 
Other counties 
and small 
mines ........ | 423, 625 34, 136 | 10, 563 48, 158 511, 482 579, 567 | 1.13 | 223 Ns 
| 231 143,62 


Total ..... 86, 015, 041 d 236, 728 
| 


2,232,586 


oa 


a Cameron, Clinton, Greene, and Lycoming. 
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he increase or decrease in each county in 1905 as compared with 1904 is shown in 
the following table, which exhibits also the production by counties during the last 


five years: 


Bituminous coal production of Pennsylvania, 1901-1905, by counties. 
[Short tons. ] 


| | Increase 
County. 1901. 1902. 1903. 1904. 1905. or decrease 
1905 
ADR AA 10, 307, 100 | 11, 919, 569 | 12,689,225 | 12,291,261 | 13,496,214 | + 1,204,958 
RIGOR PETTCPTTTUT T PR 1,555,255 | 1,793,179 | 1,920,584 | 1,996,661 | 2,497,314 | + 500,653 
Es eX FREE 176,012 | 225, 162 180, 102 67, 923 82,676 | + 14, 753 
A AA 500,322 | 797, 248 926, 334 540, 850 752,715 | + 211,865 
Be rafia 368,779 | 338,204 | 309,736 244, 932 348,749 | + 103,817 
MIO crias | OU nn gy ncaa a aes ak PA AO AA 
NU AA 269,161 454,166 649, 033 497,316 550,589 | 4- 53, 273 
Obi RA: A 9,045,201 | 10,561,835 | 10,912, 496 | 10,845,560 | 12,600,891 | + 1,755,331 
o A 839,512 | 1,000,598 759, 455 712, 036 810,441 | + 38, 405 
CE cara 354, 840 458, 221 531, 630 551,532 714,478 | -- 162,946 
| ARO 5,896,407 | 7,334,785 | 7,462,682 | 5,746,870 | 7,248,305 | + 1,501,435 
CNN deer db pede 306, 228 365, 732 403, 543 341, 967 296,988 | — 44, 979 
BR ads an ene Tn 1, 007, 314 756,182 | 1,339,281 | 1,129,231 | 1,249,837 | + 120,106 
o cadet Ehe Qus | 16,187,224 | 18,985,058 | 19,613, 161 | 19,231,011 | 24,250,989 | + 5,019,978 
BRB IR ose E, lt a, 25, 550 153, 000 80,646 | 105,000 | + 24, 354 
Huntingdon ............... 374, 529 | 460, 485 500, 647 487, 223 559, 039 | + 71,816 
MOOI ARA 1,074,260 | 1,655,281 | 2,043,140 | 2,683,951 | 4,477,431 | + 1,793,480 
ORIG AAA 5,806,568 | 6,083,494 | 0,474,764 | 6,043,564 | 6,393,985 | + 350,421 
MERI AA 171, 959 212, 445 232,992 | 182,662 | 267,470 | + 84, 808 
IO iii cad — 200,000 112, 820 57,030 78,837 | 33,844 | — 44, 993 
Mercer.............,-..-.--| 577,888 | 628,713 704, 747 619, 648 707,964 | + 88,316 
o seis AE | 4,831,660 | 5,911,826 | 5,957,751 | 5,317,161 | 6,412,672 | + 1,095,511 
po POMMES RIEN NC TERRE | 861,072 | 1,149,849 905, 688 616, 828 706,723 | 4 89, 895 
WMRIBMN. A 5,910,621 | 8,529,954 | 9,216,207 | 8,900,254 | 10,762,627 | + 1,862,373 
Westmoreland ............. 15,165,300 | 18, 811,511 | 19,127,904 | 18,688,974 | 23,011,546 | + 4,322,572 
Small mines... A 600, 000 (a) b 15, 983 b 41, 389 675,650 | + 34, 261 
TOL citi ER | 82, 305, 946 | 98,574, 367 1103, 117,178 97, 938, 287 |118, 413, 637 | + 20,475,350 


Total valué AA $81, 397,586 $106,032,460 eh ee ms 428, 219 


$113,390,508 | 4-818, 962, 289 
| 


a Small mines 


production included in county distribution. 
b Includes prot 


uction of Cameron County. 

The bituminous coal field of Pennsylvania includes an area of about 12,200 square 
miles in the western part of the State. The coal-bearing rocks lie in the form of a 
number of canoe-shaped troughs extending northeast and southwest. There are six 
or more of these troughs, and they lie at successfully lower levels in going toward 
Ohio River from either the east or the west, the whole tending to form a major 
shallow trough, whose axis runs roughly from Pittsburg to Huntington, W. Va. 
The folds diminish in strength in going westward from the Allegheny front. Around 
the rim of the major trough occur the outcrops of the lower measures, while in the 
center the lower measures are deeply buried, and the exposed rocks belong to the 
Upper measures. 

The coal-bearing rocks all belong to the Pensylvanian series, and have a total 
thickness in the southwest corner of the State of about 2,600 feet. The great bulk 
of the coal mined comes from the Allegheny and Monongahela formations, formerly 
known as the Lower and Upper Productive Measures. Below the Allegheny forma- 
tion is the Pottsville, containing the Sharon and the Mercer coals, which reach 
workable thickness only very locally. The Allegheny or Lower Productive Measures, 
with a thickness of from 250 to 350 feet, contain at least seven coal horizons, all of 
which yield workable coal locally. They are called, beginning at the bottom, the 
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Brookville, Clarion, Lower Kittanning, Middle Kittanning, Upper Kittanning, Lower 
Freeport, and Upper Freeport coals. It is now definitely recognized that the coals 
at these horizons do not occur in continuous beds, and in many cases not in exactly 
the same horizons. Asa rule, they are not characterized by details of section, roof, or 
floor, so that they can not be clearly recognized, except over limited parts of the field. 
No one of them is continuously workable, but the Lower Kittanning and Upper 
Freeport coals are widely workable, and the Lower Freeport has a splendid develop- 
ment over several counties in the northeast part of the field. The Brookville or “A?” 
coal is of workable thickness in spots over a large part of the marginal belt of the 
Coal Measures, especially in Jefferson, Clearfield, Center, Cambria, and Somerset 
counties. The Clarion or ‘‘A’’’ coal reaches workable thickness in about the eame 
belt, though the two are seldom of workable thickness in the same section. Both 
of these coals are apt to be impure when thick. The Lower Kittanning or “B” coal 
is the most persistent, uniform, and reliable of the Allegheny coals, although it is 
thinner than the Freeport coals, seldom exceeding a thickness of 4 feet. It is exposed 
in workable thickness and purity in eleven of the counties. The Middle and Upper 
Kittanning horizons, “C” and ''C^," contain but little workable coal, though the 
Upper Kittanning shows cannel coal at a number of points, and stands fourth in 
productivity. The Lower Freeport coal, “D,” is finely developed in Clearfield, 
Jefferson, Indiana, and Cambria counties; in the well-known Moshannon (Clear- 
field), Reynoldsville-Punxsutawney, and Barnesboro-Patton basins. Over most of 
the rest of its territory this seam is either worthless or of too low a grade for compe- 
tition in the present inarket. 

The Upper Freeport, or coal “E,” is a variable and complex bed, extending in 
gross workable thickness over most of its area, although over a considerable part of 
this territory it is too much broken up and too impure for protitable mining. |t 
appears to be entirely absent in some localities. 

Asa whole, the Allegheny formation yields about 40 per cent of the total output 
of bituminous coal in this State. 

For about 600 feet above the Upper Freeport bed occurs the Conemaugh formation, 
or Lower Barren Measures. It contains six or more coals, which, however, are only 
very locally workable. 

Just over the top of this formation comes the Pittsburg coal, the most uniform in 
quality and thickness, and for a given area the most valuable coal bed in the bitu- 
minous field of Pennsylvania. While not of as high a grade as the best of the 
Allegheny coals to the east, and while varying greatly in quality from east to west, 
on the whole the Pittsburg coal, on account of its thickness, its regularity, its high 
grade, and its adaptability for the production of coke and illuminating gas, has long 
been the most famous bituminous coal seam in America. It is confined to the south- 
west part of the State. The seam will give 9 feet of available coal over large areas, 
and seldom runs under 4 feet. Above the Pittsburg coal occur the Redstone, 
Sew.ckley, Uniontown, and Waynesburg coals, which are of good workable thick- 
ness ¿0cally, but in the presence of the great Pittsburg coal are but little mined. 

The statistics of the early production of bituminous coal in Pennsylvania, particu- 
larly us compared with the anthracite records, are sadly wanting. The United States 
census oi 1840 shows a production of bituminous coal in the State of 464,826 short 
tons. ‘rhe census of 1860 reports a production of 2,690,786 short tons; that of 1870 
shows a production of 7,798,518 short tons. The production for the intervening 
years, as shown in the following table, has been estimated from the best information 
obtainable. Since 1871 the records are official. The total production of bituminous 
coal, as shown by the following table, has amounted to 1,566,632,870 short tons. 
The anthracite production from 1814 to the close of 1905 amounted to 1,774,623,598 
short tons, showing that the total production of the State has been nearly evenly 
divided between the two grades. 
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Production of bituminous coal in Pennsylvania, 1840-1905. 
[Short tons. ] 


H 

Year. Quantity. | Year. Quantity. Year. Quantity. 
alados 464,826 |: 1862........oooooooooo 4,000,000 | 1884. ................ 28, 000, 000 
A ondas 475,000 || 188 ccoo ' 5,000,000 || 1885......... lesse 26, 000, 000 
TG 500, 000 | a graces 5, 839, 000 | D. — 27, 094, 501 
TBAB A 650,000 | 1865.00.00. eee eeeeees 6,350,000 || 1887..............06. 31,516, 856 
1844s Shouse +) 675,000 |) 1866.0... eee eee, 6,800,000 | DC MSRP 33, 796, 727 
lcd 700, 000 | Word adas 7,800,000 || 1889................. 36, 174, 089 
T MONTRER 760,000 |! 1868...........--000- 7,500,000 || 1890........ sss. 42, 302, 173 
A 399, 840 | 1869.......o.oo........ 6,750,000 | 1891................. 42, 788, 490 
ET EEA eee 500,000 | 1870a .............-- 7,798,518 | 1892................. 46, 694, 576 
ÓN 750,000 | 1871........ sees 9,040,565 | 1893................. 44, 070, 724 
1850.......... TOP 1,000,000 | 1872. ................ 11,696,040 | 18M. ................ 39, 912, 468 
da 1,200,000 | 1878..... LL. s sees 13, 098, 829 | 1895...........0. o... 50, 217, 228 
Sy cesses ‘1,400,000 | 1874...........06000- 12,320,000 || 1896................. 49, 557, 458 
EN 1,500,000 | 1875................. 11, 760,000 | 1897..............- 54, 417, 974 
Me a dee NEA 1,650,000 || 1876........0..02008. | 12,880,000 | 1898................. 65, 165, 133 
1Sa a | 1,780,000 | ARTT eoe ai | 14,000, 000 1 1899................. 74,150,175 
1850. eco reed vw ' 1,850,000 | 1878......... sees pismo 1900. cos icine: 79, 842, 326 
Lo SRM NES ! 2,000,000 | 1879........... sse. 16,240,000 | 1901...............-- 82, 305, 946 
D TCI — 2,200,000 |, 1880 ooo l 18, 425, ea 1000. iras 98, 574, 367 
A be alten Paces 2,400,000 |. IRL... eee ooo | 22, 400, 000 |: ar ee 108, 117, 178 
T TP RE ...1 2,690,786 |) 1882... Lees sss 24,640,009 1| 1904... Lieu | 97,988,287 
T eee NINE | 3,200,000 || 1883. crecen 26, 880,000 || 1905... cesses 118, 413, 637 


a United Stutes census, fiscal year. 
RESULTS OF TESTS OF PENNSYLVANIA COALS. 


The more important features of the results of tests made on Pennsylvania coals at 
the Geological Survey coal-testing plant“ at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin No. 
290 of the United States Geological Survey. 


Pennaylvanía No. 2.—Operator, Berwind-White Coal Mining Company. Mine, Eureka, No. 31, at 
Windber, Somerset County. Seam, B(P). Kind of coal, bituminous. 


Chemical analyses. 


Steam test samples. 


S (Moisture i ives coss Sea Er Te o enu CC ae ane EET 1.10 0. 59 
8 Vola tie: matter zoo os rud eus id Oe wa esu eue d wee o Ver oM 15. 80 16. 61 
R Fixed carbon ................ ——— — — A T E E 75. 49 76. 76 
E Ainas "EUER E 7.41 6. 04 
o O A be A il sided oak 4.20 4.28 
a [CAT DON A E A SEA AAA A a ! 81.98 83. 94 
O ECCE TET OO TED ES 1.36 1.27 
E T DEED E MEMO | $8.56 3.56 
A m A eue i e (01.49 0.91 
ASIDE xod ui tous web plan osi ud o arte ES 7.41 6.04 
Calorific value determined: | x 
e ign RNC nC TI RT 8, 055 8,196 
British thermal units coner RE pbi br an | 14, 499 | 14, 752 


Boiler test (better of two trials): Water evaporated by 1 pound of dry coal at and from a tempera- 
ture of 212° F., 9.79 pounds; dry coal consumed per electrical horsepower per hour, 3.57 pounds. 


a For brief description of the equipment used in these tests see page 6, 
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Pennsylvania No. 3.—Operator, Pennsylvania Coal Company. Kind of coal, anthracite culm. 


Chemical analysis. 


Car 
sample 
9 MOINDUTO ceo lc ee Sie cece OLLI Loi SUP oad LEID D Magn es bees Gees LM EU 5.41 
E V IACI Oa A ce, hares ce acs ene hen E a We ee a wee aeue 7.02 
x |PFit*ed CGHEDOD. tr idas qo RETENIR 71.79 
E pa A A A A A AN 15.78 
KL jp gg E 7 
A A A 3.10 
EC ON D eT M ———————H———— — — M HOO 12.65 
E [iran Ltnlac eee Deel Sods ena e d p Se ELI d M UE 7 
OX GON i oie oue iuba ted cha he SUE A Va Meses UP LIU LAE oe EL E ewe eee 6. 96 
Calorific value determined: 
CRON OR Pe o TE PN ERE 6, 693 
British thermal Uitte cece se AA OS 12,047 


Boiler test: Water evaporated by 1 pound of dry briquets at and from a temperature of 212 F., 8.26 
pounds; dry coal consumed per electrical horsepower per hour, 4.23 pounds. 

Briquetting test: A mixture of 90 parts culm, 10 parts of a West Virginia coking coal, and 12} per 
cent of a hard pitch made hard, tough briquets of good quality, which burned with little flamc; a 
mixture of 79} per cent culm, 10 per cent West Virginia coking coal, and 11} per cent of Hoffman 
patent binder made hard, clean briquets which burned with a long flame; a mixture of 93 per cent 
culm with 7 per cent soft pitch made clean, smooth briquets having a crushing strength of 17,100 
pounds per square inch after exposure to the weather for several months and burning like lump 
anthracite. 


Pennsylvania No. 4.—Operator, Jamison Coal and Coke Company. Mine, Jamison, 4 miles north of 
Greensburg, Westmoreland County. Kind of coal, bituminous, over 1}-inch bar sercen (Jump). 


Chemical analyses. 


Mine samples. IS 
g jr MAKE 2.73 2.50 3.15 
E AA O E pied 30. 31 30. 92 30.27 
T Fixed CAOS te eo ces T 57. 80 58. 21 56.17 
A 9.131 8.07] 1014 
Suip hitene eegseud a disi eei LL E b ct 1.33 .83 1.26 
s Ibn iu Mem c" ""——-—— "TP S A 4. 96 
84Carbon ............ crm crue m en pr M 74.83 
= |s iog LENT EN Exc rc Lr A A 1.43 
ORY ROR sees TM ER A 7.61 
Calorific value determined: 
CAlOH OR cess one aes S II LEE beets 7,563 is 7,448 
Britishábermalünlis: set a as dins 13:613 A 13, 406 


Boiler test, with rocking grate, best of three trials: Water evaporated by 1 pound of dry coa] at and 
from a temperature of 2129 F., 9.84 pounds; dry coal consumed per electrica] horsepower per hour, 
3.55 pounds, 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.39 pounds. 
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Pennsylvania No. 5.—Operator, James W. Ellsworth & Co. Mines, No. land No. 2, at Ellsworth, 
Washington County. Kind of coal, bituminous, over j-inch bar screen (‘‘3-inch’’). 


Chemical analyses. 


Mine samples. sample: 
g MOISE OL Goes ok A es codecs ses c daw beeen eee ens ides sua MEME 3.01 2.91 2. 46 
E Volatile matter. ciclista 33. 46 83.70 34. 48 
Ml Fixed CAL DON A awe Az 58. 70 57.99 57. 01 
HI c c ETE 4.83] 5.40 6. 05 
eee secsbi c nisu er tue De uU Dea E ac eo er E ERE .78 1. 08 . 88 
£ [Hyarozon AOS 5. 26 
E CORDON 2355 bos doused Ges chee Gets LUE quU E M LIA owen ses Dr vs cba sede situe chistes ema da RS 77.99 
s [mee abo Que LC Dele UE s ERE We aes dhe PUR NEIN 1.53 
[Do Alo a E REM (isa 8.29 
Caloritic value determined: 
CHOON folic EE E E NR P 7,887 loco... 7, 785 
British thermal units... uela Se os 14,197 |.......... 14,013 


Boiler test with raw coal, rocking grate: Water evaporated by 1 pound of dry coal at and from 
a temperature of 212° F., 10.35 pounds; dry coal consumed per electrical horsepower per hour, 3.37 
pounds. With washed coal, rocking grate, better of two tests; water evaporated, 9.65 pounds; coal 
consumed per electrical horsepower per hour, 3.37 pounds, 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.24 pounds. 

Coking test: Raw coal yielded good strong foundry coke, washed coal same, but of poorer appear- 
ance. Washed coal burned 92 hours, gu ve 66.14 per cent coke containing 6.95 per cent ash and 0.81 per 
cent sulphur. 

Washing test, crushed to 2 inches and washed in modified Stewart jig: Ash reduced, sulphur 
unchanged. 


Pennsylvania, No. 6.—Operator, Hustead-Seamens Coal and Coke Company. Mine, Hustcad-Sea- 
mens, at East Millsboro, Westmoreland County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. Car samples. 
S [Moisture ......-..-- 50. cece e cece ee a a 4.08 2.81 8. 24 8. 46 
E |Volatile matter .....ooooococococcocononccncnccocononcas 00. 32. 44 33. 88 31.78 31.80 
* [Fixed carbon creci iia 53. 98 54. 68 52.46 51.74 
E pa E A. 9.50 | 8.63 | 1252| 13.00 
Sulphü rse cris da 1. 64 2. 00 1.94 1.96 
= HyYHFORGIL c cus Seer ccelo A weaeseaee aces E aE 4°80") enue rece 
at CREDO st oetcee os A ct d oue. oa iE e 71.41 | See wees 
= Nd A ue Motel E A 1.24 1.20 
OXVEel EIE PEET A A ds 8.09 110 ads 
Calorific value determined: 
Calorias A A AER NS e EE 1201 1) AMA TAD loseoet sees 
British thermal units .......... 0.0... ccc cece ccc eee 13,268 |.......... US v pl eee 


Boiler tests: Water evaporated by 1 pound of dry coal, at and from a temperature of 212? F., 9.01 
and 9.37 pounds; dry coal consumed per electrical horsepower per hour, 3.88 and 3,72 pounds. 

Producer-gas tests: Dry coal consumed per electrical horsepower per hour, 1.48 and 1.19 pounds. 

Coking tests: Raw coal, burned 46, 38, and 72 hours, made good, heavy coke with high ash and sul- 
phur; yield of 72-hour coke, 72.86 per cent—coke contained 15.81 per cent ash and 1.52 per cent sulphur; 
washed coal burned 45 hours, gave 69.05 per cent coke, containing 10.49 per cent ash and 1.21 per 
cent sulphur, Not as good looking as coke from raw coal, 
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Pennsylvania, No.7.—Operator, Old Colony Coal and Coke Company. Mine, Ligonier, 3 miles north 
of Ligonier, Westmoreland County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. | xS 
S IMOISEUPG zs eod ecuEd dose REND oe cde HERD UE end bue 3.30 2.78 4.09 
& | Volatile matter PE dd ts riera ' 98.08 | 229 20.62 
R| Fixed Carbo iia EAE | 6249, 61.58, 628 
E Re mew MTM US RERUMS 11.18 12.73; 124 
l Eu ENIM 179 18$ 2.08 
E. Fv Green A Late Eu Peur ME EDD ML EE DE EE Duc Lp D 4.73 
Lil f em maar n ^ LR 
= o cer cence eMi rien stunde LE cg MM M Ed M LL | MUT NUNCA ' 1.59 
OxVEONR. E ER E EA E E E L E E E E ERE esa SN ES 6.4 
Calorific value determined: | 
CALI A RM a 2,4929 os 7,307 
British thermal UNE: A ia ide 13,378 |.......... 13,13 


Boiler test, with raw coal: Water evaporated by 1 pound of dry coal at and from a temperature of 
212° F., 9.18 pounds; dry coal consumed per electrical horsepower per hour, 3.80 pounds. With washed 
coal, water evaporated 9.44 pounds; coal consumed, 3.70 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.62 pounds. 

Coking test: Raw and washed coal gave heavy coke, high in ash and sulphur; washed coal burned 
93 hours yielded 70 per cent coke, which contained 14.13 per cent ash and 1.42 percent sulphur. Some 
Improvement by washing coal. 

Washing test: Crushed to 2 inches and washed in modified Stewart jig, ash reduced from 12.47 to 
10.08 per cent and sulphur from 2.08 to 1.55 per cent. 


é 


Pennsylvania, No. 8.—Operator, Pennsylvania Coal and Coke Company. Mine, No. 3, at Ehrenfeld, 
Cambria County. seam, *' Miller.” Kind of coal, bituminous, run of mine. 


Chemical analyaes. 


Mine samples. | ELI 
Molt ada 3. 49 3.09 3.51 
E Volatile Matten od vei see Eee d eoa dose dera t bL e tee dedo oc VM adi: 16.12 16. 66 16.82 
*IBIXed CA DON td AA AA e 74. 68 74.79 | 73. 04 
E pos "EPUM ES | an b.d —— 6.68 
SINT A E AE O EE T | . 95 1.18 A 
g A uos xin Sato doxes a A ero ea a eS | —— s Pd | 4. X 
ECCBIDOI do ca esi pese au AERE CR VERE rad cR eh c Rd AUS aedes e idu APER ENS, thane ad 80. 70 
= Ai AL tac acsedensote A OS | He UTR 1.3 
OXN CON circ ices te enne eena Eea aen Ea M ENIRO ICE ID TES Bates iar a 5.91 
Calorific value devermined: 
CAOS Dd d rvieeibein ve E SED wd E tte gas 8,064 |.......... 7,983 
British thermal "c -——————m 14,515 A 14, 279 


Boiler tests with rocking grate, best of three tests: Water evaporated by 1 pound of dry coal at 
and from a temperature of 212° F., 10.42 pounds; dry coal consumed per electrical horsepower per 
hour, 3.35 pounds. 

Producer-gas test: Dry conl consumed per electrical horsepower per hour, 1.25 pounds. 

Coking test: Crushed raw coal burned 51 hours gave 52.23 per cent of dull-gray, soft, dense coke 
with heavy black butts; coke contained 7.94 per cent ush and 0.91 per cent sulphur. 


COAL. 613 


Pennsylvania, No. 9.—Operator, Reading Iron Company. Mine, Kimmelton, at Kimmelton, Somer- 
set County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. mU 

g [Molsture. ¿diri iii có y| 263 3. 90 3. 09 
A AAA II A a RR xà 16. 22 14. 64 17. 29 
ARA RA 00 cava sccnioieesvessacaxcas 70. 94 73.13 68. 29 
WO A A II O AA 10, 21 8.33 11.33 
pas AR ARAS LENE Vp S DA 2.05 1.76 2.04 
abs o Sic addas ovas C n weed Ra S sos DER WERE dC A DUERIRRRRAR [QAM RE n Fal 4.19 
WORCESTER S OPERADORES losen | HE | 15.40 
E CIN aoe ria eR EY) pA RAN S T L AE Ad COIN RCM 1.25 
aeaa a a PEREI TE E ONIE EE EA di AA AA 5.79 

Calorific value determined: 
A AAA E ETEA S A NU CURVA TEE oisi ouv 7,458 
Britil thermis UB. eere aper uev en e jd etd Qr A C DEF es" 18,906 lucrar 13, 424 


Coking test: Crushed raw coal yielded a few pieces of coke; same, with 5 per cent pitch, burned 38 
hours, gave 66.25 per cent of poor soft coke: crushed washed coal gave a rather poor coke, dull gray 
in color, and which broke badly into small pieces. Breeze content large. Sulphur and ash reduced 
by washing. 

Washing test: Crushed to 2 inches and washed in modified Stewart jig; ash reduced from 11.33 to 
8.75 per cent, sulphur from 2.04 to 1.24 per cent. 


Pennsyivanía, No. 10.—Operator, Pittsburg-Buffalo Coal Company. Mine, Bertha, at Bruce, Alle 
gheny County. Kind of coal, bituminous, “ three-fourths inch.” 


Chemical analyses. 


Mine samples. PER 
g A E EAAS ETET A EE T OO 3.67 4. 08 2.61 
$ | Volatile Ml roca Fey aa 34.03 34.41 34. 92 
Sd PAO AAA A AA PERS 56. 84 56. 19 56. 30 
(ie ETE "ENT: 5.32 6.17 
ear WR HERS AHA SNS PURGE MNES Nay Ad ax iq oe ip os RADA EODEM 1.37 1.31 1.26 
SIME AI T3 S224- Sho O PA opo bna d e 5.21 
Z > tassena A RL kadas «vk 77.14 
SININEI AAA A EEE VAS 1.57 
CICER A A E ARIAT O REEE EAE 8.65 
Calorific value determined: | 
CM TON. Sikes a ear elei AAA IA 7,708 pM 7,716 
hneiieb thermal UBI. Lii iu usur eden a DORT RRECANMR RES CAS 13, 874 | Serer yer 13, 997 


Boiler test, with rocking grate, best of three tests: Water evaporated by 1 pound of dry coal, at and 
from a temperature of 212° F., 9.69 pounds; dry coal consumed per electrical horsepower per hour, 
3.61 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.28 pounds. 

Coking test: Crushed raw coal burned 47 hours yielded 69.35 per cent coke, containing 8.57 per cent 
ash and 1.05 per cent sulphur. . 
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TENNESSEE. 


Total production in 1905, 5,963,396 short tons; spot value, $6,797,550. 

The year 1905 was one of unprecedented activity in the coal-mining industry of 
Tennessee, the production increasing from 4,782,211 short tons in 1904 to 5,963,396 
tons in 1905, a gain of 1,181,185 short tons, or 24.7 per cent. The value increased 
somewhat less in proportion, from $5,642,393 to $6,797,550, a gain of $1,155,157, or 
20.5 per cent. The average price per ton has declined from $1.25 in 1903 to $1.18 in 
1904 and $1.14 in 1905. ' 

With the gain in production the number of men employed increased from 10,416 
in 1904 to 12,198 in 1905, while the average number of days worked increased from 
217 to 222. The average production per man was 488.9 short tons in 1905, against 
459.1 in 1904 and 482 in 1903. The average dailv production per man was 2.2 tons 
in 1905 and 2.12 in both 1904 and 1903. Nearly 60 per cent of the coal mines of Ten- 
nessee, employing somewhat less than half of the total number of men, are operated 
on & 9-hour basis, there being 63 mines out of a total of 115, and employing 5,813 
out of a total of 12,198, which reported a 9-hour day. Three mines with 243 men 
worked 94 hours, and 30 mines, employing 4,220 men, worked 10 hours, while 8 
mines, having a total of 1,026 men, worked 8 hours. The State convict mines at 
Petros, where 703 convicts were employed in 1905, worked 11 hours a day and 310 
days in the year. Ten mines, in which 193 men were employed, did not report the 
number of hours worked. 

Compared with the preceding vear there was little disturbance by reason of strikes 
in 1905. There were only three mines at which suspensions from strikes occurred 
in 1905, and these made 150 men idle for an average of 32 days, while in 1904 2,391 
men were idle for an average of 71 days. This comparative freedom from labor 
troubles in 1905 was partially responsible for the increased production. 

The number of mining machines reported for Tennessee in 1905 was 89, against 85 
in 1904 and 51 in 1903. The machine-mined production last year amounted to 479,- 
471 short tons, compared with 440,618 tons in 1904 and 304,602 tons in 1903. Of the 
machines in use in 1905, 77 were of the pick or puncher type, and 12 were chain 
machines. 

According to Mr. J. W. Allen, statistician for the Commissioner of Labor, there 
were 29 fatal accidents in the coal mines of Tennessee in 1905. Thirteen wives were 
made widows and 30 children left fatherless. The death rate per thousand employees 
was 2.38, and the number of tons mined for each life lost was 205,634. 

The statistics of production in the last two years, with the distribution of the 
produet for consuinption, are shown in the following tables: 


COAL. 675 


Coal production of Tennessee in 1904, by counties. 


Sold to ¡Used at | Aver. | Aver 
Loaded local | mines Made are age [Average 
ost atmines| trade for into Total | Total rice | DUM- number 
i y. for ship- |and used | steam coke ibo value. Pier ber of | of em- 


ment. | by em- | and days |ployees. 
plo ton. 


tons tona tons tons tons 

Anderson......... | 614, 601 5,2281 TUB leas 630,109 $726,936 | $1.15 217 1,574 
Campbell......... | 612,748 | 27,946 | 11,665 | 152,391 | 804, 750 | 1,001,341 | 1.24 178 2,031 
Claiborne ........ | 435,948 | 14,885 | 7,422 cupra 961,255 ' 1,025,962 1.07 328 1, 412 
Cumberland...... | 89, 478 MERI AUTO dera 91,718 114,337 | 1.25 217 179 
DONA AAA | 312, 127 6, 215 987 | 37,890 | 357,219 412,819 | 1.16 216 718 
Hamilton ........ | 152, 169 7,187 | 2,500 | 90,879 | 252,735 | 276,653 1.09| 215 696 
Marion . .......... 343,883 | — 5,204 | 3,104 | 36,414 | 388,605; 490,519; 1.26 | 233. 792 
Wi és | 411, 461 2,483 | 9,573 | 60,715 | 484,232 | 620,891 1.28 252 1, 121 
eee 61, 428 13,509 | 5,537 | 124,518 | 204,992 | 220,010 | 1.07 260 | 382 
ds | 115, 552 3,861 | 1,860 | 2,205 | 123,478 | 155,164 | 1.26 170 | 418 
Other countiesa..! 355,494 15,229 | 12,227 | 97,868 | 480,818 593,946 | 1.24 236 1, 093 
Small mines...... | Mirta LSU tanks Sas perennes 2,300 | | A eMe Hee 

Total ....... 1,007, 889 | 107, 807 | 63,635 | 602, 880 4,782,211 | 5,642,393 | 1.18 | 217 | 10,416 


| 
a Bledsoe, Fentress, Franklin, Overton, Roane, sequatchie, and White. 


Coal production of Tennessee in 1905, by counties. 


| Sold to Used at 
Loaded local mines| Made 


Aver- 


Aver-| "age |Average 


> e : 
Coa, jamio | imde | for | imo | Tota | Total (puis pum. number 
ment. by em- | and ” DA days |ployees. 
ployees. | heat. ' | active. 

Short | Short | Short | Short | Short 

| tons. tons. tons. tons. tons. 
Anderson......... | 831,100| 5,998 | 8,680 |......... 845,778 | $948,891 $1.12 219 1,501 
Campbell......... 861,730 | 28,312 | 15,876 | 174,622 | 1,080,540 | 1,219,699 | 1.13 199 2, 620 
Claiborne ........ 1,002,068 | 7,540 | 7,889 | 3,461 | 1,020,453 | 1,054,562 | 1.03 | 203 | 1,718 
Grundy........... 559, 883 6,95] $08 |... 2 566,888 | 591,223 | 1.05 236 747 
Hamilton......... 196,823 8,508 | 5,197 | 86,417 | 296,445.| 354,730 | 1.20 202 | 637 
Marion ...........! 306, 816 5,802 | 8,860 | 95,290 | 416,768 | 533,355 | 1.28 235 833 
Morgan........... | 486,441 4,324 | 14, 427 115,895. 620,587 | 700,621 | 1.13 263 1,317 
Overton .......... | 81,483 1,510 | 1,500 |..... ....| 84,493 | 106,567 | 1.26 217 180 
BO. e radii ^ 182,921 CAD T IA 191,258 | 268,592 | 1.40 240 408 
Other countiesa... 494,002 14,622 | 27,725 | 302, 653 839,002 | 1,014, 484 | 1.21 234 2, 232 
Small mines...... IS A A 1,184 Li T 6 PA ETT 
Total ....... 5,002,762 | 88,525 | 94,271 | 777,838 5,968,306 | 6,797,550 | 1.14 222 | 12,195 


a Bledsoe, Cumberland, Fentress, Franklin, Rhea, Roane, Sequatchie, and White. 


In the following table is presented a statement of the production of coal in Ten- 
hessee during the last 5 years, with the increases and decreases in 1905 as com- 
pared with 1904. It will be observed that the increased production in 1905 was 
well distributed among the coal-producing counties, all but two, and these were 
comparatively unimportant, showing increased tonnage. 
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Coal production of Tennessee, 1901-1905, by counties. 


[Short tons. ] 
| Increase or 
County. > | 1901. | 1902. 1903 1904 | 1906. proce 

Anderson .................. ^ 664,409 759, 276 655, 721 630, 109 845,778 ' + 215,669 
Campbell .................. | 570, 343 654, 165 700, 368 804,750 | 1,080,540 | + 275,790 
Claiborne ............-....- | 451,590 | 748,765 | 784,628 | — 961,255 1,020,453 ' + 59,1% 
Cumberland ............... 55, 327 109, 582 134, 093 91,718 : 35,052: — 56,666 
Grundy ..........0eeeeeeeee 326,990 | — 332,550 | 466,642 | 357,219; 566,888 | + 209,669 
Hamilton .................. 242, 993 250, 526 264, 268 252,735 | 296,445 | + 43,710 
Marion............. eese 307, 609 312, 446 439, 784 388, 605 416,768 | + 28,163 
Morgan .................... 367, 004 469, 642 524, 485 484, 232 620,587 | + 136,2» 
Overton: 27s coeds cix A AS 83, 340 106, 403 84,493 | — 21,910 
Putnam... RR RI BOA AAA AAA A AO EE TAE 
I. rour MER 183, 005 239, 697 231, 689 204, 992 240,590 | + 35,598 
Roane.........- ecce eere 159, 221 152, 947 129, 480 98, 519 122,408 | + 28,88 
BGOLU ee eR 102, 654 98, 529 142, 424 123, 478 191,258 | + — 67,78 
White.......... cece cece eee 192, 226 182, 501 167, 900 149, 236 309,233 | + 159,97 

Other counties and small d 
mines............- eee e eee 6,271 72, 342 73, 182 128, 910 132,908 | + 3,998 
Total ................ 3,633,290 , 4,382,968 | 4,798,004 | 4,782,211 | 5,963,396 | + 1,181,185 
Total value ................ $4, 067, 389 | $5,399,721 | 85,979,830 | $5,642, 393 | $6,797,550 | +$1, 155, 157 


About 4,400 square miles of the State are underlain by Coal Measures, and approxi- 
mately half this area contains one or more beds of workable coal. The Coal Measures 
occupy a belt extending entirely across the State in a northeast-south west direction. 
This belt has a width of 70 miles at the Kentucky line, and is there practically con- 
tinuous. At the Georgia-Alabama line its width is about 50 miles, and only the 
highest land is occupied by Coal Measures, the valleys of the Tennessee River and its 
tributaries being cut in Lower Carboniferous formations. 

The greater part of the workable coal occurs in three basins, namely, the Wartburg, 
the Walden, and the Sewanee. 

The Wartburg basin lies north of Emory River, embracing portions of Scott, 
Anderson, and Morgan counties. It is continuous northward with the Jellico basin, 
which lies partly in Tennessee and partly in Kentucky. The central portion of the 
Wartburg basin is a deeply dissected plateau, and its coal is almost entirely undevel- 
oped. Only two beds are at present worked, and these only about the margins. 
The higher of these is in the Wartburg sandstone and the lower, probably corre- 
sponding with the Sewanee bed, farther south in the underlying Briceville shale. 
The latter coal bed averages about 4 feet in thickness on the eastern margin of the 
basin, decreasing to 3 feet at its western edge. "There are, in addition to these two, 
numerous undeveloped beds, several of which are known to be of workable thickness. 

The Walden basin extends south westward from Emory River to the Georgia line. 
It is a narrow, unsymmetrical syncline, the beds having a steep dip on the eastern 
and a gentle dip on the western margins. The Walden basin contains several 
workable coal beds, the most important of which is identified with the Sewanee. 
The development has thus far been confined chiefly to the eastern margin, where 
streams flowing from the Walden plateau have cut narrow gorges through the 
sharply upturned strata, giving access to the lowest part of the syncline. 

The Sewanee basin is also long and narrow and extends parallel with the Walden 
basin, being separated from the latter by the Sequatchie Valley. The strata are 
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practically horizontal except along the margin of the Sequatchie Valley, where they 
are sharply upturned. This basin contains several coal beds, the most important of 
which is the Sewanee seam, which is exceptional for its uniformity of character over 
a very large area. It averages about 4 feet in thickness. The principal development 
has been along the western margin of the Sequatchie Valley and in the outliers of 
the coal bed occupying the summit of the Cumberland plateau. By far the larger 
part of the basin is entirely undeveloped. 

The workable coal in the three basins described above is chiefly in the Walden 
formation, above the Lookout conglomerate. Locally, one or more of the three coal 
beds which occur below the Lookout conglomerate attain workable thickness and 
the product is highly esteemed as domestic fuel. These lower beds are developed 
chiefly at Bonair and in the vicinity of South Pittsburg. 

The United States census of 1840 states that 558 short tons of coal were produced 
in Tennessee in that year. It is probable that very little was mined in the State 
prior to that date. By 1860 the production had increased to 165,300 tons, but after 
that date development was retarded by the civil war. Since 1880 the production of 
Tennessee has increased quite regularly, but not so rapidly as that of Alabama. 
The annual production of the State since 1842 has been about as follows, the output 
for the years for which no statistics are available having been estimated by the 
writer: 

Coal production of Tennessee, 1840-1905. 


[Short tons.] 


Year. | Quantity. | Year. Quantity. Year. Quantity. 
RE EUM CC AE a dÀM———— d | 
1840a ............ ccoo 558 || 1862.......- eese EI 1, 200, 000 
lc 600. I IBOS. coeno 100,000 || 1885..............06- 1, 440, 957 
ra 1,000 | 1864...............-- 100,000 || 1886.........0o.o.... 1,714, 290 
jid oos d 4,500 || 1865.........useses- 100,000 || 1887......... Lese 1, 900, 000 
C? T 10,000 © 1866...............-- 100, 000 || 1888. ...... sess 1, 967, 297 
AN 18,000 | 1867............-.--- 110,000 || 1889.......... LLL. 1, 925, 689 
cr dade. 95,000 | 1868....... eese 125.000 | 1890............ s.s 2,169, 585 
A T POT 30,000 | 1869..............--- 130,000 | 1891..............--. 2, 413,678 
ID EE ETA 40,000 | 18704 .............-- 133,418 || 1892.............ues. 2, 692, 064 
a 52,000 || 1871. ...........o.... 180,000 |! 1898........... ee 1, 902, 258 
CETERO RR 60,000 || 1872........ essen 224,000 || 1894..............--- 2, 180, 879 
AB A 70,000 | 1873... c ccce 350,000 |’ 1895..............s- 2. 535, 644 
S dees Lue eines 75,000 | 1874........LLseeeee- 350,000 | 1896..... .........-- 2, 663, 106 
A 85,000 " 1875.........Leeeees- 860,000 | 1897..............--- 2, 888, 849 
IA o 90, 000 : 17 3e 2 values 550,000  1898............- ee 3, 022, 896 
A 100,000 |, 1877.........- eese es 450,000 , 1899............-.... 3, 330, 659 
1856......-. serene 115, 000 IN?8....... PS 875,000  1900.......... ee 3, 509, 562 
GTP ERU ERR 125,000 || 1879..............--- 450,000 — 1901...........-....- 3, 633, 290 
J858.. cessere 135, 000 | 1880« Lesen eee 495,131 | 1902.........-. sisse 4, 382, 968 
rado 150,000 | 188&1.............000. 840,000 |. 1903............. eee. 4,798, 004 
1860a ooo 165,300 | 1N82........... eee 850, 000 ; 1904 A 4,782, 211 
LO PENE 150,000 | (CC NEM DERI 1,000,000 1905................. 5, 963, 396 


MÀ uL A —MÁM 5 5 ——— - 


aUnited States census, fiscal year. 
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TEXAS. 


Total production in 1905, 1,200,684 short tons; spot value, $1,968,558. 

Notwithstanding: the large production of fuel oil in Texas during 1905, which 
resulted in a decreased production of coal in Arkansas and the Indian Territory, the 
output in Texas shows a slight increase from 1,195,944 short tons in 1904 to 1,200,684 
short tons in 1905. The increased production in Texas, in the face of the decreased 
output in Arkansas and Indian Territory, may be attributed to the fact that the 
product of the former is consumed largely by the railroads on the lines of which the 
principal mines are located, and with the increased railway traffic, which was one of 
the industrial features of Texas, the output of these mines was augmented accord- 
ingly. It is to be noted, moreover, in the lignite-producing districts, with the out- 
put of which the fuel oil comes more directly into competition, that there was a 
decrease in 1905 of 30,096 tons as compared with 1904, this decrease in lignite pro- 
duction being somewhat more than made up by a gain of 34,836 tons in the bitumi- 
nous-coal-producing counties. In the prices of both products, however, there was a 
decline, the average price per ton for bituminous coal at the mines dropping from 
$2.13 to $2.08, while lignite fell off from 78 cents to 73 cents. The total value for the 
State, in spite of the increased output, decreased from $1,983,636 in 1904 to 
$1,968,558. 

There was employed in the coal and lignite mines of Texas in 1905 a total of 3,008 
men, who made an average of 238 working days. Of this number of men 1,442, or 
nearly 48 per cent, worked 8 hours per day, and 1,240, or 40 per cent, worked 10 
hours. One mine reported working less than 8 hours per day, and one worked 9 
hours. Six mines, employing 256 men, did not report the number of hours per day. 
In 1904 there were 1,624 men that worked 8 houfrs and 971 that worked 10 hour, 
with 326 '' scattering." 

Comparing these statistics with those of the production, it is seen that in 1905 the 
average tonnage per man was 399.2 against 409.4 in 1904. The average daily pro- 
duction per man was 1.68 tons in 1905 against 1.86 in 1904. 

There were only two mines in Texas in which mining machines were employed. 
The number of machines in use in 1905 was 8, and the machine-mined product 
amounted to 22,400 short tons, against 9 machines, which produced 33,154 tons in 
1904. Ofthe machines in use in 1905, 5 were of the pick or puncher type and 3 were 
long-wall. 

Only one strike was reported in 1905. This occurred at one of the lignite mines 
in Medina County and resulted in 25 men losing 15 days each—not enough to affect 
the totals for the year. 

There were 12 counties that produced coal or lignite in 1905, a decrease of 1, com- 
pared with 1904. Bituminous coal was produced in 6 counties, and 6 counties pro- 
duced lignite. The 6 bituminous-producing counties were Erath, Maverick, Palo 
Pinto, Parker, Webb, and Wise. No production was reported from Eastland County 
in 1905, although a small amount of bituminous coal was mined in that county in 
1904. Hopkins County is credited with a small production of lignite in 1905, while 
Shelby County is dropped from the list. 

In the following tables are presented the statistics of production in the last 2 
years. Owing to the fact that there are only one or two mines in each county the 
production of the bituminous-producing and the lignite-producing counties, respec- 
tively, are combined. 
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Coal production of Texas 


Loaded at Lts aea at 
County. mines for eie mines for 
shipment, |220 used) steam 
by em- ¡and heat. 
ployees. 
| 
Bituminous: Short tons. oe mw tons. 
Eustiand...ues 
pos, i2 IMPO. 
Maverick ....... 
Palo Pinto ...... 747, 769 10, 886 15, 660 | 
(wot, 4. DEPT TIT | 
"Web accensa 
a 
Lignite: 
Bastrop ......... , 
Houston ........ | 
BENE Meech: 
moe | 411,286 | 6,710] 3,633 
1 i) CN 
Be APP 
WORM AAA 
A EEA 1,159,055 | 17,596 | 19,293 
Coal production of Texas 
pide Used at 
| Loaded at ted mines 
County. mines for sn wand forstenm 
shipment. | yc em- and 
. heat, 


Bitumirno! s: 
ji, th: AAA 
Maverick ....... 
Palo Pinto...... 


ployees. 


Short tons. ¡Short tons. Short tons. 


382, 670 2, 743 6, 120 


10, 881 | 27, 006 


679 
in 1904, by counties. 
Aver- 
n od age |Average 
Total Total rice | PUM- | number 
quantity. value. P r | ber of | of em- 
ye days |ployees. 
ton 
` | aetive. | 
Short tons. 
774,315 | $1,652,992 | $2.13 293 2,950 
| | 
421, 629 330, 644 .78 211 671 
| 
1,195,944 | 1,983,636 1.66] 220| 2,921 
in 1905, by counties. 
| .| Aver- 


à nge Average 


Total Total | rice | PUM- | number 
quantity. value. | I er berof | of em- 
| een. days | ployees. 


active. 


Short tons. 


809, 151 | $1,681,527 | $2.08 253 2, 269 


391,533 284,031| .73 194 739 


1,200,681 | 1, 968, 558 1.64 | 238 | 3,008 
| 


The coals of Texas occur in three coal-bearing formations, the Tertiary, the Creta- 


ceous, and the Carboniferous: 


In the north-central portion of the State are found 


the bituminous coals, in the field properly belonging to the Southwestern or Indian 
Territory-Arkansas fields, but separated from them by a barren area caused by the 
This is designated by Mr. Joseph A. Taff, in the Twenty-second 
A nnual Report of the Geological Survey, as the North Texas coal field. It is about 
250 miles in length, with an average width of about 45 miles, and contains approxi- 


Wichita uplift. 


mately 11,000 square miles. 


The known coal-bearing strata are, however, much 


more limited, being confined to the central part of the entire field. The principal 
mining operations are in Wise, Palo Pinto, and Erath counties, with smaller ones in 
Eastland, Coleman, and Bowie counties. 


The coals of the Cretaceous formation 
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occur in the southern portion of the State and mining operations are carried on at 
l'agle Pass, in Maverick County. Lignite beds of Tertiary age extend entirely across 
the State from the eastern boundary at Sabine River in a southwesterly direction to 
the Rio Grande. In the southwestern extremity, near Laredo, in Webb County, 
the lignite approaches bituminous in character and the Webb County production is 
classed as bituminous. Lignite mining operations have been carried on in Anderson, 
Bastrop, Hopkins, Houston, Medina, Milam, Raines, Robertson, Shelby, and Wood 
counties, the principal operations being in Medina, Milam, and Wood. During the 
last few years, or since the discoveries of oil at Beaumont, the lignite-producing 
industry has suffered greatly from the use of fuel oil, with which it comes into direct 
competition. 

The Tenth United States Census for 1880 did not report any coal production in 
Texas, the first recorded produetion being for 1884, and published in Mineral 
Resources of the United States. The production reported for that year was 125,000 
short tons. The growth of the industry since that date is shown in the following 


table: 
Coal production of Texas, 1884-1905. 


(Short tons. ] 


Year Quantity. Year. ~ | Quantity. Year. Quantity. 
1884 os eee eae 125,000  1892............. ... 245, 690 | 1900... cedet endis 968, 373 
L eL Le 100,000  1893................. 302, 206 O eee 1,107, 953 
ed | O A 420,848 || 1902............ s. 901,912 
188] oeeie | 75,000 | 1895.........LLLuus. 484,959 | 1908..........ss.eees 926, 759 
1888....... esses esee | ^— 90,000 | 1896... AO 0n0000oaann0 1,195,94 
D — | 128,216 | 1 cti | 639,341 | 1905................. 1, 200, 684 
jo ES 184,440 | 1898................. ! — 686,794 
TROD NEDERECPEME 172,100 || 1899................. | — B3, R32 | 


RESULTS OF TESTS OF TEXAS COALS. 


The more important features of the results of tests made on Texas coals at the 
Geological Survey Coal Testing Plant 4 at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin No. 290 
of the United States Geological Survey. 


Texas, No. 1.—Operator, Houston County Coal and Manufacturing Company. Mine, Wootters, 11 
miles south of Crockett, Houston County. Kind of coal, brown lignite, over j-inch bar screen. 


: Chemical analyses. 
Mine samples. ne 
S [MOST is poda 32. 58 33. 50 34. 70 
8 Volatile matter..................uuuueeeu. MUTTER 37.02 39. 50 32.23 
Xi | Fixed carbon.............. ee Ley tad EPA PSS. 19. 56 16.25 21.87 
p TS 10. 84 10.75 11.20 
A A SU dekh S . 56 . 56 -79 
S PH VOOR Cli o rna A A 6.93 
e 
BCA GOT A suede M ESI ni Eis Mrs c M Mu rU aM heu Edid 39.25 
Ad DUPica 2 PERDERE IN ied eee oul A 2 
~ 
ORV GON A A A 41.11 
Calorific value determined: 
CA OPCS O A ated 3, 968 3, 920 
A 7,142 7,066 


Producer-gas test: Dry coal consumed per electrical horsepower per hour 2.22 pounds. 
VLL E 


a For brief description of the equipment used in these tests see page 6. 
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Teras, No. $.—Operator, Consumer Lignite Company. Mine, at Hoyt, Wood County. Kind of coal, 
brown lignite. 
Chemical analyses. 


Mine samples. m " 

g MoöistüTé o iru tnea an a is 28. 86 31. 34 33. 71 
- Volatile matter............... ccc ecc ccc cece cca cence EN 85. 96 41.18 29. 25 
x|FEiXed CRIDOD. sea e xE LUI A esse tees 27.26 18. 98 29. 76 
E PUO NOME D ws. A E T OT EOE 7.92 8. 50 7.28 

ED ———— Á'—————À——— —— —— 50 57 53 
g HYUTORCI Lorie a cheese eee ae Ke dod ebbe Sem ee ew be eee late 6. 79 
É CRIDOD suoi AS Veces Peiper acm SR NN 42. 52 
z|Nitrogen........... esp dud t ected ge leases s AS AGAIN Sages td es .79 
> QD P AA dl as 42. 09 
Calorific value determined: 

Calories LOs 4,442 |.......... 4,082 

British thermal uníts......1...2cuielolcucu pee e ARR REFERT ER e EE eR 7, 996 


Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.71 pounds. 


. UTAH. 


Total production in 1905, 1,332,372 short tons; spot value, $1,793,510. 

Coal production in Utah, which was stimulated to a considerable extent by labor 
difficulties among the miners in Colorado in 1903, and to a less degree in 1904, felt the 
influence of the comparative peace which reigned in Colorado last year, and decreased 
from 1,681,409 short tons in 1903 to 1,493,027 short tons in 1904, and to 1,332,372 short 
tons in 1905. It would appear, moreover, that quite a number of mine workers who 
migrated into Utah from the Colorado fields during the strike returned to their old 
places, and that shortage of labor was in part responsible for the decreased produc- 
tion. This is indicated by the fact that values have been enhanced, the average 
price having advanced from $1.20 in 1903 to $1.30 in 1904, and to $1.35 in 1906. 
Consequently, while the production in 1905 was 160,655 short tons, or 10.8 per cent 
less than in 1904, and 349,037 tons, or 20.8 per cent less than in 1903, the percentage 
loss in value was 7.7 a8 compared with 1904 and 11.4 as compared with 1903. 

The nuniber of men employed in the coal mines of Utah in 1905 was 1,361, as com- 
pared with 1,374 in 1904 and 1,925 in 1903. The average working time in 1905 was 247 
days, against 294 in 1904 and 248 in 1903. Taking these figures in connection 
with the tonnage for the three years, it is found that the average production per 
man for the entire year was 873 in 1903, 1,086.6 in 1904, and 979 in 1905, while the 
average tonnage per day per man was respectively 3.52, 3.7, and 3.96. Asa matter 
of fact, in the average production per employee Utah stands near the head of the list, 
and in addition to this excellent showing the industry in the State was almost entirely 
free from strikes in each of the last two years, the one strike of 6 men for 1 day, in 
1905, not being sufficient to be classed as such. Of the 1,361 men employed in 1905, 
1,352 were reported as working 8 hours a day. 

According to statistics compiled by Mr. Gomer Thomas, State coal-mine inspector, 
there were 43 accidents in the Utah coal mines in 1905, of which 7 resulted fatally. 
There were 3 wives made widows and 13 children were left fatherless. The death 
rate per thousand employees was 5.14, and the production for each life lost was 
190,339 tons. 

The statistics of production by counties in 1904 and 1905, with the distribution of 
the product for consumption, is shown in the following tables. It will be observed 
that in these tables it appears that there was a decrease of 102,196 short tons in the 
amount of coal made into coke in 1905 as compared with the preceding year. This 
decrease is apparent only, for in addition to the 247,585 short tons of coal coked at 
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the mines, as shown in the table, there were 159,758 tons shipped from Sunnyside to 
Castle Gate and made into coke at the latter place. This factor is reported under 
shipments, not having been made into coke at the mines. 


Coal production of Utah in 1904, by counties. 


Sold to ¡Used at Aver. | AVer- 
Loaded local mines Made age age |Average 
County at mines trade for ito Total Total es num- ¡number 
er for ship- | und used steam coke quantity. value. p T ber of , of em- 
ment. by em- and í Gii days | ployees. 
ployees. | heat. | * active. 
: - << | | —_ —— 
Short Short | Short Short | Short 
tona, tons. | lone. tons. | tons. 
Carbon ........ 1, 010, 866 6,749 | 49, 227 349, 781 | 1,416,623 | $1, 820,351 | $1.28 303 1,215 
O acescet epo 4,081 jo... mM 4,031 5,253 | 1.80| 108 16 
Morgan ....... | 
Sanpete ....... 5,014 QUIA A A 7,733 14,432 | 1.87 201 23 
Summit ....... | | 
Uinta 48, 297 7,713 | 5,310 |......... | — 61,320 98,259 | 1.60 254 12 
Small mines...|........... 8, 320 | addens | ie oats 3, 320 5,145 O A 


Total....| 1,064,177 | 24,532 | 54,537 | 349, 781 ' 1,493, 027 | 1,943,440 | 1.30 2994 | 1,371 
| 


Coal production of Utah in 1905, by counties. 


Sold to |Used at! Aver- | ^Ver- | 
landed local mines Made ase age ‘Average 
Comite atinines | trade for iuto Total Total rice | NUM: number 
í im for ship- (and used | steam cabe quantity. value. P ap | PET of | of em- 
ment. | byem- | and Ps days |ployees 
ployees. | heat. * [ active. 
Short Short Short Short Short | 
tons. lona. tons. tona. tona. | . 
Carbon ........ | 958, 999 ; — 6,249 | 45,513 | 247,585 | 1,258,346 | $1,674,742 81.33 251 | 1,216 
O A AN A MN 3, 692 5,084 | 1.38 65 11 
Morgun....... l - » 
4 . > 
peto | | 2, 632 3, 484 D ee 6, 136 11,735! 1.91 132 
SUI cad 50,283 | — 6,805 | 4,818 2.0.02... 61,966 | — 97,885 | 1.57 | 249 | — 10 
Ui Ub ai ees | 
small mines............... 2 232 A AA 2, 232 4,564 AE svi A 


Total 25 1,011,914 , 22,522 | 50,351 | 247, 585 


| 


The production, by counties, during the last 5 years, and the increases and 
decreases in 1905 as compared with 1904, are shown in the following table: 


1, 332,372 | 1,793,510 | 1.35|  947| 138 


Coal production of Utah, 1901-1905, by counties. 
[Short tons. ] 


Increase or 
County. 1901. 1902. 1903. 1904. 1905. decrease, 
1 1905. 
o cer tesasora ad RE EE 1,259,247 | 1,507,689 | 1,599,986 | 1,416,623 | 1,258,346 E 158, 271 
EMP da Rea 1,374 4,718 8, 178 4, 031 3,692, — 339 
TRON A E O ke aes, DLO! A A E E Rex inis 
MOTA eed Ve ERST us 
Sanpete .......0. ccc eee e wees: | 3,030 8,581 0,296 1,783 0,1361. == Let 
SIM isa | 
Uinta 58, 963 53, 063 64, 054 61,320 61,966 ' + 646 
A A een ERES 1,895 3,320 2, 232 | — 1,038 
Tio 1,322,614 | 1,574,521 | 1,631,409 | 1,193,027 | 1,382,872 , — 160,655 


Total Values. cease cee eek ne $1, 666, O82 | $1, 797, 454 | $2,026, 038 | 81,943, 440 | $1, 793, 510 | —$149, 930 
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Like the other coal-producing States of the Rocky Mountain region, the coal areas 
of Utah are widely distributed. The largest field and the most important in respect 
to the thickness and development of the coals as far as known is that of the Book 
Cliffs, known formerly as the Wasatch field. This field is situated in the Book 
Cliffs, from the Colorado line westward to Castle Gate, near the center of the State, 
and thence southwestward in the eastern escarpment of the Wasatch Plateau to east- 
ern Sevier County. Its length in the State is about 160 miles. Only the western 
half has been surveyed, and estimating from this known part the total area will 
approximate about 1,600 square miles. 

Next in importance as regards known occurrence and development of coal is the 
Coalville or Weber River field, situated in Summit County, off the eastern flank of 
the Wasatch Mountains. This field has an area of a few square miles of available 
coal. The chief difficulties in the way of extensive development of the Coalville 
coals are in the nature of protracted faulting and tilting of the strata including the 
coal beds. Other known coal areas are Henry’s Fork and Ashley Creek, in the 
northeastern part of the State; Colob Plateau, in the southwestern part of the State, 
and the Henry Mountains district. Workable coal beds are reported to occur at a 
number of places in the northern part of the Uintah Reservation and in Uinta 
County, but little is known of the extent and quality of the coals in these areas. 
The mining that has been done was for local use. According to reports coming from 
the Colob and Uintah fields, it is possible that their areas combined may equal that 
of the Book Cliffs field. 

All of the really large mining properties are in the western part of the Book Cliffs 
field at Sunnyside, Castle Gate, Winterquarters, and Clear Creek, in Carbon County, 
which produces 95 per cent of the coal output of the State. These coals with that 
at Coalville are of fair grade, bituminous in class, and of Cretaceous age. Some of 
them make a good quality of coke, from 350,000 to 400,000 tons of the total coal prod- 
uct being so consumed in each year. 

The United States census of 1870 credits Utah with a production of 5,800 short 
tons, and the growth of the industry since that date is shown below: 


Coal production of Utah, 1870-1905. 


[Short tons. ] 


Year Qn y. | Year Quantity. | Year. | Quantity. 
————— Á—" rr a a i ———— — i . PEA ERN 
Isi 5,800 | 1886......... cene 200,000 | 1897................. 21, 560 
E A 50, 400 PC CREER 180,021 || 1898............. o... 593, 709 
icr NER RR RE | 50,400 | 188&8.............000. 258,961 || 1899..............-.- 786, 049 
ri, ice ocd wade cane 67,200 | 1589................. 236,651 || 1900...............-. 1,147,027 
| v A A IS 318,159 || 1901....:..........-- | 1, 322, 614 
O eect css podras 14,748 | 1891............- ere 371,045 || 1902........... eese 1,674, 521 
TAR hh cheese eet 52.000. 1 TOO inca is 361,018 | 1903... iru 1, 681, 409 
o NENNEN 100,000 | 1893............- ss. 413,205 || 1904................. 1, 493, 027 
(bs NER NR IS 431,550 || 1905.......... ee eese 1, 332, 372 
IS a esee xeu desde 200,000 |, 1895............. 471, 836 
TNR RN RR 213,120 | 1896...............s. 418, 627 

VIRGINIA. 


Total production in 1905, 4,275,271 short tons; spot value, $3,777,325. 

The coal-mining industry of Virginia has grown with great rap*dity during the 
last 15 years, the production having increased each year since 1896, and, with one 
exception, since 1892. The output in 1905, therefore, was the largest in the history 
of the State. Compared with the preceding year, the production in 1905 showed an 
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increase of 864,357 short tons, or 25.3 per cent, in quantity, and of $855,414, or 29.3 
per cent, in value. The principal gain was in Wise County, where the production 
increased from 2,359,661 short tons to 2,990,698 short tons, though the other coun- 
ties also showed increased production, particularly Tazewell County. Tazewell and 
Wise counties also exhibited an advance in prices and the average for the State 
showed a gain from 86 cents to 88 cents per ton. 

The number of men employed increased from 5,165 in 1904 to 5,730 in 1905, while 
the average working time increased from 238 days to 241 days, most of which were 
10 hours long. Of the total number of men employed, 3,999 worked 10 hours, 591 
worked 9 hours, and 522 worked 8 hours. One mine employing 400 men reported 7 
hours as the length of the working day, and 4 mines did not report. 

The average production per man in 1905 was 746.1 short tons against 660.4 tons in 
1904 and 615 tons in 1903. The average daily production per man was 3.10 in 195, 
2.77 in 1904, and 2.3 short tons in 1903. l 

No strikes were reported in 1904 nor in 1905. 

In the following tables are presented the statistics of production, by counties, in 
1904 and 1905, with the distribution of the product for consumption: 


Coal production of Virginia in 1904, by counties. 


———_ —MM—M——————— —— —————— — ——————— e ae 


| Sold to ‘Used at! | | eve | Aver- 
local, mines ; (^ua | age | Average 
County V aane trade | for ,Madeinto| Total , Total rice | HUM (number 
y. shinment and used steam coke, quantity.: value. I e. | ber of | of em- 
SOM d by em- | and | is days |ployees. 
ployees.| heat. | | ^" [active. | 
Short Short * Short Short Short 
tons. tons. tons. tons. tons, | | 
Montgomery .. 15, 033 1.619 | AA 2], 628 $15,555 | 82.11 229 a 232 
i } | 
Tazewell ...... 676, 599 | 9,574 | 13,366 172,181 871,720 833,45: .91 247 1,055 
Wise... oisi 883, 286 | 25, 466 | 46, 086 | 1,404, 829 | 2,359, 661 | 1, 910, 275 .81 243 3, 464 
Chesterfield ... | 
Pulaski........ 154, 922 1,026 | 1,657 rias 157, 605 132, 046 .84 184 3M 
Russell ........ | 
8mall mines...|........... SOO lacie ees EON 300 | DU Pierce ois) esee ees FREUE 


Total .... 1,729,540 | 40, 985 


63,085 | 1,577,034 | 3. 410, 914 | 2,921, 911 | 


a Seemingly large number of men employed due to extensive development work. 


Coal production of Virginia in 1905, by counties. 


sold to | 
local [Used at 


Aver 
: Aver- 
Loaded | trade | mines | Made pd age ms 
Count atmines, and for , E hito Total Total dd num- Eo of 
y. for ship- | used | steam | coke quantity.| value. l r ber of Em: 
ment. |byem-| and i "^57 n days lav- 
ploy- heat. active ak 
cus DS 
Short ' Short | Short Short 5 Short 
tonus. tona, tons. tona, tons. 
Tazewell ............. 748,371 | 10,677 | 17,166 | 185,166 | 961,380 | $902,335 $0. 94 231 1,375 
WIS s s peau ERE 957, 355 | 36, 411 | 63,404 1, 933, 498 2. 9€0, G98 2,525,035 | .84 247 8, 700 
Other countiesa and 
sinall mines ........ 304,332 | 11,998 | 6,803 |.......... 323,193 | 349,355 | 1.08 226 655 
Total ..........- ‘ial 59,086 | 87,433 12, 118, 664 1,275, 271 P 777,325 | .88 241 | 5, 730 


a Lee, Montgomery, Pulaski, and Russell. 
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The statistics of production, by counties, during the last five years, with the in- 
creases and decreases in 1905 as compared with 1904, are shown in the following table: 
Coal production of Virginia, 1901—1905, by counties. 

[Short tons.] 


Increase or 
County. 1901. 1902. 1903. 1904. 1906. decrease, 
1905. 
Montgomery............-.-.. 11,177 12, 786 D0 VAS: PE A DL 
Tazewell:.... uu isis 776, 568 723, 763 840, 195 871, 720 961,380 | + 89,660 
Wise fece iesise ain 1,918,693 | 2,422,417 , 2,563,285 | 2,359,661 | 2,990,698 | + 631,087 
Chesterfield......... its 
Hen oa 11,760 16, 206 13, 084 2.100: coda — 2,100 
PulaskKl 2. 2m e ce ERA 
Rüssello cds ceicelvacem: 7,675 7, 831 9,255 | a177,133 b 323,073 | + 145, 940 
Small mines... e A A 200 300 120| — 180 
Total... ieu 2,725,878 | 3,182,993 | 3,451,307 | 3,410,911 | 4,275,271 | -t.864,357 
Total value .................. $2, 353, 989 $2, 543, 595 | $3, 302, 149 | 32,921, 911 | $3,777, 325 -F $855, 414 
a Includes Montgomery County. b Includes Lee and Montgomery counties. 


The first bituminous coal mined in the United States was taken from what is 
usually termed the Richmond basin, a small area of Triassic age in the southeastern 
portion of the State near the city of Richmond. This basin is situated on the eastern 
margin of the Piedmont plateau, 13 miles above tide, onthe James River. It lies in 
Goochland, Henrico, Powhatan, and Chesterfield counties. ` The coal beds are much 
distorted, and the coal is of rather low grade when compared with that from other 
districts with which it has to come into competition. The mines are also gaseous, and 
since the coals from the New River district in West Virginia and other high-grade 
coals from other sources have been brought to the markets formerly supplied by coal 
from the Richmond basin the production has fallen off rapidly, until now only a 
small quantity is mined there annually. 

The occurrence of coal was known in this district as early as 1700, and it was used 
in the latter quarter of the eighteenth century. In 1789 shipments were made to 
some of the northern States. In 1822, according to Mr. R. C. Taylor, the production 
amounted to 48,214 long or 54,000 short tons. During the latter part of the nine- 
teenth century expensive but unsuccessful efforts were made to reestablish the 
industry in this field. The coal, however, could not be forced upon the market in 
competition with the higher-grade coals from other districts, and at the present time 
what little coal is produced there is for purely local consumption. With the comple- 
tion of the Norfolk and Western Railroad, in 1882, the coal fields in the south western 
part of the State which belong to the Appalachian system, were opened up. A por- 
tion of the famous Pocahontas district is included within the county of Tazewell, in 
Virginia, and the construction of the Clinch Valley branch of the Norfolk and West- 
ern Railroad, in 1891, opened up valuable coal lands in Wise County, which has 
since become the most important producing district in the State. 

Two small outlying basins from the Appalachian fields are found in the State—one 
in Frederick County, at the north, and the other in Pulaski and Montgomery coun- 
ties, at the south. In both the coal is of a semianthracite character, but the only 
developments on a practical scale have been made in the Pulaski-Montgomery basin. 
During 1904 and 1905 a large amount of work in opening up was done in Montgomery 
County by the Virginia Anthracite Coal Company, and it appears probable that the 
county will become one of the important producers. Previous to 1904 all of the coal 
mined was from comparatively small mines, the product being consumed in the im- 
mediate vicinity. Recently the Elkhorn district of Kentucky has been opened up 
by a branch of the Chesapeake and Ohio Railroad and a new road is being graded 
from the Breaks of Sandy southeastward toward the seaboard along the line of the 


> 


686 MINERAL RESOURCES. 


old 3 Œs.” This will, if built, open valuable territory on the head waters of Rus- 
sell Fork of Sandy River. 

A8 has been stated, the first coal mined in the United States was from the Rich- 
mond basin in Virginia, and Mr. W. J. Nicolls, in his ** Story of American Coals,” 
states that mines were opened and worked on the James River, near Richmond, in 
1750. This antidates by 19 vears the first reliable record of the use of anthracite 
in Pennsylvania, but, unfortunately, Mr. Nicolls does not give his authority for the 
statement. Whatever production there may have been there is no record of the 
amount of coal produced prior to 1822, when, according to Mr. R. C. Taylor, in his 
“Statistics of Coal," 54,000 short tons were mined. 

At the taking of the United States census in 1840 Virginia was a comparatively 
important coal-producing State, the Piedmont region having been developed con- 
temporaneously with the Maryland fields a few years before. With the separation 
of West Virginia from Virginia, in 1863, the mother State was deprived of nearly all 
of her coal-bearing territory, though the enormous wealth contained therein was 
not known at that time. The production of coal fell off from 445,124 short tons in 
1862 to 40,000 tons in 1863. "There was not much increase over this output until 
1882, when, with the completion of the Norfolk and Western Railroad, the Poca- 
hontas-Flat Top region was opened up. In the early part of the following decade 
the Wise County fields were made available by the construction of the Clinch Valley 
division of the Norfolk and Western Railroad. The production has increased in 
every year but one since that date, reaching a total of over 4,200,000 short tons in 
1905, as shown in the table following: 


Coal production of Virginia, 1822-1904. 
[Short tons.] 


"Year. | Quantity. | Year, | Quantity. | Year. Quantity. 
by ee NR | 54; 000... IRO0. cosa leecesuse ue ——— 810,000 | o eee ee eee eee 50, 000 
O occ 60,000 | 1851... Lesen ^— 310,000 4 ARTO cocos 45, 000 
jo t | 67,040 © 1852............ssss. 325,000 . IRDA. eee. 43, 079 
odos 75,000  1853........... ess 350,000  1831...........-...-. 50, 000 
TRORL IN: o 8820  1854........... eee eee 370,000 | 18«2....,.......ses. 112, 000 
eee A A 380, 782 | Justo al eee 989, 000 
PROBS E ET 100,080 | 1856.......... ss ese- 359,687 | IRL. LL ee eee 33%, 000 
1829: dioe oed eh — 1857...............2. 863,605 INR. s 0 BOT, ON 
E AT eee eee eee $77,690 | IRBB. eee eee 654, 61 
o A "478,000 | 1N59.........LLsssss. 359,055 | 1887...........- sess 825, 33 
1582 «odo es nid 132,000 |! 1860a ............... 473,660 | 1888,...LLLLuluueeees. 1,073, 0 
ioc MONROE RS 000000000. 445,165 | IM89..00..00....00.05 865. 786 
1884. eee an APE OOO | AAA 445,124 | 1890................. 784,011 
SUPERO EE 120, 000 | Vo ANREDE 40,000 | 1891.............-.-. 736, 399 
A 184,000 | IS64. eee eee ences 40,000 | 1892..............-.- 675,05 
E MON MMC , 160,000 | 1869... c eee seer eens 40,000 | 1893......... Lese $20, 339 
PRBS M 300,000 | 1866......... sees 40,000 | 1894................- 1, 299, 033 
A 396,000 |! 1867................. 50,000 | 1895............LL.u. 1, 355,324 
A tear 424,894 || 1868..........eeeees- 59,051 | 1896................- 1.251,73 
TRANS A eve ws 379,600 || 1869................. 65, 000 | rita 1,525, 302 
e oec into uuts 373,640 | 18700 ....... c. !—— 61,803! 1898... ee. 1,815, 274 
LET D oat ested EA 370, 000 | i Dy] MOERS M PORE | 70, 000 | (dis 2,105, 791 
a ases 365,000 || 1872. .oooooooooocooos 69,440 | 1900................- 2. 393, 754 
1845...... essere esee 850, 000- | WB Locis ceacae tou: | 67,200 | 1901................. 9. 725, 873 
A O 340,000 TRA. ooo. 70,000 | 192................- 3, 182, 93 
TSA deu iorum: | 825,000 | 1875......... sl eeee- 60,000 | 1903................. 3, 451, 307 
ED ae SRM 318,000 || 1876..........e- esee. 55, 000 | 1904 err 3,583,914 
Vr C UNSEREM TEN 315,000 || 1877..........--.- | 50,000 ^ 1905.............-.- 4, 270, 760 


a United States census, fiscal year. 
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RESULTS OF TESTS OF VIRGINIA COALS. 


The more important features of the results of tests made on Virginia coals at the 
Geological Survey coal-testing plant“ at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin No. 
290 of the United States Geological Survey. 


Virginia, No. 1.—Operator, Interstate Investnent Company. Mine, H. C. Morris prospect, at Crub 
Orchard, Lee County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. | SEIS 

e [Moisture ....... e a e acia e ea dones cance cee 4.72 5.69 6. 55 4. 06 
E Volatile matter iii sa 34, 21 34. 43 33. 51 31.93 
KW |Fixed Carbon). sis alto a See ee eee EFC RES 56. 44 51.77 55. 54 56. 28 
E pa xen A ace le ace seater 4.63] 8.11! — 4.40 4.73 

Sülphü coven a deuten dara Map. 2. 55 2.31 | 80 1.20 
£ TLV OTORON E Te E E EEE A EEE AA 5.32 
Love C T PEU errs | 16.59 
Z A ooien A ni te dus A | desde 1. 21 

ORS RON ok cee een A sd dud Eu m dt A euer ae diae 10.92 
Calorific value determined: | 

CRIOTIOS arr 7,287 | eS | 7,681 


ij British thermal units «uiuos zc e x prex Ur meter eese lov sind ceed VAL uid s | 13, 826 


Boiler test with rocking grate, better of two trials: Water evaporated by 1 pound of dry coal at and 
from a temperature of 212? F., 10.01 pounds; dry coal consumed per electrical horsepower per hour 
3.49 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.44 pounds. 

Coking test: Crushed and uncrushed raw coal made good, heavy, silvery coke, and crushed coal 
made less breeze. One charge of latter burned 36 hours yielded 68.11 per cent coke, containing 7.86 
per cent ash and 0.94 per cent sulphur, with only 2.58 per cent breeze. 


Virginia, No. 2.—Operator, Interstate Investment Company. Mine, opening on Wilson farm, near 
Crab Orchard, Lee County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. ate 
e MOISES c cR E ERE OR REULPeCOIR A Sake AE 8. 90 6. 80 3. 35 
E Volatile maltes són 34. 08 33. 01 35. 13 
pe Fixed carbonos A P D ud eda 56. 96 58. 26 55. 94 
E s "Toner 5, 06 1.93 5.5 
Sülphü Paita A . 90 - 68 92 
z Hydrogen aee ec A dae MERE 5.19 
e ICREDOR ceed A | omis: nior 77.02 
PLN ETOP EI Gos et tin e a pene ED ite tea cdd coup dues Cota turco er tDM aae MN 1.42 
3 Oxygen........... "EM eee ee EES CA 9.87 
Calorific value determined: | l 
Calories RNC NM FTN S Ed Putas 7,740 
British thermal Units loce o euo ia Ur RE cu ER RO RS es | ——— ¡PAS | 13, 932 


Boiler tests: Water evaporated by 1 pound of dry coal at and from a temperature of 212? F., 10.02 
and 9.65 pounds; dry coal consumed per electrical horsepower per hour, 3.15 and 3.62 pounds, 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.35 pounds, 

Coking test: Crushed raw coal burned 51 hours gave 62.65 per cent good foundry coke, containing 
7.42 per cent ash and 0.58 per cent sulphur. 

Washing test: Washing coal crushed to 2 inches in modifled Stewart jig did not reduce impurities 
in coke enough to warrant expense. 


4 For brief description of the equipment used in these tests see page ——. 
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Virginia, No. 3.—Operator, Virginia Iron, Coal, and Coke Company. Mine, Coburn, at Toms Creek, 
Wise County. Kind of coal, bituminous, over 3j-inch bar screen. 


Chemical analyses. 

Mine samples. | e 
2 MoistüTe i oos eee awd nee ae RUE ees 2.70 2.91 8.06 
B Volatile matter oci ii ee ROSE a ee Ris Eee weak 32. 45 31.99 31.65 
x |Fixed carbon............-seen nnt nn eem conca nonencncnnonen 60.36 | — 60.97 | 60, 82 
Pham cU RU Seg a eee Oya ee | 4.49 413, 48 
D A A eee Sca id EE .92 . 95 .61 
E TING POR ER els 9.17 
E CATDOD O A RAS AA 80. 35 
A INIUORGIE O essei I dac cec eh V RU DE Ep acere eeu ipM D AREE D E Iud 1.59 
OXY RO seen eee deck ai ROWS EE P RROCR LA Ee Siva ete eee eee eren US ideo fa 7.74 

Caloric value determined: | 
COT ONOI A A s eens ias 8, 039 
British thermal unité ————— À— Mae ee aay a d. | 14, 470 


Boiler test, rocking grate: Water evaporated by 1 pound of dry coal at and from a temperature of 
2129 F., 10.66 and 10.84 pounds; dry coal consumed per electrical horsepower per hour, 3.52 and 3.45 
pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.19 pounds. 

Coking test: Crushed raw coal burned 45 hours made 68.0 per cent fine heavy coke, containing 5.90 
per cent ash and 0.61 per cent sulphur. : 


Virginia, No. 4.—Operator, Darby Coal and Coke Company. Mine, Darby, at Darby, Lec County. 
Kind of coal, bituminous, over 14-inch bar screen. 


Chemical analyses. 


Mine samples. sunl: 

g MOISUUFG ri IA 3.89 3.55 | 4.3 
3 Volatile TOBtter senso eor aM vedo eR tere todas o idu eqs Po de 34. 89 37. 06 36. 59 
W]EIxeud COTO dias 58. 16 56. 88 54. 43 
E a nM b $. 06 2.51, 48 

SUPE paie cose thet aetna e LE ek aon am n A 34 50 19 
E HVOPORGIF a AA as usen aset i credet an uas 5. 
BACHIEDOH a A A A ES EE VIE 76.9 
= ASE SnO AE e 4 ai ccna Came babu bac oon bac er dated ine tuit dtu Aes Pass ide tober 1.32 

OXVV Oll vase ie ah a eat ossa ugue dud ONE wei See eee eed way oce etui uel ded 11.32 
Calorific value determined: 

Calories 2.2225 A DoD NA S DEA ELI A ELE 7,858 |.......... 7, 7M 

British thermal units. ..... 0.00... cee ee eee ec ce secs rere SEN 14,144 |.......... 13, 939 


Boiler test, best of three: Water evaporated by 1 pound of dry coal at and from a temperature of 
212? F., 10.18 pounds. Dry coal consumed per electrical horsepower per hour, 3.43 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.27 pounds. 

Coking test: Crushed raw coal burned 36 hours gave 62.72 per cent fine-tipgered light weight coke. 
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WASHINGTON. 


Total production in 1905, 2,864,926 short tons; spot value, $5,141,258. 

The coal production of Washington has decreased in each of the last two years 
from 3,193,273 short tons in 1903 to 3,137,681 short tons in 1904 and to 2,864,926 
short tons in 1905. Compared with the output in 1904 that of 1905 shows a decrease 
of 272,755 short tons, or 8.7 per cent. The production in 1904 was 55,592 short tons, 
or 1.7 per cent less than that of 1903. The decreased production of Washington 
coal is ascribed to the greatly increased production and use of fuel oil in California, 
and this would appear to be borne out by the statistics of production in 1904 com- 
pared with the preceding year, for with the smaller output in 1904 there was a 
decline in price, and the total value fell off 4.8 per cent, as compared with a loss of 
1.7 per cent in quantity. In 1905, however, there was a marked advance in prices 
in all three of the principal producing counties, and the total average for the State 
shows an advance of 16 cents per ton, from $1.63 in 1904 to $1.79 in 1905, and not- 
withstanding the decrease in production of 272,755 short tons the value exhibits a 
gain of $20,327. The only explanation for this appears to be that the coal exported 
Trom Washington to California points has to be sold at lower prices than that mar- 
keted locally. 

The number of men employed in the coal mines of Washington in 1905 was 4,765, 
who worked an average of 227 days, against 5,287 men for 243 days in 1904. The 
average production per man, therefore, was 601.2 tons for 1905 against 593.5 tons in 
1904. The average daily production per man was 2.65 tons in 1905 and 2.44 in 1904. 
Most of the mines in Washington are operated 8 hours a day, at least for the miners, 
though in a number of cases where the miners work 8 hours the ‘‘day’’ men put in 
93 or 10 hours. In 1905 there were 18 mines employing a total of 3,644 men, in 
which the miners worked 8 hours; 1 mine, employing 28 men, worked 9 hours, and 
8 mines, with a total of 353 men, worked 10 hours. Six mines, in which employ- 
ment was given to 740 inen, reported the number of hours per day as from 8 to 9 or 
- 10. Coal mining in Washington was entirely free from strikes during 1905. 

Mr. D. C. Botting, State inspector of coal mines, reports that in 1905 there were 103 
accidents, as a result of which 13 men were killed and 90 injured. Seven of the men 
killed were married and 17 children were left fatherless. The death rate per thousand 
employees was 2.73. The number of tons mined for each life lost was 220,379. 

No machines have been reported as in use in the coal mines of Washington since 
1901. 

The statistics of production in 1904 and 1905, with the distribution of the product 
for consumption, are shown in the following tables: 


Coal production of Washington in 1904, by counties. 


Sold to Used at PCM Aver- ave: 
Loaded at| local | mines; Made age | 98 in: 
Coünty mings tor | tide | for | nto Total Total o je num- | Wer 
y. | mines for and nsed| steam | quantity. | value. ber of 
shipment. | bv em-| and | ‘ oke. per | day of em 
pula heat. ton. lective Ploy 
Short Short Short Short Short 
tons. | tons. | tons. tons. tons. 
sor PECES UNES 1,151,378 8,467 | 59,885 |........ 1, 219, 230 |$2, 005, 384 |$1. 64 216 2, 492 
NRIUHM A | 1,808,548 | 10,083 | 26,819 |........ | 1,340,400 | 1,948,980 | 1.45 279 1,649 
Pierce ................ 424, 766 | 3,626 | 25,972 | 77,235 531, 589 | 1,065,337 | 2.00 266 990 
Other countiesa and 
small mines ........ 31, 930 | 6,480 | 8,052 |........ 46, 462 101, 230 | 2.15 138 156 
Total ........... 2, 911, 612 | 28, 606 [EE 77,235 | 3,137,681 | 5,120,931 | 1.63 243 5, 287 


a Asotin, Cowlitz, Lewis, Skagit, Thurston, and Whatcom. 
M R 1905—44 
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Coal production of Washington in 1906, by counties. 


Aver- 
age |Average 


Sold to | Used at oe 


local mines 
Loaded at Made e 
trade for Total Total num- | number 
County. aes tor and used| steam ane quantity.| value. price ber of | of em- 
sap ‘| by em- nd Du. | days |ployees. 
ployees. | heat. * | active. 
Short | Short | Short | Short | Short 
tons tona. tona. | tons. tona. 3 
King .s-ssesseees 1, 026, 958 24,429 | 47,776 !'........ 1,099,163 ¡£$1, 810,773 $1.65 252 1, 631 
Kittitas.......... 1, 242, 943 9,692 | 28,210 MPDET 1, 280, 845 (92, 284, 263 | 1. 78 195 2, 250 
Pierce ........... 861, 644 2,960 | 26,692 | 88,616 479,912 | 1,036, 411 | 2.16 266 827 
Other counties a. 2, 804 930 1,272 »........ 5, 006 | 9,811 1.96 174 17 
5, 141, 258 | 1.79 227 4,765 


Total ...... 2,634,349 | 38,011 | 103,950 | 88, 616 | 2,864, 926 


a Cowlitz, Lewis, and Whatcom. 


The total production of the State, by counties, during the last five years, with the 
increases and decreases in 1905 as compared with the preceding year, is shown in 
the following table: 


Production of coal in Washingtan, 1901-1905, by counties. 


[Short tons.] 
Increase 
County. 1901. 1902. 1903. 1904. 1905. or decrease, 
1905. 
AAA AA A es expo ner ia 1, 800 2, 565 + 765 
RANG unorder: 957,549 | 1,017,888 | 1,229,560 | 1,219,230 | 1,099,163 —120, 067 
Kittitas oo o aser REEL eR 1,012,521 | 1,250,920 | 1,869,716 | 1,840,400 | 1,280, 845 — 89, 555 
Le Wi. hee eios Apia l 520 826 1,410 1,335 1,300 — 35 
o A ces | 585, 984 883, 603 572, 800 531, 689 479, 912 — 51,677 
SERBIU iiciani codo ess 12, 643 21, 967 19,115 10,650 |... sr — 10,650 
Whatcom ...........-.. eese | 9, 000 6,010 672 1,837 1,141| — 696 
Other counties............... Me O NE 30,840 |....... 0... — 30, 840 
i ESA AIRES AA A AAA NOM ISA 
Total... art 2,578,217 | 2,681,214 | 3,193,273 | 3,137,681 | 2,864, 926 — 272, 755 
Total value ............ $4,271,076 | $4,572,295 | $5, 380, 679 | $5, 120, 931 | $5, 141, 258 + $20, 327 


The coal fields of Washington are confined to the western and central portions 
of the State. Four principal fields may be mentioned—the North Puget Sound field, 
including the coal mines of Skagit and Whatcom counties; the South Puget Sound 
field, containing the operations in King and Pierce counties; the Puget Sound basin, 
just east east of Seattle; the Roslyn field, in Kittitas County, on the eastern slope of 
the Cascade Mountains, and the Southwestern field, embracing the counties of Lewis 
and Cowlitz. 

The coals of Washington range from lignite to bituminous coking coals, and some 
natural coke and anthracite have been observed. The bituminous coking coals of 
Washington are the only coking coals on the Pacific slope of the United States. The 
coking coals are found in the Wilkeson-Carbonado district, in the South Puget Sound 
field, in the Roslyn field, and in the North Puget Sound field, but at present coke is 
made only in the first-named district. The Wilkeson-Carbonado coal runs high in 
ash, and is usually washed before coking. The lignite or subbituminous coals of 
Newcastle and Renton, in the South Puget Sound field, are generally of high grade 
and well suited for domestic use. The steamship consumption in trade with Alaska 
and the Orient is now the most important market for the high-grade bituminous 
coals of Washington. 
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Coal was first discovered in Washington in 1848, when a lignite of rather low grade 
was found in the Cowlitz Valley. Four years later bituminous coal was discovered 
on Bellingham Bay, Whatcom County, and the first mine in the State was opened 
on this bed. Shipments did not begin, however, until 1860. This mine was operated 
continuously from 1860 until 1878, when, on account of a fire caused by spontaneous 
combustion, the workings were abandoned and they have not since been reopened. 
Shipments were not resumed from any of the mines in the northern district until 13 
years later—in 1891. -Coal was discovered in King County in 1859, and mining 
began near the present Issaquah in 1862. Shipments to San Francisco began in 1871, 
since which time the Washington mines have been an important source of coal 
supply to the San Francisco market. About the same time the Talbot and Renton 
mines, which are in King County, began shipping, and rail connection between the 
Renton mines and Seattle was obtained in 1877. Production in the Green River 
field, also in King County, began between 1880 and 1885, and the Pierce County 
fields, which had been opened up in 1875 and afterwards abandoned, again began 
shipping about the same time. The Roslyn mines, on the east side of the Cascade 
Range, were opened in the first half of the eame decade. The Bellingham Bay 
mines in the first year of their recorded production, 1860, shipped out 5,374 tons. 
In 1903, the year of maximum production, Washington's output of coal was 3,193,273 
tons. 


The United States census report for 1860 contains the first record of coal production 
in Washington. This production was entirely from the Bellingham Bay properties, 
in Whatcom County, and amounted to 5,374 short tons. The State did not assume 
much importance as a coal producer, however, until the opening up of the Green 
River field, in King County, between 1880 and 1885, and of the Roslyn mines, in 
Kittitas County, which began producing about the same time. The growth of the 
industry since 1860, when production began, to the close of 1904 is shown in the 
table following: 


Production of coal in Washington, 1860-1905. 


[Short tons.) 


Year. Quantity. | Year. Quantity. Year. Quantity. 

p cas A 
1860a ........ eese 5,374 | 1876 Ee RT *..| 110,342 | 1892...............- 1, 213, 427 
A | 6,000 |, 1877.......... sees 120,896 | 1893.............-..- 1, 264, 877 
rd F000 | A yes occisis 131,660 | 1894.........0.00000- 1, 106, 470 
ost | 8,000 || 1879... cesses 142,666 || 1895...........0.000- 1,191, 410 
eee Dre BE UIS moco 145,015 || 1896...............s- 1,195, 504 
UCM 12,000 |' 1881.............---- 196,000 || 1897..............s- 1, 434, 112 
1866... eren | 13,000 || 1882.........-.2-000- 177,340 || 1898.............ess- 1, 884, 571 
1: EE | 14,500 189 dal 244,990 || 1899.............---- 2, 029, 881 
OA | 15,000 | 1884..............00. 166,936 | 1900.............220. 2, 474,093 
aia 16,200 | AN 380,250 «| 1901.........- aka — 2,578,217 
Lr NT | Y2844 || 1886................- 423,625 | 1902..... LL esses 2, 681,214 
ol E Le sseeeee ACE eee 3, 193, 273 
Moi ee Pe 23,000 | 1838......... esse 1,215,750 | 1904... esses 3, 137, 681 
ye ee TE 26,000 | 1889.............-.-- 1,030,578 | 1905....... s sssssss 2, 864, 926 
BA 80,352 || 1890.............02.. 1, 263, 689 | 


Er RR RN 99,568 || 1891...........e--s- 1,056, 249 


c United States census, fiscal year. 
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WEST VIRGINIA. 


Total production in 1905, 37,791,580 short tons; spot value, $32,341,790. 

Since West Virginia first passed Ohio and became, in 1896, the third State in coal- 
producing importance it has been steadily gaining on Illinois, and with an increased 
production of 5,384,828 short tons, 16.6 per cent, in 1905, against an increase of only 
1,959,303 short tons in the output of Illinois, West Virginia came within 642,783 
short tons of displacing Illinois as the second in rank among the coal-producing 
States. The statistics of Illinois's production as compiled by the Survey show that 
the output in that State in 1905 was 38,434,363 short tons, against 36,475,060 short 
tons in 1904 and 36,957,104 in 1903, indicating that there has been comparatively 
little change during the last three years. West Virginia's production, on the other 
hand, has increased from 29,337,241 short tons in 1903 to 32,400,752 short tons in 
1904 and to 37,791,580 short tons in 1905. It is highly probable that the report for 
1906 will show that West Virginia has taken second place, from the fact that nearly 
all of the mines of Illinois were shut down for about two months pending the con- 
clusion of an agreement with the miners’ union, whereas those of West Virginia 
were more than usually active as a result of the extra demand put upon them by the 
suspension of work, not only in Illinois, but also in Indiana and Ohio. 

As was the case generally throughout the coal-producing States east of the Missis- 
sippi River, the value of the product of West Virginia did not show a rate of increase 
proportionate to the increase in production. The average price per ton declined 
from 88 cents in 1904 to 86 cents in 1905. Thetotal value increased from $28,647,014 
to $32,341,790, a gain of $3,694,776, or 12.9 per cent, as compared with an increase of 
16.6 per cent in production. 

The total number of men employed in the coal mines of West Virginia in 1905 was 
48,389, who worked an average of 209 days, against 47,235 men, for 197 days in 1904, 
and 41,554 men for 210 days in 1903. The average production for each employee in 
1905 was 781, against 686.1 in 1904 and 706 in 1903. The average daily tonnage per 
man in the three years was 3.74 in 1905, 3.48 in 1904, and 3.36 in 1908. This 
increased tonnage per employee is undoubtedly due in large part to the increased 
use of machines for undercutting coal, as is shown by the fact that in 1903 there were 
788 machines used in the production of 8,193,840 short tons of coal; in 1904, 901 
machines were reported with a machine-mined production of 9,526,749 tons, and in 
1905, 12,504,301 tons were mined with 5,105 machines. 

Nearly all of the coal mines of West Virginia work either 9 or 10 hours per day. 
In 1905, out of a total of 513 mines, 251, employing 25,731 men, reported 10 hours as 
the length of the working day; 159, with 14,292 men, worked 9 hours; and 49, with 
3,532 men, worked 8 hours. Five mines, employing 207 men, reported 8 to 9 or 8 
to 10 hours, and 9 mines, with 1,464 men, worked less than 8 hours, while 40 mines 
did not report the number of hours per day. 

Strikes in 1905 were of rare occurrence, and with one exception the suspensions 
from this cause were not of long duration. The one exception was at the Whittaker 
mine, of the Whittaker-Glessner Company, in Ohio County, where 15 men were on 
strike for 240 days. Altogether there were only 12 mines at which strikes occurred, 
and a total of 462 men were idle during an average of 26 days. The entire time lost 
by strikes was less than 0.12 per cent of the total time worked. 

According to the report of Mr. James W. Paul, chief inspector of mines, for the 
fiscal year ended June 30, 1905, there were killed during that year a total of 194 
men, while 250 were injured. The most serious accident occurred on March 18 and 
19, 1905, at the Red Ash and Rush Run mines, in Fayette County, where explosions 
of dust resulted in the death of 24 men. Next to this was an explosion of powder 
and dust at the Grapevine shaít, in McDowell County, on February 26, 1905, when 
7 men were killed. The only other accident which resulted in the death of more 
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than one or two men was a powder explosion at the Cabin Creek mines, in Kanawha 
County. Six men were killed by this explosion. As a result of all the accidents 
which occurred during the fiscal year 83 wives were made widows and 169 children 
were left fatherless. The production for the fiscal year, as reported by Mr. Paul, 
was 35,283,392 short tons, and the number of employees, exclusive of coke workers, 
was 45,578. From this it appears that the death rate per thousand was 4.24, and that 
for each life lost there were mined 181,873 tons of coal. 

— In the following tables are shown the statistics of production during the last two 
years, by counties, with the distribution of the product for consumption: 


Coal production of West Virginia in 1904, by counties. 


| Loaded gg pees at Aver. AVer pod 
| trade = e | 28€ | num- 
Coane at mines | “ing for |Madeinto| Total Total ptite num-| Yr 
: for ship- | used by steam coke. |quantity.| value. per ber of | of em- 
ment employ- Eno ton. | Jays ploy- 
| ees. eat | active ees. 
s 1 [ 
Short | Short | Short | Short Short | 
tons. tona. tona. tona. tona. 
Barbour ......... | 686,598 | 5,553, 11,862 12,006 | 666,019 | $544, 110 ¡$0.82 | 187 867 
Brooke .......... ; 64,385 | 3,216 105 os 67, 706 72,962 | 1.08; 168 238 
Clay ............. | 54,400 1, 000 Ald oin 65,814 | — 73,694 | 1.32 |. 114 179 
Fayette.......... 6,417,621 | 76,152 | 99,276 | 629,298 | 7,222,247 | 6,416,453 | .89 | 182| 11,974 
Grant ...........| 148,059) 2,471 | 11,135 ............ 161, 665 | 151,971 | .94 | 228 237 
Hancock ........ 66,600. 12,178 TW: RR 79,528 | 88,180 | 1.11 | 239 127 
Harrison ........ 2,670,993 14,319 | 29,501 19 | 2,714,832 | 2,293,097 | .84 | 187| 2,822 
Kanawha ....... 3,027,509 . 53,140 | 40.156 |. 13,451 | 3,131,256 | 2,940,290 | .98 | 176 | 5,968 
McDowell ....... 4,838,334 . 48,519 : 73,640 | 1,794,645 | 6,755,138 | 5,736,361 | .85 | 210! 9,676 
Marion .......... 3,181,881 | 19,523 | 49,654 | 156,961 | 3,407,469 | 2,910,824 | .85 | 203 | 3,130 
Marshall ........ 292,520 | 100,148 | 5,926 |........... 398,594 | 391,586 | .98 | 238 511 
Mason ........... 51,039 - 68,959 | 2,489 ........... 117,437 | 142,914 1.22! 197 270 
Mercer .......... 1,428,871 | 22,657 | 14,587 | 296,150 | 1,761,265 | 1,563,834 | .89 | 203 1,886 
Mineral ......... | 564,020 | 5,713 AIG PCI 669,649 | 604,358 | 1.06 | 208 948 
Mingo ........... 1,440,945 | 15,839 | 12,926 |........... 1,469,710 | 1,258,572 | .86 | 232 | 2,516 
Monongalia ..... | 138,071] 4,744 | 5,481 52,271 | 200,567 | 168,250 .84| 188 267 
Nicholas ........ 36,817 | 1,115 520 caia 38, 452 38,571 | 1.00 | 116 187 
Ohio.............| 72,556 | 44,609 | 1,560 |........... 118,725 | 115,928 | .98 | 222 169 
Preston.......... 582,662 | 11,372 | 20,064 51,538 | 665,626 | 655,299 | .84| 206| 1,222 
Putnam ......... 863,174 | 20,816 | 2,850 |........... 386,840 | 413,788 | 1.07 | 202 | 1,019 
Raleigh ......... 579,980 | 5,873 5,941 |........... 591, 794 498,749 | .84 193 1, 009 
Randolph ....... 251,291 | 19,496 | 6.492 | 102,343 | 379,622 | 350,215 | .9 | 200 469 
Taylor. .......... 262,392 | 19,118 | 1,827 |........... 283,332 | 217,954 | .77 | 190 349 
Tucker .......... 706,118 | 13,009 | 21,670 | 386,086 | 1,126,883 | 1,069,127 | .95 | 259, 1,114 
* Other countiesa. 10, 326 ¿E us eer eod 17,910 16,815 | .94 132 66 
Small mines................ 15:022] oos A 15,672 13; 6725. focus esos Lanas: 
Total ...... (27, 886, 512 607,290 | 419,182 | 3,493,768 32, 406, 752 28,647,014 .88 | 197 | 47,235 


a Braxton, Gilmer, Lincoln, Logan, and Ritchie. 
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Coal production of West Virginia in 1905, by counties. 


Sold t0l sea at Pee Aver P 
Loaded | trade | tines | Made : e | 38€ | num- 
County. Me mines | and into Total Total price nu | ber 
or ship- used by. SYM | coke. | Quantity. value. ber ob. rem: 
ment. employ une to days | ploy- 
Cen: eat. active 
Short Short | Short ' Short Short | i 
tons. tons. | tons. tons. tona. | 
Barbour ............. 580,566 | 6,820 ' 11,000, 17,051 | 615,437 | $447,548 '$0.73 | 212 | 7 
Brooke .............. 228,296 | 10, 940 230 .......... 239,396 | 219,593 | 92: 246 474 
E tect dak 76,199 | 3,490 (e RETE 80, 424 81,606 | 1.01 | 17 73 
Fayette ............. 6,767,081 | 93,191 132,680 , 992,375 | 7,985,327 | 7,341,575 | .92 | 203 11,390 
o A 194,706 | 2,740 | 10,480 .......... 207,926 | 188,955 | .91 258 | 205 
Hancock ............ 51, 000 5,780 | 903 ,.......... 57, 683 | 76,135 | 1.82 | 208 120 
Harrison............. 2,802,559 | 16, 862 | 30, 137 1,120 | 2,850,678 2,231,496 | .78 | 201 2,9% 
Kanawha............ 3,816,693 | 52,172 | 46,391 | 58,461 | 3,973,717 3,849,902 | .84 | 185 6,239 
Logan .............-. 212,369 | 4,450 | 6,500 |.......... 223,319 — 217,329 .97 | 0 8 
McDowell ........... 5, 484, 764 | 66,506 | 81,200 |2,612,697 | 8,245,167 | 6,883,006 .83| 214 9,456 
Marion .............. 3, 288, 962 | 18,062 | 49,242 | 264,963 | 3,621,219 | 2,862,935  .79 | 20 3.498 
Marshall ............ 362,279 | 71,032 | 5,462 |.......... 495,773 408,015 | .93 | 233 52 
Mason ..............- 39, 432 | 55, 820 (229 EE 95,786 ; 106,358 | 1.11 1:0 — 8010 
Mercer ....... AS 1, 634, 265 | 17,233 | 48,882 | 568,695 | 2,269,076 | 1,938,849 | .86 238 2,410 
Mineral ............. 506,278 | 8,522 | — 494 |... 575,204 | 529,041. 92| 25 TM 
Mingo............... 1, 562, 857 | 96,507 | 20,162 |.......... 1,679, 526 | 1,304,352 .78 ! 215, 2,461 
Monongalia ......... 119,284 | 5,514 | 6,181 | 87,381 | 218,360 | 178,765  .80 | 199 387 
Nicholas............. 54,109 | 3,680 Su riot ee 58,179 51,997 , . 164 — 19 
MO. sa 80,483 | 27,538 | 1,180 |.......... 109,201 | 103,331; . 200 157 
Preston .............. 619,827 | 15,776 | 23,136 | 178,927 | 837,666 | 681,509 | .81| 2M 145 
Putnam ............. 531,125 | 15,067 | 2,575 [........-. ' 548,767 | 558,736 | 1.02 | 240' 94 
Raleigh.............. 792,440 | 22,500 | 12,928 |.......... | NZ7,868 ' 786,783 | .95 | 19% 1.390 
Randolph ........... 243,607 | 5,001 | 6,270 | 262,200 517,078 | 460,556 | .89 | 215 | 508 
Taylor.............-- 339,325 | 6,671 | 2,109 |.......... | 948,105} 222,598 | .64 | 176 44 
Tucker .........Lsss. 673,793 ' 15,360 ' 24,616 | 381,290 | 1,095,059 | 1,050,937 | . | 247 | 1,028 
Other countiesa and : | | 
small inines....... 37,235 35,214, 100 |.......... 72, 549 | 65, 648 | 232 13 
Total .......... uu 159, 464 03, "m 524, 517 (5,425, 151 poem 791,580 3 | 2, 341, 790 | | 209 | 48, 339 


a Gilmer, Lincoln, Logan, Ritchie, Upshur, and Wayne. 


COAL. 


695 


The production during the last five years, by counties, with the increases and 
decreases in 1905 as compared with 1904, is shown in the following table: 


Coal production of West Virginia, by counties, 1901-1905. 


[Short tons.) 

County 1901. 1902. 1903. 
Barbour................ ss... 513, 376 512, 725 742, 928 
Brooke. ........Luluuueseeses. 73, 198 40, 372 35, 025 
AA A A Ek lee etur 22, 094 
Fayette o.oo e eee 6,052,389 | 4,775,112 | €, 092, 193 
TMD ERE RT 2,716 78, 932 
A AS 80, 400 153, 763 
Harrison .................. Ls. 1,762,563 | 2,066,597 | 2,504,638 
Kanawha.................... 1,983,903 | 1,848,617 | 3,034,912 
A ce tS to MD bP alee 540 
LU) cH AMAN ome EE 
McDowell..............LL s.s. 4,995,511 | 5,459,655 | 6,103, 800 
MATION ci cin 3, 411,597 | 3,397,194 | 3,133,699 
Marshall..................... 217, 237 243, 791 372, 897 
Mason encore Ei 129, 964 144, 727 127,646 
MONO ceo eio re dus 964,028 | 1,248,279 | 1,375,780 
O eee. 597, 776 514, 993 529, 099 
MIDRUL C uU Das e sees 576, 886 806,174 ! 1,164,554 
Monongalia.......... LLL... 110, 801 153, 474 161, 912 
Nicho. O EAN 21, 050 
ONO REN: 191, 761 230, 241 147, 232 
no f 489, 239 590, 436 805, 060 
Putnam...................... 242, 789 184,259 298, 199 
Raleigh ...............Luuuuu. ' — 148, 493 281, 817 417, 459 
O l...a a000. | 161,561 400,145 458, 401 
[Lor E EE | . 880,590 365, 650 292. 146 
TUCkep Lo osi os 1,097,340 | 1,166,080 | 1,241,565 
Other counties and small 

miles et cuu meh 167, 400 53,772 21,957 


Loennrranorososaa.aos 


Manson en e.n.o..eo 


Increase or 
decrease, 
1905. 


————— -———————— |. —————M | ———————— | ———— |L—————— 


24,068,402 | 24,570, 826 | 29, 337, 241 


| 


| 
s», 448, 184 pa, 748, 658 


32, 106, 752 
334, 297, 019 $28, 647, 014 $32,341, 790 | 4-83, 691, 776 


7,222,247 
161,665 
79,528 
2,714, 832 
3,134,256 


117, 437 
1, 761, 265 
569, 649 
1, 469, 710 
200, 567 
35, 452 
118, 725 
665, 626 
386, 840 
591, 794 
379, 622 
283, 332 
1, 126, 883 | 


33, 256 


| 


615, 437 
239, 396 
80, 424 

7, 985, 327 
207, 926 
57, 683 

2, 850, 678 
8,973, 717 


8, 245, 167 
3, 621, 219 
438, 773 
95, 786 

2, 269,076 
575, 294 


1,679, 526 ' 


218, 360 
58, 179 
109, 201 
837, 666 
548, 767 
827, 868 
517,078 
348, 105 
1, 095, 069 


72, 549 


37,791, 580 


rc... een nn. ercflanecncecnarcanco econo corno jonanorsn.. no 


++ ltt +t 
t2 
& 
a] 
D 


+ 172,040 
+ 161,927 
+ 236,074 
4 137, 456 
+ 64, 773 
— 31, 824 


+ 39,2% 


+ 5,384, 828 
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For commercial purposes the principal coal-producing regions of West Virginia 
may be divided into four distinct districts. These may be distinguished by certain 
geographic or physiographic features. They do not include all of the coal-producing 
counties of the State, but do include the more important ones, and contributed 
nearly 90 per cent to the total output of the State. Two of these districts are in the 
northern part of the State and two in the southern portion. Thetwoin the northern 
portion are designated, respectively, the Fairmont or Upper Monongahela district 
and the Elk Garden or Upper Potomac. Those in the southern portion are the 
Pocahontas or Flat Top district and the New and Kanawha rivers district. The 
Upper Monongahela district is penetrated by the Baltimore and Ohio Railroad, and 
sends its coal to market over that highway. 

The Upper Potomac region is also reached by the Baltimore and Ohio Railroad, and 
is penetrated by the West Virginia Central and Pittsburg Railway. The Pocahontas 
or Flat Top region is tributary to the main branch of the Norfolk and Western Rail- 
way. Allof the product of this district goes either west or to tide water over that line. 
The New and Kanawha rivers district is named from the two rivers which drain it, 
the coal being shipped partly by the Chesapeake and Ohio Railway, the Kanawha 
and Michigan Railway, which pass through it, and partly by barges on the 
Kanawha River. The most important district from the productive point of view 
is that of the New and Kanawha rivers, which embraces the counties of Fayette, 
Kanawha, Raleigh, and Putnam. The coal from these four counties is drawn from 
two different areas, most of the coal from Kanawha and Putnam counties being 
from a higher geologic horizon than that of Fayette and Raleigh counties, but the 
district is practically compact and continuous, and is drained by the same waters 
and reached by the same railroads, so the two areas are considered as one district 
in this report. 


Coal production of the principal districts of West Virginia, 1886-1905. 
(Short tons.] 


— —Ó Á———€—— M M M € A E CENE 


Fairmont or | Upper Poto- 


Year Kanawha | Eee Upper Mo- | mac or Elk 
: rivers district b nongahcla Garden 
district. a district. e district. d 
PERG A NE TE, 2, 290, 563 968, 484 406, 976 383, 712 
PONT A cn anrea un exse LE cod 2, 379, 296 | 1, 357, 040 | 520, 064 503, 343 
D. MM CRT" «2,840,630 .— 1,912,695 473, 489 518,578 
O A A end outs 2,669,016 2,290,270 456, 582 666, 956 
p "———————— h | 8,012,414. —— 2,702,092 | 600,131 819. 062 
A o oot estie bes osa 3,632,209 3, 137, 012 1, 150, 569 1, 052, 308 
TGQ) saa acne CC ERR | 8,733,002) 3,503,260 1, 141, 430 942, 154 
1893...... pvp | — 4,099,112 3, 815, 280 1, 255, 956 1, 129, 39; 
D NNMERO LO TRE 3,650,971 5, 059, 025 1, 655, 532 927, 220 
DERE es Seta ER MERE 4, 399, 623 4, 044, 998 1, 550, 256 1, 125, 601 
POO ira’ Renate ota sen Ge ne roto ed banca sts 4, 650, 455 4,608, 113 1, 743, 590 1, 245, 012 
TROT eke ES TUER chal eaten cates 4,921, 701 4, 859, 373 2,074, 663 1, 425, 026 
1898............ Ds i gata nce Bias t A RU ud 5,947,272 | ' 5,521,160 2,525,294 1, 531, 562 
A TE EE E AET 6, 544, 956 6,033,344 | — 3,374,183 1, 786, 009 
E A 7,804,879 | — 6,901,637 4, 187, 630 1, 999, 797 
A e NOR HERREN | 8,427,574 6, 736, 107 5,174, 160 1, 856, 677 
a PATEE tle Regen he reac a eee e | 7, 089, 805 7,431,687 , — 5,463,791 2,581,218 
(MR TERT es ' — 9,843,063 8,319,775 | 5,638,337 2, 229, 065 
D once wea ee oe ee DOTEM 11,429,403 | 10,555,159, 7,937, 845 1, 858, 197 
1909 o2 tite Accu E eta EID LA 13,474,282 | 13,378,468 ' 8,491,465 1,878,279 


| 


alncludes Clay, Fayette, Kanawha, Nicholas, Putnam, and Raleigh counties. 
bincludes Logan, MeDowell, Mercer, and Mingo counties, and Tazewell County, Va. 
c Includes Barbour, Harrison, Marion, Monongalia, Preston, and Taylor counties. 

d Includes Graut, Mineral, and Tucker counties. 
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In order to show the great increase made by West Virginia as a coal-producing 
State, the following table has been prepared. The statement shows that in twenty- 
four years there has only been one exception to a steadily increasing output, and 
that during the period the average annual increase has exceeded 1,400,000 tons. 


Annual increase in the coal production of West Virginia, 1881-1906. 


[Short tons.) 


Year. Quantity. Year. | Quantity. 
1882 over 1881........ voee 560,000 | 1896 over 189 ..............oooooomooo. , 1,488,335 
1883 over 1882..........oooooooomomo.»... 95,833 | 1897 over 1896.................ooooooo. 1, 371, 863 
1834 over 1883...............LLL.llul..ue. 1,024,167 | 1898 over 1897.... .................... 2, 452, 840 
1885 over 1884$.............ullllllleeeee 9,062 | 1899 over 1898......................... 2, 551, 996 
1856 over TSS) gcd vied ss eau pe e e UE 636,734 | 1900 over 1899......................... | 3, 394, 212 
1857 over 1880. ..... sessi esses eese 875, 824 ¡| 1901 over 1900. .............. se sesss- | 1,121,195 
1888 over IRB... cece eee o 617,180 | 1902 over 1901... aos ae ue RII IA 502, 424 
1889 over 1888................. rrt 736,080 | 1908 over 1902. ......ooooooommooccoom.. | 4,766,415 
1890 over 1889... eee eee ee eee 1, 162, 774 | 1904 over 1903. ....... 00.20. e cece eae | 3, 069, 511 
1891 over 1890............ PRESTE 1,826,011 | 1905 over 1904.............LLLuu....... | 6,384,828 
TRE OVEK TPN e we ee 919,090 Total increase in 25 vears....... | 36 111 580 
o a 208528 Average annual increase’, iS | L 44, 463 
1894 over 1893. ........... CROP EE 919, 179 | — 
—-—-- -— | 

Total increase in 13 years....... 9, 947, 757 . 
Decrease in 1895................... ees. 239, 796 

Total increase in 14 years....... 9, 707, 961 


Nearly 70 per cent of the area of West Virginia, or 17,280 out of a total of 24,780 
square miles in the State, is included in the coal fields of the Appalachian system, 
which crosses the State from Pennsylvania and Maryland on the north to Virginia 
and Kentucky on the south. Only the area lying to the east of the escarpment of 
the Allegheny Mountains is outside of the coal-bearing rocks. All of the coals of 
West Virginia belong to the bituminous or semibituminous varieties, but some cannel 
and a peculiar grade known as Kanawha splint are mined in the southern part of 
the State. One of the most important seams in the State is the celebrated Pittsburg 
bed of Pennsylvania, which extends over a considerable portion of West Virginia 
and Ohio. 

Of West Virginia's total production fully 90 per cent comes from five principal 
mining districts, and nearly all of the other 10 per cent comes from three smaller dis- 
tricts. The more important of these are the Fairmont or Clarksburg, and the Pied- 
mont or Elk Garden, fields in the northern portion of the State, and the New River, 
Kanawha, and Poeahontas fields in the southern portion. 

The Fairmont, or Clarksburg, region lies principally in Harrison and Marion 
counties, the beds from which the coal is mined here belonging to the Upper Pro- 
ductive Coal Measures. The most important bed is the Pittsburg, which has an 
average thickness of 8 feet 6 inches, of which 7 feet are usually mined. The Waynes- 
burg and Sewickley coals, the former poor and the latter good, also occur in this dis- 
trict and run from 5 to 10 feet in thickness, but are seldem mined. The field is 
penetrated by the Baltimore and Ohio Railroad, which furnishes transportation for 
the product. 

The Piedmont, or Elk Garden, field was the first to be worked in West Virginia, 
coal having been mined in this district before the State was separated from the 
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mother State of Virginia, and also contemporaneously with the opening of the Cum- 
berland, or Georges Creek, field in Maryland. It is a part of the detached portion of 
the great coal fields lving in Mineral, Grant, and Tucker counties, where the coal 
beds are somewhat folded. The coal approaches semibituminous in character. Two 
coals belonging in the Lower Productive Measures are worked. "They are known as 
the “E,” or Upper Freeport, and the ** B," or Lower Kittanning, and range from 4 
to 11 feet in thickness. Transportation is afforded by the Baltimore and Ohio and 
the West Virginia Central and Pittsburg railroads, the latter being now a portion of 
the Wabash system. 

The New River field, as at present outlined, is confined to the valley of the New 
River and its tributaries, the productive portions being in Fayette and Raleigh 
counties. The coals of this district occur in the Lower Pottsville series, which lies 
below the Kittanning and Upper Productive Measures of the northern part of the 
State. The two beds which furnish the larger part of the product are the Sewell, 
which runs from 2 feet 6 inches to 5 feet, and the Quinnimont, from 3 to 5 feet in 
thickness, the latter lying below and to the southeast of the former. The coal is of 
the “smokeless” coking variety, not unlike in quality that of the Piedmont field. 
One seam of coal, belonging properly to the Kanawha field, lies high in the hills in 
the New River district, and is extensively mined at Ansted, in Fayette County. 
The district is penetrated by the Chesapeake and Ohio Railroad, which follows the 
course of the New River and furnishes transportation for the product. 

The Kanawha field lies immediately west of the New River field and includes the 
western portion of Fayette County, all of Kanawha, and a portion of Putnam 
County. It is drained by the Kanawha and the Elk rivers. The coals of this 
field occur at a higher geological horizon than those of the New River district and 
belong to the Lower Productive and Upper Pottsville Measures. "The coals are vari- 
able in character and in thickness. The beds usually vary from 3 to 5 feet in thick- 
ness where mined, but in some cases reach as high as 11 feet or more in thickness. 
A considerable portion of the coal is a high-grade, gas-producing fuel, Kanawha gas 
coal haying an excellent reputation for this purpose. The principal beds are desig- 
nated as the No. 5 seam, the Coalburg, Cedar Grove, Campbells Creek, and Eagle. 
Transportation is furnished by the Chesapeake and Ohio, the Kanawha and Michigan, 
and the recently constructed Coal and Coke Railroad. The slack-water navigation 
of the Kanawha River also affords an outlet to market for the Kanawha coals. 

The Pocahontas field lies in the southeastern corner of the State, in McDowell and 
Mercer counties, and extends across the State line into Tazewell County, Va. The 
coal mined in the Pocahontas, or No. 3 seam, is from 4 to 11 feet in thickness, aver- 
aging over 6 feet. It occurs near the bottom of the Pottsville series. The coal isa 
high-grade, semibituminous variety, one of the purest coals occurring in the United 
States. It is the only rival as a coke producer to the Connellsville coal of Pennsyl- 
vania, and as a steam fuel ranks with the Georges Creek Cumberland of Maryland 
and the best Clearfield coals of Pennsylvania. This district is penetrated by the 
Norfolk and Western Railroad, over which the product is shipped to market. 

The smaller fields include the coals of the Big Sandy in Mingo County, in the 
southern portion of the State, this being in reality a continuation of the Kanawha 
field, with transportation afforded by the Norfolk and Western Railroad; the Phil- 
ippi field, in Preston, Barbour, and Randolph counties, which belong to the Lower 
Productive Measures in the northern part of the State, and the Wheeling field, which 
includes the counties in the Pan Handle along the Ohio River, and where the Pitts 
burg coal is mined. 

Mr. Neil Robinson, M. E., of Charleston, W. Va., who has made a careful study 
of the coal resources of West Virginia, and who has kept in touch with its develop- 
ment, states that, as nearly as can be determined from the data available, about 20 
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distinct seams are being mined in the State at the present time. Mr. Robinson has 
endeavored to obtain the statistics showing the productiveness of each of these 
seams, but this has been found impossible, on account of the pardonable mistakes 
made by mine superintendents in correlating the seams they have opened. Each 
district has adopted a local nomenclature, and the 20 beds actually worked carry 42 
different names. 

From the building of new railway lines and the extension by various branches of 
the old transportation systems which have been in progress during the last year, 
there is every reason to believe that the next few years will record a growth of the 
coal-mining industry of the State even greater than that exhibited during the past. 
The most important influence to be expected is that which will follow the comple- 
tion of the Deepwater-Tidewater Railway, from Norfolk to the coal fields of the 
southern portion of West Virginia. This road will penetrate areas containing the 
Pocahontas, New River, and Kanawha coals, most of them in their highest develop- 
ment. The Coal and Coke Railroad, from Elkins to Charleston, with its branches, 
is opening up important fields in the center of the State, as is also the Kanawha and 
West Virginia Railroad. Other promising fields are being developed by branch lines 
of the Chesapeake and Ohio Railway, on Piney Creek and the Coal and Guyandotte 
rivers. 

The annual production of coal in West Virginia since 1863, when the State was 
formed out of Virginia, has been as follows: 


Coal production of West Virginia, 1863-1905. 


[Short tons.] 


Year. * | Quantity. Year. | Quantity. | Year. Quantity. 
eee E 444,648 | 1678.0... eee eee 1,120,000 || 18%B.....oooooo..o0.. 10, 708, 578 
D RCM | 454,888 || 1879..............0. 1,400,000 || 1894................. 11,627,757 
Wie ossis | 487,897 || 1880a ............... 1,829, 844 || 1895................. 11, 387, 961 
A A 512,068 || 1881...... 22... 1,680,000 || 1896............ .... 12, 876, 296 
TN , 589,360 | 1882........... s. 2, 240,000 || 1897................. 14, 248, 159 
ia có 609,227 | 1883................. ' 2,835,898 || 1898................. 16, 700, 999 
lO eese 603,148 || 1884... ........ LL... |! 8,360,000 || 1899................. | 19, 252, 995 
1870 Loss ceo o sheen |. 608,878 | 1885...... 2-22.22. ee. | 8,969,062 | 1900................. — 22,047,207 
LIRE 89071) 1886 REPE 4,005, 796 || 1901................. | 24,068,402 
y A 700,000 || 1887..............--- ' 4,881,620 || 1902................. 24, 570, 826 
IST o sieh: 1,000,000 || 1488................. 5, 498,800 || 1903................. | 29, 337, 241 
into 1,120,000 || 1889................. 6,231,880 || 1904................. | 82,406,752 
Cy NEAN NUMERI 1,120,000 || 1890................. 7,394, 654 || 1905............-- 37, 791,580 
Ossa 896,000 || 1891................. 9, 220, 665 
E PR RE TE 1,120,000 || 1892................. 9, 738, 755 


a United States census, fiscal year. 
RESULTS OF TESTS OF WEST VIRGINIA COALS. 


The more important features of the results of tests made on West Virginia coals at 
the Geological Survey coal-testing plant¢ at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin No. 
290 of the United States Geological Survey. 


a For brief description of the equipment used in these tests, see page 6. 
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West Virginia, No. 1.—Operator, West Virginia and Pittsburg Coal and Coke Company. Mine, 
Kingmont, at Kingmont, Marion County. Seam, Pittsburg. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


! Mine samples. | ile 
S MOST Loo Gus ecc oc pt Lew Rr pL Ud Cena eh aoe gs 1. 40 1.35 | 1.7 
E | Volatile matters: e qure deesse Seven Pee ades e edet tiene | 986.65 37.35 | — 3.77 
H [Fixed CHEDOEL.—— ee WEE ec EE rau c ibid Wc des | 55. 28 54. 88 59. 14 
IPC me cT MM rcp TE SERATA 6.67 6. 42 6.34 
SUMP Ee cers ened te e akeidU eid LED a iE Natta te ied ati epee | 1.59 1.31 90 
g Hydrogen Lc DNO ANON RUN | 9.28 
cl Hm sace | — T8.00 
= Nitrogen ey A2 c esas O Rai sees | 1.5 
OXV iu MM pco PI 7.94 
Caloritic value determined: 
CRIOTION ei Cc" | 7,813 eee ere 7,837 
British thermal UAT a A A ^ 14,063 |.......... | 14.107 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 2129 F., 8% 
pounds; dry coul consumed per electrical horsepower per hour, 3.90 pounds. 

Producer-gas test: Dry coal consumed per electrica] horsepower per hour, 1.57 pounds. 

Coking test: Unwashed coal yielded coke of good quality, but somewhat brittle. 


West Virginia, No. 2.—Operator, Pitcairn Coal Company. Mine, Pitcairn, at Clarksburg, Harrison 
County. Seam, Pittsburg. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. aie 
et MOISUU POs 2o udo one al eal A C e ue Maa a Be 1. 98 | 1.87 1.95 
E Volatile matter ..oooococcccococccccnnooo ND S 40.541! — 40.30 39.94 
i carbon ..... nr 48.40) 49.78 | W5 
E ees CN A tee 9. 08 8. dd 7.86 
SUMP a estt ec Lui bU E Dae s os. ce iie uu Ed Ee mesa Pss 4. 20 3. 79 3. 48 
£ Hydrogen ................ AUR PN NE DER e lo e EET | 5.13 
ESCATDOB E es aa i aM S ME 74.07 
= NILO cO tone cai LM opa cuc cas deri a aE | A m 1.36 
a Oxygen ................ — oe adie ie — (URS NT, | bata tas 8.10 
Caloritic value determined: 
A A A A A eatin ues 7,481 1... cae 7, 661 


British thermal ünits..i lile Luc orca eewk see Seekwodclecs seu eed 13, 466 | vet oS EN 13, 790 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 2129 F., 9.14 
pounds; dry conl consumed per electrical horsepower per hour, 3.82 pounds. 

Coking test: Washed and unwashed coal yield coke. Coke from unwashed coal gray, somewhat 
brittle, and high in ash und sulphur; coke from washed coal too high in ash for blast-furnace use. 

Washing test: Washing coal improved coke: ash content of coal reduced from 8.22 to 7.06 per cent, 
and sulphur content from 3.38 to 2.84 per cent. . 


AAA + ^" Y " 


COAL. ` 101 


West Virginia, No. $.—Operator, West Virginia Coal Company. Mine, Richard, 4 miles southeast of 
— Ode ou inc Seam, Upper Freeport. Kind of coal, bituminous, run of mine, 


| 
| Chemical analyses. 

| 

| Mine samples. sample. 
NE Sars SLND Wm PEL 29| 2.21 2.99 
| MEM M DLL Iob eqduéeedva edacm25364v5 95.46 wo cie 28.64 29. 44 29. 86 
REO LRL Looe-bescenssasescosusaducaceposusass 60.27 |  6008| 57.62 
AREA ARA docu dada codéevcedeccacsddeueate- $19| 8.82| 10.23 
1 00 0 7D xe TT E 75 80 1.06 

] MEE AAA AAA A A PO: 4.99 
| BENE AEn ee di basco 75.13 
CC IRA ARA IS A eno ah 1.42 
A SJ UO. io diigeadii cdasázinseues A CAGA eus 7.17 
Calorific value determined 

Nd ee d I LEA13duiidue e24nhdeuéaiéoeseqécnsu usópssotas AC ARITE A 7,582 

| E RI score orav od 1804 1.5... 13,558 
if 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 9.08 
pounds; dry coal consumed per electrical horsepower per hour, 3.84 pounds. 
ad Washed and unwashed coal yielded coke of gray color, brittle, and somewhat high 
| Washing test: Washing had little effect in improving quality of the coke made. 
_ — Briquetting test: Tests indicated that under certain conditions, with right temperature and — 
| briquets can be made from this coal without any binder. 


2 3 1 
nm 
zd 


—— 


| West Virginia, No. 4.—Operator, Elkins Coal Company. Mine No.2, at Bretz, Preston County. Ku 
of coal, bituminous, run of mine. 


| Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.29 pounds. 

| Coking test: Very good coke made from raw and from washed coal. Crushed raw coal burned 
57 hours gave 75.53 per cent coke. 

| Washing test: Washing coal crushed to 2 inches in modified Stewart jig did not improve coke 

| enough to justify washing. 
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West Virgtnia, No. 4 B.—Operator, West Virginia Coal Company. Mine, Bretz, 4 miles northeast of 
Kingwood, Preston County. Seam, Upper Freeport. Kind of coal, bituminous, run of mine. 


Chemical analyses. 

Mine samples. Pegs x 

dez a a a 
E MOIRUUTE A A tl, 2.26 2. 26 1. 48 
E Volatile matter, ecce Site | 2&7 25.53 28. 58 
ETICO CALDO a a a e E aa aa 61. 29 60. 63 61.55 
E a A P1 o Lice alain 7.74 8. 58 8.39 
SUID NUL O M UD 85 | 1.26 .90 
S DINO PORO ope sagas RE enea ad NEU A 4.89 
B CBrbOD A A A NO eas | RR Seg ica wih CONUS 77.82 
S [Nitrogen coomccoooncnnccnonrnnonnnnennnnnnnnnoncncnnmnncnnnacnrneconos MTS | —— | 1.48 
DESTA TR ART ES A Vs CxES QE Cis n 6. 52 

Calorific value determined: ! 
Calories ........ pea Puen ea an aired eU MEE eee M EE t 2:999 heanas | 7, R16 


British thermal unHB. cue cele e eL erra E ee vr Re ERE NE e RR EAE S 13,999 |.......... | 14,069 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 9.65 
pounds; dry coal consumed per electrical horsepower per hour, 3.62 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.29 pounds. 

Coking test: Both washed and unwashed coal yielded coke of good color, the yield from a charge 
of unwashed coal burned 65 hours being 74.2 per cent. 

Washing test: Washing apparently had little or no effect in reducing ash in coke made from this 
coal. 


West Virginia, No. 5.—Operator, Davis Colliery Company. Mine, Coelton, at Coalton, Randolph 
County. Seam, Upper Freeport. Kind of coal, bituminous, over 1j-inch screen. 


Chemical analyses. 
| Mine samples Car 
aample. 

g MOIRUUTO 1522 125i cud ia neces eiiie ia Ai 2.82 8. 08 1. 45 
g Volatilé DIOE. oes 52s sa 29. 62 28. 77 28.97 
q [Fixed CAIDON oon cee esti succeeds veda Jes s Ped) das eee ad rapi. |; 07.11 57. 88 59. 48 
£ bes Hase EDO | 10.45 |  10.27| 10.10 
Sulphur gots cease osa AAA UEM dA aos Vide ipe l 1.00 1.13 98 
3 Hydrogen A eue EUN c reU UD VE En opa DER EU NU PUE | Litres deu t 4.83 
E CATDO ETT a A A eeewee cones a ac 75. 75 
z Nitrogen boc ey dacs enee NS REPERI EUROS E ae a a ea EPP E 1.47 
ORY ROM au ei aan e E us Eua Oe bu P Faut vit uie aa ues | O ES 6.87 

Calorific value determined: | 
CBIOTHON acsee oerein tene rb E UPpiwecisgeau sca Nl E ea E Ud beds | 7,486 |.......... 7,621 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212? F., 9.59 
pounds; dry coal consumed per electrical horsepower per hour, 3.81 pounds. 

Coking test: Washed or unwashed coal yields coke in beehive oven, but coke from washed coal 
is lower in ash. 

Washing test: A charge of pulverized coal washed by a New Century Jig showed a reduction in ash 
content from 10.13 to 8.19; in sulphur, from 0.90 to 0.79. 
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West Virginia, No. 6.—Operator, New River Smokeless Coal Company. Mine, Rush Run, at Rush 
Run, Fayette County. Seam, Quinnimont. Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. Car 
sample. 
g Moistüre D sent erann aas Ena a i ————— 2. 29 2.10 1.53 
E Fem o aC code A OU UpEEL hos soda decis UE No ES 22. 65 22. 67 21.54 
el PROG EQUUM Cn 69. 18 71. 68 71.88 
ae MOTHER T TEE EE ERROREM 5. 88 8.55 5.05 
Sulphur erin rr A —  ( . 78 .75 | - . 65 
£ HSA OREA idc th es sees cde clade cha Ceu cee pid ue ad cals ale ea eee pis 4.76 
EE COQ o nnn | eur ntes 82.87 
o oL ep ou Retiro uibpecMM Le ESCALA uSL toda e mE | visiten alton ee 1.68 
mp e 
DE A a | —— 4. 99 
Calorific value determined: 
Calta ais a Sic orcs ele end eru LAT EA E cea ent LE CIT erar IE EE 8,278 8,226 
British thermal units a Par RsEEi ps | 14, 900 14, 807 


Boiler test, better of two trials: Water evaporated by 1 pound of dry coal at and from a tempera- 
ture of 2129 F., 10.30 pounds; dry coal consumed per electrical horsepower per hour, 3.39 pounds. 

Coking test: Three tests made, all of unwashed coal, best result was with pulverized coal burned 44 
hours, yield being 73.1 per cent of dense, tough coke which was light in weight and color and of poor 
ring. 

Briquetting test: With 5 per cent of a coal-tar pitch briquets of excellent quality were made; they 
were hard, strong, did not disintegrate on exposure, and in burning held together without caking 
until entirely consumed. j 


West Virginia, No. 7.—Operator, New River Smokeless Coal Company. Mine, Sun, No. 1, at Sun, 
Fayette County. Seam, Sewall. Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. Car 
sample 

c [Moisture ..... DS ADD csv cadi Ret. Rand RE Cua EM Sese 2. 48 2.12 | 8. 94 
@ |Volatile matter. ......... 200... cece cece cece ehe nemine nere (21.28 21. 74 19. 88 
E Fixed carbones 2c cede via did ra 72.09 | 72.59 71.25 
£ o "—————— ———— ——— | 4.15 8. 55 4. 93 

SU PHO A E E 1. 08 . 90 1.16 
q sten VA un dic ce RI E NU EGRE RM MM EE eme Us | SA Cree reer 4.60 
E CAEDOU uescosrcs tubus all OUS psu iau S Pu ee Ead es mpm 79.78 
= NITTOROR e A A UE M I KARMA PER deat | Se ry get QE 1.01 
FLOR e ey er E are 8. 52 
Calorific value determined: 

Calor usina y esta dese RU RUE RTLS DCUM se E IPEA CONES EE eC 8, 286 7,990 

British thermal AAA euo eive bod uen sedes euh | ndr ELE 14,915 14, 382 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 9.85 
pounds; dry coal consumed per electrical horsepower per hour, 3.55 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.46 pounds. 

Coking test: Charge of unwashed coal produced 64 per cent o! coke of good size and quality, but 
rather dark in color. 
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West Virginia, No. 8.—Operator, Gauley Mountain Coal Company. Mine, Gauley Mountain, at 
Ansted, Fayette County. Seam, Ansted. Kind of coal, bituminous, run of míne. 


Chemical analyses. 

Mine samples. a E 
g MoistU C eco acd oRr e ee o n LM rM e un 1. 90 | 1.84 4.16 
8 Volatile Matters. «uus alco rp stearate PE I RIO Re DISENO DES 33. 34 83. 00 31.28 
H [ELXCO Carbon. ¿il A AS ARA AAA 59. 89 58. 40 7.39 
E um A PEDRO RR TE E MOIS DE 4.87 6. 76 7.17 
l Sulphur 2205: ce eae o udaa eee esse te E ie eee aes | 64 . 89 .90 
S TH COPOPOI A th ace edu sequi ite dA cp ai m d €——— 6.32 
8 eoo. 01 DE 76.70 
= Nitrogen ........... Ii A a ts SRM diee 1.34 
OXVEOH is A A EA A eee tees ds A 8.57 

Calorific value determined: 
Calories C —————— i dienes e tela eave Seri 8,029: 22 edocs 7,659 
British thermal Tun. noc A dd 14,452 .......... 13, 786 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212? F., 9.62 
pounds: dry coal consumed per electrical horsepower per hour, 3.63 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.78 pounds. 

Coking test: A charge of unwashed coal burned 66 hours yielded 64.7 per cent of coke; this coke 
was hard, of good color, but of somewhat irregular cell structure. 


West Virginia, No. 9.—Operator, Mount Carbon Coal Company (Limited). Mine, Vulcan, 1 mile 
above Powellton, Fayette County. Seam, Powellton. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


| Mine samples. De 
gMolsture.................seeeesessseeell en | 1. 98 1.77 4.08 
E Volatile MATT: y A E dc eu EC Uu. iN 34. 41 32. 53 28.61 
SOLEIxed COLUON 23 nde rebos des az 59. 85 62.7 | 60. 73 
apo ————— PP A CEN NN 3. 76 2.94! 6.8 
[pecie ————  '— —— —— EA A E 85 . 74 n 
z FIV OTOR CD: oceta ak ELSE A a a oae a A 5.23 
Bj4Carbon ..... 22.2222 e eee eee eee lee] | 76.88 
= O A del diu ena lag Nous Mme ened PA | 1.58 
OR VGC) PE te EO as 8.9 
Calorific value determined: 
CAlOM eL E oh See ee seule wer ek 8,188. Pere 7, 736 
British thermal ünlt8. i. e205 002 ERI vac Eixod ee deeestcidess 14,738 |.......... 13, 925 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 10.09 
pounds; dry coal consumed per electrical horsepower per hour, 3.46 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.59 pounds. 

Coking test and washing tests: Washed coal produced high-grade coke; 11,000 pounds of coal 
burned 66 hours gave 6,503 pounds, or 61.8 per cent, coke, and only 78 pounds of ash and breeze. 
Charge of unwashed coal produced good, heavy, but slightly brittle coke, yield being 60.8 per cent. 
By washing, the ash in the coal tested was reduced from 8.07 to 4.51. 


COAL. 105 


West Virginia, No. 10.—Operator, Stuart M. Buck. Mine at Mora, Mercer County. Seam, No. 6. 
Kind of coal, bituminous, over j-inch screen. 


Chemical analyses. 


Mine samples. imp e 
3 MOISUBEP Loro xh Ed kx A ete edens ea PERRA wakes eg Se ax NV 2. 93 2. 63 1.75 
E Volatile matter. oe A SER ERU RENE NOE DIY RODEO SE 18.10 19. 50 18. 59 
D Fixed eatbollasas A Vr NER CAE IR AA xa ier Ra IE eras i 73.35 74.74 75. 08 
£ es NNNM IC A | 3. 62 8.13 4. 58 
SUDOESTE . 48 .97 .56 
g | Hydrogen MA Ir : exc nV Sex subs 4.65 ` 
É CREDO 2s.2xe ec vex ut vs es hence o eee 84.97 
EIU I M 1. 06 
~ e A ce Resse dereuw tide news E SER CH E Rad ERN EE | Sa xQes ek odas wees 4. 18 
Calorific value determined: i 
CRIOTIOR een ie vv Peer ce vd REED a M Ep E EE pir 8,201 disse eee 8, 846 
British thermal units. ......... CEPR EET | 14,924 |.......... 15, 023 
J 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 9.65 
pounds; dry coal consumed per electrical horsepower per hour, 3.62 pounds. 

Coking test: A charge of 11.000 pounds of unwashed coal burned 68 hours yielded 7,858 pounds, or 
71.4 per cent, of good, hard, heavy coke. 


West Virginia, No. 11.—Operator, W. H. Coffman. Mine, Zenith 1 and 2, at Zenith, McDowell 
County. Seam, Pocahontas. Kind ofcoal, bituminous, run of mine. 


Chemical analyses. 


| Mine samples. Minds 
g [Moisture 220. eee een eee ee eH nnne 2.21 3. 05 4.07 
E Volatile MAI TELA e RUE tes ee eee eee eau | 18. 28 18. 26 16. 34 
w IFixed CArDOD uuo eexu ids nel viet tied dee XS LAE Dit ERR it Mod 74.26 74.12 68. 47 
E m ON A A DNUS 5.25 4.57 11.12 
Sulphur AS IER REPNEUENE MEE H .90 .91 
z Hydrogen A Posse Scd duros Dudad sd. le A 4.27 
SCATTO A A A A cou pavo M ded 76.51 
= NIOEN cis Rabe TIS v dans a QUU A a women naue a ated eae mals 1. 00 
ii ORY COM crested ese aeu ete dis dua usa bu Mab ERA SL Us OR WR Meal EE oco ar De ted [var ntis 6. 69 
Calorific value determined: | 
URIORIOS unis dae osa etr uid ded Nb PER dee fu ie s du voi d beam et B, 218 Veen od as 7,505 
British thermal units...........00.c0.ce0ccccecceeeeeeeeeseeseesseaee 14,792 |.......... 13, 509 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212? F., 10.03 
pounds; dry coal consumed per electrical horsepower per hour, 3.48 pounds. 

Coking test: Only West Virginia coal tested at plant during 1904, which did not coke in a beehive 
oven. 
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West Virginia, No. 12.—Operator, Big Sandy Coal and Coke Company. Mine, Big Sandy, McDowel: 
County. Seam, No.8. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. d ds 
MOM oro rs ERE RAE ee ee ere PES 1.92 | 3. 48 1.32 
E O A es o. 19. 36 18. 89 17.85 
e VICO Carboll.. id dona Re EPI eta ketch A yoke a 74.833 | 73.73 73.56 
E I — "—P—— —Á—————ÓÓM 4.39 3. 90 6.87 
SUIPRUR oee O ee eee E DLE VOR ee .92 | . 73 . 68 
g Hydrog DEC ——— TN asis taper 4. 43 
Ex CREDO A uides ep ee SS v vx d eee wee pes meas UT si 2 71 
= DIOR foo es eo es D actui a theese Lec deere atate 1.3 
Wl E E chi ISA A Li Xp rio 3.8 
Caloritic value determined: : 
LII MENTI A ER 8, 292 8,184 8, 095 
British Thermal. ii ER a pos 14,926 14,731 14,571 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212? F., 9.90 
pounds; dry coal consumed per electrical horsepower per hour, 3.53 pounds, 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.50 pounds. 

Cokiug test: Made good coke. 

Washing test: Washing reduced the ash content of the coke, but did not decrease sulphur. 


West Virginia, No. 13.—Operator, Loup Creek Colliery Company. Mine, Page No. 2, at Page 
Fayette County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


; | Car 
Mine samples. sample 

a (Moisture.................. A TEETE PA I TAT 5. 48 2. 93 | 3.7 
E VOTO matte osos tetera M EDEN LESE 29. 70 31.95 31.04 
| Eixed carbon: vaste niet bec de acte OA cee ha NERA EA Give een 62. 53 60. 17 61.31 
pc we —————— | 2.39 4.95 3.91 

A nta el Reed rn nee | i 1.2 | .8 
S |Hydrogen ...... A ade Dec UE i ee M ao dia el id aan des, Aaa Oe Sarg 5.31 
<= 
A LIU IP Du ia ce UT D Ord dpi 80. 50 
Bes v —————e€—ÁÀ——G—— ERR | 1.3: 
2| 

UN A Sauer s Lu M ewan rata roue Lati Sas 8.07 
Caloritic value determined: | | 

O “8 O80 recrea 8, 02 

British thermal Inc ia CEA 14,4% 


ee SS Se ee Á—————À—— M— AS EO E 


Boiler tests: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 10.30 
and 10.58 pounds; dry coal consumed per electrical horsepower per hour, 3.32 and 3.30 pounds. 

Producer-vas test; Dry coal consumed per electrical horsepower per hour, 1.01 pounds. 

Coking test: Crushed raw coal made good, hard silvery foundry coke, charge burned 84 hours 
yielded 69.73 per cent coke, containing 4.84 per cent ash and 0.77 per cent sulphur. 


COAL. 707 


West Virginia, No. 14.—Operator, Loup Creek Colliery Company. Mine, Page No. 1, at Page, Fay- 
ette County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 
| Mine samples. v e 

SÜDEN... cocta a Gao A URS PER Ren rera à | 3.53 296 4.11 5. 09 
A A ES) Fidei ERE ae | 29. 36 30. 23 29. 08 29. 07 
A AAA e dre bna qd SS Re a || 64.77 59.37 59. 36 62. 57 
EA OEI my PEHEA 2.34 7.44| 7.45 3.27 
i prin P EL E O A PA RNSORS | 92 1.04 . 80 1. 03 
"lii, UM TR Los aua pea xal otia cu dis 5. 33 
E o AA E VEINS ETER ATTEN TEELE RTA E ida ARTE 78. 23 
IN a dia oc pee ege 1.51 

Le A Rd t ch kala eine v du eb a ri S t s 10, 63 
Calorific value determined: | 

DOE Lease ERE EFI VEI EDS XE toe aR QS MU EV Ron SEN E ors e RPP 7,839 

o MA IA crassis UIS OTe lisa dd 14,110 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 10.52 
and 9.60 pounds; dry coal consumed per electrical horsepower per hour, 3.32 and 3.64 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.06 pounds. 

Coking test: Crushed raw coal burned 71 hours made 60.04 per cent good foundry coke, containing 
3.47 per cent ash and 0.94 per cent sulphur. 


West Virginia, No. 15.—Operator, Fairmont Coal Company. Mine, Ocean,3 miles west of Clarksburg, 
Harrison County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


Mine samples. sample 
a DR o Lie bee b et des ra Ria perdi bdo acida 2. 80 3. 27 2.01 
BI Ola MIRNA TE N EIE EPEE OETI EIE OEE NOR 38.51 | 37.72 37.31 
L A Las A alc A nates is SERO OE ERE Bn duda: 53.14 53.27 52. 18 
E es A IPSE HR AAA A 5. 55 5.74 8. 55 
BUDE AAA LT 2.40 2. 41 2.54 
A A IT IR RIA AAA 5. 08 
E A AN AAA 75.83 
II a E 1. 43 
AAA A A AE A 6.57 
Calorific value determined: | 
A Cond ud EUM aad PA Ree eT Tee: | — 7,836 | A 7,673 
RA AAA AP A A dé | IL 10S PR 13, 811 
| 


Boiler test: Water evaporated by 1 pound of dry coal, at and from a temperature of 212° F., 8.99 and 
8.65 pounds; dry coal consumed per electrical horsepower per hour, 3.88 and 4.04 pounds. 

Coking test: Crushed raw coal burned 73 hours gave 70.03 per cent fine, heavy coke, high in sulphur 
(2.26 per cent). 
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West Virginia, No. 15.—Mine, Monongah, No. 6, at Monongah, Marion County. Kind of coal, bitu- 
minous, over j-inch screen and slack. 


Chemical analyses. 
Mine samples. | ue 

g MOISEDEO S aS Lec vv estesa a sede West Dal ec ea Uie 2. 89 2. 68 | 5.57 
3 Volatllé mattot: ns A 34. 54 35. 97 | 31.61 
x | BIXed A toe sew Re ARR U ENTE 56. 86 55. 78 51. 45 
£ be Vor in ei Col Sin cd be A cca te ae RON | 5&7 5.57!  &E 
SUIDhÜE Score de . 69 1. 06 | 1.20 
£ o O ys | 5. 08 
A A NN AE A 72. 14 
= NIOR ON S venu ewe A auam. Sr Mp EE M E eet tM | ]. 46 
ORV EON 6s ces v sque aat oe b 11.15 

Calorific value determined: 
CHIOTICS. Socios co Qa br exu CIERRE eee PS tees att vL Seem 2.500 us vue | 7, 274 
British terminal Units ls a a ees 14,540 1... meee 13, («3 


Producer-gas test, coal over ¿-inch screen: Dry coal consumed per electrical horsepower per hour, 
1.37 pounds. 

Washing test: Slack washed by modified Stewart jig showed reduction of ash from 8.37 to 5.91 per 
cent, and of sulphur from 1.20 to 0.92 per cent. 

Coking test: Coke from washed coal lower in sulphur and ash than coke from raw coal, but phys- 
ical properties not as good. Raw 4-inch coal, crushed, burned 60 hours gave 69.29 per cent fine, heavy 
coke, containing 9.08 per cent ash and 0.81 per cent sulphur. 


West Virginia, No. 17.—Operator, Elkins Coal Company. Mine, country bank, 2j miles above Bretz, 
Preston County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


| Mine samples PEU 
3 MOI cc wire tinier e oS ia gee Oe pean NE AE UA RERGPOREREE II RAS 3.22 | 4. 05 8. 46 
E Volatile Mittels nl -——-c£— ee , 99.04. 28.70 27.29 
zs A EA TN | 59. 91 61.65! — 6L13 
a Ier Tv RA E A AS AA RA A AAC ES AMARA 7.33 5. 60 8.12 
xiii M Tr EEE AS 1.73 | 1.16 1.45 
i Ims 'drogen ....... Pr tM MOTEURS | b nM es POM 4. 68 
ESCUDO Loi eui el wie bt rane Dun a S holds Fete Mao DRE A ques da iu As tds ileal ot 76. 98 
= NITOKE PME DARE IL i TE TEE | 1.37 
» ORSON A Ss ioe oe re chan cient acct du edis owe aaa a qudd E E Va ed rata 7.40 
Calorific value determined: | 
A A O E Ae Beas Wile Pelee See saunas d. 440. lit 7, (06 
British thermal unita................. cc ccce cc ee cc cee cece cece cece 13,995 |.......... 13, 869 
i 


Boiler test, rocking grate: Water evaporated by 1 pound of dry coal, at and from a temperature of 
212° F., 10.22 and 9.94 pounds; dry coal consumed per electrical horsepower per hour, 3.42 and 3.51 
pounds. 

Coking test: Made good coke for outerop coal. 

Washing test: Ash reduced from 8.12 to 5.50 per cent by crushing coal to 2 inches and washing in 
moditied Stewart jig. 


COAL. 709 


West Virginia, No. 18.—Operator, Glen Alum Fuel Company. Mine, Glen Alum, at Glen Alum, 
Mingo County. Kind of coal, bituminous, run of mine. 


Ultimate. Proximate. 


Chemical analyses. 
Mine samples. Car 
sample. 
MOIBDUIS uus Moe ee ast ost ce Lebe EP van EUR 2.81 4.04 2. 86 
Volatile matter lioc ek pales oc TERR ERR Sey Oe Se M E E ER RI Le en 31. 67 31.25 33.23 
Fixed carbon a OS 59. 02 59. 56 58. 08 
y: C) vices see A A AAA a aR eueaeae | 6. 50 9. 16 5.83 
pred E 2. 06 . 64 .67 
HyAroge ada | rq ptem 5.01 
CREDO Su os on acum cut Pid utc Dedi LR ce LAE at A een pem 78. 38 
NIDOROD Lu s DU Sen DU PATE ha eae SS RA E M QU LM E. 1.48 
[NS Avo NEMO p vr Maa s Ela 8. 68 
Calorific value determined: 
CANOPUS A A A A E ri Y PA 7, 836 
British thermal units MEET a 13,957 |.......... 14, 106 


Boiler test with rocking grate, better of two runs: Water evaporated by 1 pound of dry coal at 
and from a temperature of 212° F., 10.49 pounds; dry coul consumed per electrical horsepower per 
hour, 8.33 pounds. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.17 pounds. 

Coking test: Crushed raw coal burned 48 hours gave 70.18 per cent good, hard, heavy coke; ash 
content, 8.65 per cent; sulphur, 0.58 per cent. 


West Virginia, No. 19.—Operator, White Oak Coal Conpany. Mine, McDonald, at McDonald, Fay- 
ette County. Kind of coal, bituminous, run of mine. 


Chemical analyses, 


Mine samples. UR 

9 MOISES a x acd ed aden ata eee Katana RU eee 3. 26 3.51 2.96 
DIUI — cess | 21.57 21.11 22.74 
R | Fixed carbon ..............csssssesees eser nne ge RITE ^—. 7". 72.83 69. 29 
EAS ram cess ace Pec ete Sry nas I DNO seul 2.46 2.55 6.01 

e A E O tos | . 78 .93 89 
3 NAO O A A lt lame ue a ra keane 4.81 
B Carbon Jio eo ER AA C LV bd moe aar usua etes vt eos Seats Cea eens 81.64 
E NILFOBROB t cron coste Tus A Ed dgio MEE 1.57 

OSV GOW P" err 6. 08 
Coloritic value determined: 

CHOON ies fateh cs de wax udis haad AUD Ped eene past M E Sc Oe 8,200 T O 8,014 

British thermal units........ ———M——M—— HEN 14,773 1... 14, 425 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 10.26 
pounds; dry coal consumed per electrical horsepower per hour, 3.40 pounds. 

Coking test: Crushed raw coal burned 53 hours gave 65.95 per cent dull-gray, small-celled coke, con- 
taining 7.43 per cent ash and 0.52 per cent sulphur. 


110 MINERAL RESOURCES. 


West Virginia, No. 20.—Operator, Stevens Coal Company. Mine, Keystone, at Acme, Kanawha 
County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 
Mine samples. Car samples. 
| 
g MOTE: e p | 2. 66 2. 84 2. 82 2. 89 
E Volütilé hatter oth 5 ee as 33. 30 33. 18 32. 20 82. 53 
p |EExed- GBrDOll s ioca dese tear erian ro EUR. Istae, 59. 60 58. 75 56. 95 56. 95 
£ fe Ce ie en ee Mace PU MERETUR TRU AME: | 4. 44 6.23 8. 03 7.63 
SU DU acu unes boe uu io ieu erase i eu De Ue a medius 1.14 1.35 1.38 1.50 
£ Hydroke ME ae dvd cache dU oe eat eel nooo C d UE EU tere 5.16 |. 242: suos 
e 1 A o ee a od Se Ri LAU ved ete uu ade Melt o dtu. aaa 76.74 |.......... 
= IN LUPORON wo ous tee ea Fie Sata. Dos it la da ines ae eal RE c ih ote eer st 1.34 lara 
"€ ONPE ta di se RAN d$ 49. A 
Caloritic value determined: | 
CRIOTÍIGS ii A Sd ey T 982 RA 7,048. 1... ese 
British thermal DAS eK Ed Aes ^ 14,368 |.......... 13, 766 | pt TEESE 


Boiler test, with rocking grate: Water evaporated by 1 pound of dry coal at and from a tempera- 
ture of 212 F., 10.11 and 10.04 pounds. Dry coal consumed per electrical horsepower per hour, 3.45 
and 3.48 pounds, With washed coal, using rocking grate, the figures were 10.46 pounds water and 
3.34 pounds coal. 

Producer-gas test: Dry coal consumed per electrical horsepower per hour, 1.29 pounds. 

Washing test: Washing coal crushed to 2 inches in modified Stewart jig reduced ash from 8.08 to 
4.61, but did not materially ehange sulphur. 

Coking test Washed and unwashed coal made good coke low in ash and sulphur; coke from 
washed coal of better physical character. Crushed raw coal burned 42 hours gave 69.88 per cent fine 
heavy coke, containing 7.48 per cent ash and 1.44 per cent sulphur. 


West Virginia, No. 21.—Operator, Winifred Coal Company. Mine, Gas, at Winifred, Kanawha 
County. Kind of coul, bituminous, run of mine. 


Chemical analyses. 


Mine samples. € E 

E e doa E pe 3.57 3.72 3.57 
3 Volatile matet A e te E iiir aote 36. 76 85.95 36. 38 
GPEIXOUd CREO Des ono ete A IRE I uae uin 56. 05 56. 21 95. 20 
E e eor THER 3.62 4. 1 4.85 

sülphü haces a ee Sees dou NEED ue SEI d 1.14 1.16 1.32 
z Hydrogen AA Enc Ene! A 5. 33 
A O dus bet E II ON EE 2 cca gi 71.49 
= ROTE K111 0 EEE E e ecc ood ay aa d cee te oe A RA eee dent M cae Ase 1.49 
E ORV PON Side bob a dei peewee Rodeos eu eadecatues tort ec lone) | pereat | Leni aca 9. 52 
Calorific value determined. i 

E oie a ue ou O 7,874 | eo 7,749 

British thermal units <a cía 14,173 |.......... 13, M8 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212° F., 10.20 
and 10.03 pounds; dry coal consumed per electrical horsepower per hour, 3.42 and 3.48 pounda. 

Coking test: Washed or unwashed coal makes good foundry coke; coke from unwashed coal, bet- 
ter. Charge of unwashed coal burned 52 hours gave 67.65 per cent of coke, containing 7.72 per cent 
ash and 0.98 per cent sulphur. 

Washing test: Washing in modified Stewart jig of no commercial advantage. 
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COAL. CLI 


WYOMING. 

Total production in 1905, 5,602,021 short tons; spot value, $7,336,951. 

In each of the last 3 years the coal output of Wyoming has made increases over 
the preceding year, and in each has the production been the maximum up to that 
time. The gain in each of the last 2 years has been approximately 500,000 short 
tons, the increase in 1904 over 1903 being 543,263 short tons, or not quite 12 per cent, 
while that of 1905 over 1904 was 423,465 short tons, or 8.2 per cent. This increased 
production has been due to a legitimate demand and not to any attempt to force pro- 
duction, for it is observed that with the gain in output there has been an advance in 
values, the average price per ton having risen from $1.24 in 1903, to $1.30 in 1904, 
and to $1.31 in 1905. The increase in the value of the product was $589,042, or 8.7 
per cent, in 1905, as compared with 1904, which in turn showed a gain of $1,016,628, 
or nearly 18 per cent, over 1903. 

The statistics of labor employed in the Wyoming coal mines during 1905 show that 
there were 5,977 men who worked an average of 236 days, from which it is seen that, 
considered with the output for last year, the average production for each man 
employed was 937.3 tons, and that the average tonnage per day per man was 3.97. 
In 1904 the average tonnage per man for the year was 914.9 and the average daily 
tonnage was 3.49, while in 1903 the corresponding figures were 928.4 and 3.68. 
Wyoming, with Colorado and Utah, of the Rocky Mountain division, and Maryland 
and Pennsylvania (bituminous), in the East, hold the record for individual capacity 
among the mine workers. In all but two of the States, Utah and Pennsylvania 
(bituminous), the large majority of the mines work 10 hours per day. In Wyoming 
during 1905, 26 mines out of a total of 34, and employing 5,492 men out of a total of 
5,977, worked 10 hours, and 2 mines, employing 456 men, worked 9 hours. 

The casualty record for 1905, as reported by Messrs. A. E. Bradbury and Noah 
Young, State inspectors of coal mines, shows that there were 20 accidents, 12 of which 
resulted fatally. Eleven of the 12 men killed were married, and 23 children were 
left fatherless. 

The statistics relating to the use of mining machines show that there was in use in 
Wyoming during 1905 a total of 81 machines, as compared with 72 in 1904, and 59 
in 1903. The machine-mined production has increased from 783,822 short tons, or 
16.91 per cent of the total in 1903, to 1,053,702 short tons, or 20.35 per cent of the 
total in 1904, to 1,236,750 tons or 22.1 per cent, in 1905. 

Of the the total number of machines in use in 1905, 49 were of the pick or puncher 
type, 26 chain breast, and 6 were long-wall machines. 

In the following tables is shown the production of coal in Wyoming in 1904 and 
1905, by counties, with the distribution of the product for consumption: 


Coal production of Wyoming in 1904, by counties. 


Sold to | Used at | ain | Aver- | 
loca mines 2! va | age |Average 
County | tara trade for T Total Total ee ,| num- ¡number 
- shipment and used| steam coke quantity.| value. l nd) ber of | of em- 
p , by em- and d on | days | ployees. 

ployees.| heat. ' [active. 

— ISQRPEENN i. S, = ia. uS ue m " | - -— | 

Short Short Short Short Short | 

| tona, tona. tons. tons. tons. | 
NER rss 6,175 A 6,235 $13, 148 | $2.11 138 17 
Converse ........ "ov 2000) 6990 fe 32: <5: 77,386 ' 154,029 | 1.99 225 144 
Sheridan ........ 529,533 | 11,320 | 13,932 |........ 554,785 | 674,972 | 1.22 222 | 720 
Sweetwater...... | 1,916,884 | 7,882 | 68,227 |........ 1,992,993 | 2,585,592 | 1.30 979 | 2,120 
ds | 1,725,682 | 8,484 | 65,953 |........ | 1,800,069 | 2,295,435 | 1.25 254 1, 702 
Other counties | 663,082 | 12,275 | 62,006 | 6,600} 743,913 | 1,018,383 | 1.37 | 278 957 
Small mines. .... jer | - y AAA PD | 8, 175 AA A AA 
Total ...... | 4,903,257 | 52,391 | 216,308 | 6,600 | 5,178,556 | 6,747, 909 262 5, 660 


4 Carbon, Crook, Fremont, Johnson, and Weston, 
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Coal production of Wyoming in 1905, by counties. 


Sold to Used at ' . Aver- | AVET- 
oca mines age |Average 
County nde ni trade for eae Total Total es num- | number 
; shipment and used| steam coke quantity.| value. P e ber of | of em- 
p ‘| byem-| and pi days |ployees. 
ployees.| heat. active 
Short Shart Short Short Short 
tona. tona. tons. | tons. tons. | 
Sweetwater...... | 2,033,965 | 10,576 | 69,438 ........ 2,113,079 $2, 888, 790 | 81.37 275 2, 314 
(o AAA 1,816, 164 8,425 | 73,079 ........ 1,897,668 | 2,338,134 | 1.23 158 1,711 
Other countiesa.' 1,459,007 | 30,707 | 87,133 . 10,857 | 1,587, 7 2,104,075 | 1.33 264 | 1, 952 
Smal] mines..... ........... E SYLL A 2,670 5,952) 2.28 oo duse pue 


Total ....... 5,309,136 | 52,378 | 229,650 | 10,857 | 5,602, 021 


7,936,951 | 1.81 236 | 5,977 


a Bighorn, Carbon, Converse, Crook, Fremont, Johnson, Sheridan, and Weston. 


In the following table is shown the production, by counties, during the last 5 
years, with the increases and decreases in 1905 as compared with 1904: 


Coal production of Wyoming, 1901-1905, by counties. 


[Short tons.] 


| Increase or 
County. 1901. 1902. 1903. 1904. 1905. decrease, 
| 1905. 
o AA Unus eee akas eee 9UJ - sete ed ios 6, 235 4,605 | — 1,680 
Carbon..........-..eeeeeeeeee 530, 626 382, 207 243, 323 336, 292 354,358 | + 18,005 
E i ooo prd ERAS 59, 190 72, 329 91, 050 77, 386 64,9399 | — 12,447 
Sheridan....................- 221, 000 309, 066 455, 309 554, 785 742,314 | + 187,529 
Sweetwater ...............205 | 1,705,880 | 1,595,340 | 1,628,944 ' 1,992,993 | 2,113,979 | + 120, 986 
Uinta cel se LES 1,439,147 | 1,595,333 | 1,782,668 | 1,800,069 | 1,897,668 | + 97,599 
Weston ........ eee eene 507, 908 457, 801 416,974 | 395,367 409,690 | + 11,323 
CIO0l A ERE LE 
PECTRODL dete node tentent 21,623 16,513 14, 934 9, 254 11,78 | + 2,544 
Johnson... scu oicEv LIOS 
NAONA s.v s rx RE sews 
Small mines .................]......... e ; o m 2,091 | 8,175 2,670 | — 505 
Totana cidade 4,485,374 , 4,429,491 | 4,635,293 | 5,178,556 | 5,602,021 | + 423,465 
Total value ........... eese $6,060,462 | $5,236,339 | $5,731,281 | $6,747,909 | $7,336,951 | +$589, 042 


— —À—À — E ———————— A ——— — ——— —À ——— —(——X—— ———— 


Coal-bearing formations underlie a larger proportion of Wyoming than of any 
other of the Rocky Mountain States. It is the second largest producing State in 
the Rocky Mountain region, Colorado ranking first, and if production in Wyoming 
continues to increase in the next few years as it has done in the last twenty-five it 
will soon rival Colorado for first place in the region. Most of the productive area in 
Wyoming is included within the plains region, while that of Colorado is in or adja- 
cent to the main mountain ranges. More than half of the coal produced in Wyoming 
is lignitic in character, a large proportion of the lignite output coming from the fields 
which extend from North Dakota through southeastern Montana to the northeastern 
part of Wyoming. The bituminous fields occur largely in the more mountainous 
regions, and are, like the other Rocky Mountain areas, in somewhat limited fields as 
compared with the lignite beds in the northeastern part of the State. Among the more 
important producing areas are the Carbon and Hanna fields, in Carbon County, which 
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include the operations at Hanna and Carbon; the Rock Springs field, in Sweetwater 
County; the Hams Fork field, in Uinta County, and the Almy field, also in Uinta 
County, the last two counties producing nearly 75 per cent of the State's entire out- 
put. The principal lignite production is at Sheridan, in Sheridan County. Most of 
the lignite is black in color, and, having many of the characteristics of bituminous 
coal, is frequently classed as such by the producers. The other fields which have 
not yet been reached by railroads are the Henrys Fork field, in the southern 
part of Sweetwater County; the Wind River field, in Fremont County; the Big 
Horn Basin, in Big Horn County, and the Teton field, in the northern part of Uinta 
County. Another field penetrated by the Union Pacific system is the Rawlings field, 
extending from the southern part of Fremont County, through northeastern Sweet- 
water, into Carbon County. The operations here are not of great importance. The 
Sublette field, in the western part of Uinta County, crossed by the Oregon Short 
Line, is also of little importance. 

Coal mining in Wyoming is said to have begun in 1865, a production of 800 tons 
being reported as mined by the early settlers in that year. Active development 
began three years later with the completion of the Union Pacific Railroad, and in 
1868 the production amounted to 6,925 short tons. In 1869 the production had 
increased to 49,382 short tons, the output being used chiefly by the railroad com- ’ 
pany. The growth of the industry since the first production in 1865 is shown in the 
following table: 


Annual production of coal in Wyoming, 1865-1905. 


[Short tons. ] 
eee PR — 

Year. _ | Quantity. Year. | Quantity. Year. Quantity. 
I i ee ee | 800 | 1879...............-- (004,991 || 1898... ee 2,439,311 
ac 2,500 | 1880a .....oooooooo.. | — 589,595 || 1864.0... 2, 417, 463 
iy ARRE 5,000 | 1881...............-- ` 420,000 || 1896. ....... LLL usse 2, 246, 911 
A PME 6,925 | 1882................- | 707,764 || 1896.......... sese 2,229, 624 
1860: ated A EEE EAA | 49,382 || 1883.........oooo.... / 779,689 || 1897.......... cece eee 2,597, 886 
A 50,000 || 1884.........o.ooooo.. 902,620 || 1898.........oo...... 2, 863, 812 
187125 e eoe ese sibus ust | 147,828 | 1885......... 20.0008 807,328 || 1899...............-- 3, 837, 392 
E AN 221,745 || 1886............ s | 829,355 | 1900.........2..2-00- 4, 014, 602 
E A , — 259,700 || 1887....... Less. | 1,170,818 || 1901................- 4, 485, 374 
IST hte anna sewn: ' A 919,061 || 1888................. 1, 481, 540 || 1902............. es. 4,429, 491 
Ly! RENDER RR 300, 808 || 1889...... eese 1,888,947 | 1903................- 4,635, 293 
id 334,550 || 1890............ sss. 1,870,366 || 1904.............00.. 5, 178, 556 
I ry Dee eee 342,858 | 1891.......... suse. 2,327, 841 |, 1905..........eeeeee- 5,602,021 
oia codes 333, 200 | 


BOE ricota des | 2, 503, 839 


a United States census, fiscal year. 
RESULTS OF TESTS OF WYOMING COALS. 


The more important features of the results of tests made on Wyoming coals at the 
Geological Survey coal-testing planta at St. Louis, Mo., are briefly summarized 
below. For more detailed reports see Professional Paper No. 48 and Bulletin No. 
290 of the United States Geological Survey. 


a For brief description of the equipment used in these tests see page 6. 
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Wyoming, No. 1.—Operator, Wyoming Coal Mining Company. Mine, Monarch, 9 miles northwest 
of Sheridan, Sheridan County. Kind of coul, black lignite, over ^-inch screen. 


Chemical analyses. 
| Mine samples. d E 

© (Moisen is a C reote Er copi | 22. 00 | 21.44 22. 63 
E Volatile mateo. tas prod ro ia | 35. 92 | 7.16 35. 68 
x Fixed CAIDO Ea l 38.71 36. 49 37.19 
A N N EREET PN 3.37 4.91 4.50 

Do ———— —— — — —— ——— —— .60 .53 .59 
g NOTORIA a REAR | E secel ee ces 6. 39 
ESTCHIDOD eli eol RC A as I SEL E IRI S DLE dame US A 54. 91 
= NIUOPOL eene E SA C ub KI LE oes | Reto tal ET | 1.02 

ORV GONGS Hose cedex eer eet nese teeth eteu DUE MELLE edocs MONTRE 32. 59 
Caloritic value determined: | | 

i cipi MET" "C("-- T 5,449. SEEE 5, 408 

British thermal Unica ies eias at E ed | 9, 796 pnis, 9, 734 


Boiler test: Water evaporated by 1 pound of dry coal at and from a temperature of 212? F.,7 pounds: 
dry coul eonsumed per electrical horsepower per hour, 4.99 pounds. 

Briquetting test: Best briquets made at plant during 1904 from lignite were obtained with 8 per 
cent of a soft pitch’ Certain grades of asphalt will undoubtedly make good briquets. 


Wyoming, No. 2.—Operator, Cambria Fuel Company. Mines, Antelope, No. 1 and No. 2, at Cam- 
bria, Weston County. Kind of coal, bituminous, run of mine. 


Chemical analyses. 


| Mine samples. Car samples. 

E E E E A TEE Ends bue iL: 8. 60 9. 23 8.93 9. 44 
B |Volatile matter ..............0c0ececeeeeceeeecececneeeesues 37.13 | 36.08 | 36.52; 35.02 
P PINE CA pad pierda | 82.87 33. 72 33. 76 34. 82 
A S Pins uid scu pool tL De Mt D. LE: ' . 21.90 20.97 | — 20.79 20. 72 

A eso otc ex qeventeatet ad Meus 4. 94 4.33 4. 03 3.91 
g Hydrogen. o ues e A eee eee che area das Sk RM RP HRS 4.88 | 5. 00 
EXCAEDOH lata A a luce a als e 53. 33 51. 46 
2 Nitrogén Ti SS TP e RUE | .81 . 74 
z OD 4 (D AA cee en E ieee eee E 16. 16 18.17 
Calorifie value determined: | 

CAlOTICS OFT C" 5,891.11 2l cvs 5, 256 5, 361 

British thermal units.......0....00 0.00. cee eee PEN 9,709 |.......... 10,001 9, 650 


Boiler tests, with rocking grate, unwashed coal, better of two trials: Water evaporated by 1 pound 
of dry coal at and from a temperature of 2129 F., 7.04 pounds; dry coal consumed per electrical 
horsepower per hour, 4.96 pounds, Washed coal, water evaporated, 8.07 pounds; coal consumed, 4.33 
pounds. Unwashed coal, plain grate, water evaporated, 5.92 pounds; coal consumed, 5.90 pounds, 

Producer-gas test: Dry coal consumed per electrical horsepower per hour (better of two trials), 1.78 
pounds. 

Coking test: Crushed washed coal would not coke in beehive oven. 

Washing test, in moditied Stewart jig: Raw coal, ash, 16.70; sulphur, 6.66 per cent; washed coal, 
ash, 6.52; sulphur, 4.16 per cent; decided reduction in ash. 


COK E. 


By Epwarp W. PARKER. 


INTRODUCTION. 


The statistics of the manufacture of coke, as presented in this chapter and in the 
preceding ones of this series, include only that product which is obtained from the 
distillation or partial combustion of bituminous coal in ovens of the beehive type 
or in retort ovens of which the coke product is suitable for furnace and foundry use. 
The coke obtained as a by-product in the manufacture of illuminating gas and known 
as ‘‘gas-house coke” is not considered in this report. Owing, however, to certain 
changes and developments that have taken place in the manufacture of coke in the 
last ten years, it is necessary to include in these reports some coke which is not 
manufactured for strictly metallurgical purposes. When the publication of the 
annual report, *' Mineral Resources of the United States," was begun in 1882 practi- 
cally all of the coke (except gas-house coke) made in the United States was obtained 
from beehive ovens, the name of the oven being derived from the shape of the com- 
bustion chamber, which is similar to that of the conventional beehive. 

Since 1893, however, when the first plant of 12 by-product coke ovens was com- 
pleted by the Semet-Solvay Company at Syracuse, N. Y., there has been a steady 
and noteworthy increase in the construction of retort or by-product recovery ovens 
in the United States. The coke product of these ovens is in many cases a high-grade 
metallurgical fuel and intended for such use, although the coke itself is not in all 
cases the primary product. In some instances the coke is a secondary product, but 
can not be considered as a by-product, like gas-house coke. And while considerable 
quantities of the coke made in by-product ovens are sold for other than metallurgical 
purposes, it is also true that some manufacturers of beehive coke are now making a 
specialty of the preparation of coke for domestic use, and considerable quantities of 
this fuel are sold each year. The use of coke for domestic purposes, particularly in 
the summer months and in cities having smoke-preventing ordinances, is constantly 
increasing. It is impossible to make any separation of the coke, either retort or bee- 
hive, soid for such domestic use, and as the greater part of the by-product coke made 
is used for metallurgical purposes it is considered as coming within the scope of this 
report. It is no longer possible to limit the discussion of coke-making in this chap- 
ter to that used for blast furnace and foundry purposes. Only gas-house coke is 
excluded. 

The coal consumed in the manufacture of coke in the United States is drawn from 
six of the seven bituminous coal fields, namely: (1) The Appalachian field, embrac- 
ing the great coking-coal regions of Pennsylvania, Virginia, West Virginia, Ohio, 
Georgia, Alabama, Tennessee, and eastern Kentueky; (2) the eastern interior field, 
which includes the coal areas of Illinois, Indiana, and western Kentucky; (3) the 
western interior field, embracing the States of Iowa, Kansas, Missouri, and Nebraska; 
(4) the south western field, including Arkansas, Indian Territory, and Texas; (5) 
the Rocky Mountain field, including Colorado, New Mexico, Utah, Montana, South 
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Dakota, and Wyoming; (6) the Pacific coast field, in which the only coking coals 
are found in the State of Washington. The coal of the northern interior field, lying 
wholly within Michigan, has not so far been used for coke. 

A considerable amount of coke is made in States in which there are no coal fields, 
namely, Massachusetts, Minnesota, New York, New Jersey, and Wisconsin. The 
ovens in Minnesota were completed and put in blast in 1904. The plant consists of 
50 Otto-Hoffmann ovens located at Duluth. The ovens near Baltimore, Md., and at 
Del Ray and Wyandotte, Mich., are supplied with coal from other States. One of 
the two plants in Wisconsin is composed of beehive ovens, in which coal from Penn- 
sylvania is used. With this exception all of the coking establishments outside of 
the coking-coal producing States are retort-oven plants. 

The writer again desires to make special acknowledgment of the assistance ren- 
dered by Miss Belle Hill in the preparation of the tables presented with this report. 
The accuracy and completeness of these tabulated statements, as prepared by Miss 
Hill, deserve particular recognition. 

The unit of measurement used in this chapter is uniformly the short ton of 2,000 
pounds. 


PRODUCTION. 


Including the production of coke from by-product ovens, which in 1905 amounted 
to 3,462,348 short tons, the total output of coke in the United States last year 
amounted to 32,231,129 short tons, against 23,661,106 short tons in 1904, and 
25,274,281 short tons in 1903. The production in 1905 surpassed all previous records 
in the history of coke making in the United States. Compared with 1904 the output 
last year shows an increase of 8,570,023 short tons, or 36.22 per cent. 

The value increased in even greater proportion, from $46,144,941 in 1904 to 
$72,476,196 in 1905, a gain of $26,331,255, or 57 percent. Prior to 1905 the maximum 
production of coke was made in 1902, when the output amounted to 25,401,730 short 
tons, valued at $63,339,167, compared with which the production last year shows an 
increase of 6,829,399 short tons, or 26.8 per cent in quantity, and of $9,137,029, or 
14.4 per cent in value. 

The great activity in the coke-making industry in 1905 was due to the extraordi- 
nary demand created by the unprecedented production of iron and steel, and except 
for a short time during the summer months when furnaces were shut down for 
repairs the demand for coke was in excess of the supply throughout the year. Prices 
were considerably above the average for recent years, there being but three years in 
the last twenty-five in which higher prices have obtained, and in two of these, 1902 
and 1903, values were abnormally augmented by the fuel famine, resulting from the 
anthracite strike of 1902. The average price for all the coke made and sold or con- 
sumed in 1905 was $2.25, against $1.95 in 1904. 

In considering the total value and the average selling price for the coke produced 
in the United States it should be remembered that in many cases the values are arbi- 
trarily fixed. A considerable number of the coke ovens in this country are operated 
by large corporations which operate also coal mines and blast furnaces, the coke 
making being really only an incidental part of the business. In such cases the coke 
product is sometimes charged against the furnace department at cost and sometimes 
at a figure based upon the cost of coal mining and coke making, plus a percentage of 
profit on these operations. The value is not fixed by the market price. In other 
cases the value is estimated upon the average prices for coke of a similar quality pro- 
duced and sold in the immediate vicinity. 

The amount of coal used in the manufacture of coke in 1905 was 49,530,677 short 
tons, valued at $50,614,674. The value of the coke produced from this coal was 
$72,476,196, making a difference of $21,861,522 as representing the profits on the 
coking operations, less the cost of manuíacture and the expenses of administration 
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and selling. In 1904 the value of the coal used was $37,133,832, and the value of the 
coke produced was $46,026,183, a difference to cover all expenses and profits of 
$8,892,351. 

The year 1905 opened with the iron trade active and coke in such demand that prices 
in January were sharply advanced over the closing month of 1904. In December, 
1904, Connellsville furnace coke was quoted at $2.45, the highest point reached in the 
year, and by the middle of January, 1905, the price had advanced to $3 per ton for 
quick delivery and contracts were made at $2.50 a ton for delivery in the latter half of 
the year. High-grade foundry coke was quoted during January at from $3.35 to $3.50. 
With nearly every plant running to full capacity during January and February the 
supply caught up somewhat with the demand and prices were shaded, Connellsville 
furnace falling off to $2.50 and foundry to $3. These conditions continued with 
prices firm until April, when demand fell off somewhat and stocks of coke began to 
accumulate, and by May prices began to sag, strictly Connellsville coke being quoted 
at $1.80 to $1.90 for furnace and $2.50 for foundry. This was evidently the forerun- 
ner of the summer dullness, which came rather early, and during June and the first 
half of July business was without life and a number of plants were put out of blast. 
A turn for the better took place in the latter part of July, and from then until the 
the close of the year there was an active demand accompanied by advancing prices. 
Connellsville furnace coke, which was selling as low as from $1.70 to $1.75 in the 
early part of July, advanced to $2 to $2.10 by the end of the month, while foundry 
was quoted at $2.25 to $2.50. Business continued good with slight variations in 
price until the first of October, when it again assumed a boom character and prices 
jumped to $2.50 to $2.60 for Connellsville furnace and $3 for foundry. By Novem- 
ber there was a scarcity of fuel and prices had still further advanced until furnace 
coke was quoted at $3 and foundry from $3.50 to $3.75. Demand continued in excess 
of the supply for the rest of the year with prices firm at these figures. 

The total number of ovens in existence at the close of 1905 was 87,564 against 
83,599 in 1904, an increase of 3,965. Of the total number of ovens in existence in 
1905 there were 5,932 which were idle during the entire year, leaving 81,632 active 
ovens, which produced 32,231,129 tons of coke, or an average of 394.8 tons per oven. 
In 1904, out of 83,499 ovens, 6,478 were idle, leaving 77,021 which produced 
23,621,520 tons of coke, or 306.7 tons per oven. The idle ovens in both years, with 
a few exceptions, were at plants which have not been operated for several years and 
are practically abandoned, or were new ovens completed too late to be put in blast 
during the year. . 

The total number of 87,564 ovens in 1905 included 3,159 by-product recovery 
ovens, of which 161 were idle and 2,988 were operated during the year. The pro- 
duction from these 2,988 by-product ovens was 3,462,348 tons of coke, which, deducted 
from the total production of 32,231,129 tons, leaves 28,768,781 tons as the output of 
78,644 active beehive ovens. From this it appears that the average production from 
the by-product ovens was 1,158.8 tons, while the average output from each beehive 
oven was 365.8 tons. In other words, the average production from the by-product 
ovens is more than three times that from the beehive. In 1904 there were 74,111 
active beehive ovens which produced 21,013,291 tons of coke, an average of 283.5 
tons per oven, and 2,910 by-product recovery ovens which produced 2,608,229 tons 
of coke, or 896 tons per oven. 

There were under construction at the close of 1905 4,751 new ovens, of which 417, 
or 8.8 per cent, were of the retort or by-producttype. Of the by-product ovens under 
construction at the close of 1905, 240 were Semet-Solvay, 160 of which were building 
at Steelton, Pa., and 80 were building at Milwaukee, Wis. The other 177 were of 
the Otto-Hoffmann type, 15 of which were being added to the plant of the Michigan 
Alkali Company at Wyandotte, Mich., duplicating the plant, 112 were building by 
the Cambria Steel Company at Johnstown (making the total number at this plant 
3/2), and 50 were being added to the 100 ovens already built at Camden, N. J. 
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The number of completed retort ovens in the United States has almost doubled 
since 1902, when there were 1,663 in operation. The number increased to 1,956 in 
1903, to 2,910 in 1904, and to 3,159 in 1905. The production of retort-oven coke was 
1,403,588 tons in 1902, 1,882,394 tons in 1903, 2,608,229 tona in 1904, and 3,462,348 
tons in 1905. In 1902, 5.5 per cent of the total output was from by-product ovens; 
in 1903 by-product coke constituted 7.4 per cent of the total; in 1904 it was 11 per cent, 
and in 1905 it was 10.7 per cent. 

Counting each bank of ovens as a separate establishment, the returns for 1905 
show a total of 519 establishments as compared with 506 in 1904 and 500 in 1903. 
Seventy-five establishments were idle throughout the year as compared with 82 idle 
plants in 1904. There were also 10 new establishments, having a total of 890 ovens, 
which were not completed and put in blast before the close of 1905. 

The details of the production of coke in 1904 and 1905 are presented by States and 
Terrtories in the following tables: 


Manufacture of coke in the United States, by States and Territories, in 1904. 


Estab- Ovens. oe Bk ENT verve 

A pee of coa e pro- ¡Total value} of coke 
State or Territory. cd Built, | Build- Coal used. |“ in duced. | ofcoke. | per 
; : ing. coke. ton. 


—— | Sf | | EE | eS | —————— 


| Short tons. | Per ct. | Short tons. 


Alabama.............. 42| 9,059 440 | 3,996,578 | 58.6 | 2,340,219 | $5,716,413 | 92. 443 
Colorado a ............ | 15| 3,419 O | 1,876,854 | 57.3! 789,060 | 2,590,251 | 3.28 
Georgia ............... | 2 500 0 132,270 | 57.8 75,812 | 212,697 | 2.806 
Illinols................ 5 155 120 8,131 | 64.6 4, 489 9,933 | 2.24 
Indiana............... 1 36 0 0 0 0 -oj 0 
Indian Territory...... 5 286 0 98,847 | 45.8 44, 808 209,165 | 4.67 
Kansas................ 6 90 0 14,525 | 65 9, 460 23,485 | 2.48 
Kentucky............. 7 499 0 140,139 | 45.7 64,112 138,26 | 2.15 
Missouri .............. 2 8 0 3,815 | 64 2, 446 6,115 | 2.50 
Montana.............. 4 520 0 78, 303 53 41,497 280, 745 6.77 
New Mexico .......... 3 234 0 94,897 | 61.7| 58,259 | 171,976 | 2.95 
Olot 8 539 14 165,487 | 66 109,284 | “337,606 | 3.09 
Pennsylvania......... 217 | 42,165 1,621 | 22, 432, 064 66.2 | 14,861,064 | 25,027, 462 1. 684 
Tennessee ............ 17| 2,436 190 718,181 | 62.8 879, 240 905,540 | 2.388 
Utah Docs | 2| 5 T EIA PNE CER RNC HAN 
Virginia .............. 16 | 4,345: 68 | 1,636,905 | 67.8 | 1,101,716 | 1,772,717 | 1.609 
Washington.......... 6 256 0 76,993 | 59 45, 482 207,357 | 4.56 
West Virginia......... | 137 | 16,929 1,319 | 3,543,338 | 64.4 | 2,283,086 | 3,757,850 ' 1.646 
Maryland............. | 1 200 0 
Massachusetts ........ | 1 400 0 
Michigan ............. 2 185 0 
Minnesota ............ | 1 50 0 
Ne hea aia | 1 10 o |[ 2915281 | 72 1,451,172 | 4,777,403 | 3.29 
New York............. ' 8 852 | 658 
Wisconsin............. | 2 308 0 
Wyoming ............. | 1 74 0 | | 
Total............ | 507 | 83,599 4,430 | 36,531,608 | 64.8 | 23,661,106 | 46,144,941 | 1.95 


ee 


a Includes the production of Utah. b Included with Colorado. 
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Manufacture of coke in the United States, by States and Territories, in 1906. 


' Estab- i Pd | eost] Coke Total valu | Value 
State or Territory, a Built | Build- Coal used. |° in duced. of coke. M pee? 
M idi AE (E A A 

| Short tons. | Per ct. | Short tons. 
Alabama.............. 42 | 9,586 150 | 4,409,854 | 58.4 | 2,576,986 | $7,646,957 | $2.967 
Coloradoa ............ 15| 3,421 0! 2,368,365 | 58.2 | 1,378,824 | 4,157,517! 3.02 
Georgia ............... 2 533 0 119,036 | 59.3 70, 593 24,260 | 3.18 
Illinois. ............... 5 275 0 16,821 | 61.3 10, 307 27,681 | 2.685 
Indiana............... 1 OG ln credas od sena A [dene xa ced exe ER teda 
Indian Territory ...... 5 388 50 123,389 ! 44.4 54,781 | 199,424 | 3.64 
Kansgs........... esee 6 91 0: 6,504 | 68.0 4,425 13,818 | 3.12 
Kentucky ............. 6 495 0 | 154,783 | 51.4 79, 487 159,659 | 2.008 
Missouri .............. 2 6 0 2,551 | 61.9 1, 580 4,072 | 2.577 
Montana .............. «4 555 100 68,777 | 45.8 31,482! 211,351. 6.71 
New Mexico.......... 3 258 498 148,469 | 60.4 89,638 | 253,229 2.825 
Ohio ............ ..... 8 573 0 396,961] 69.8 277, 180 970,897 3.50 
Pennsylvania ......... 226 | 42,608 | 2,384 31,090,945 | 66.8 | 20,573,736 | 42,253,178 ; 2.054 
Tennessee........ uS 16| 2,615 60 802,920 54.8 468, 092 1,184, 442 | 2.53 
Utah o.a... | 2 504 150| (5b)  ........ (5) | (9)  .—--. 
Virginia............... i — 16 4,549 O. 2,184,369 ' 68.6 | 1,499,481 | 2,869,452 — 1.913 
Washington........... | 5: 216 0 85,715 | 62 58,137 | 251,717 4.737 
West Virginia......... | 143 | 19,189 1,214 | 5,329,695 | 63.8 | 8,400,593 6,548,205 | 1.92 
Maryland ............. | 1 200 0 | 
Massachusetts ........ 1 400 0 
Michigan ............. | 2 185 15 ; 
Minnesota ............ 1 50 | 
New Jersey ........--- is io po [2222723 | 74.7 | 1,660,857 | 5,500,837 | 3.81 
New York............. 3 399 0 | 
Wisconsin............. 2 308 80 
Wyoming ............. | 1 74 0 | | | 

| | 2.249 


Total e 519 | 87,564 4, 751 | 49,530,677 | 65.07 | 32, 231, 129 | 72, 476, 196 


«Includes the production of Utah. bIncluded with Colorado. 


Of the 25 States and Territories in which coke was produced in 1905 there were 
only 4 whose production in 1905 did not exceed that of 1904. All of these 4 were 
comparatively unimportant producers, their combined output amounting to less than 
110,000 tons. The 4 States in which the production decreased in 1905 were Georgia, 
Kansas, Missouri, and Montana, and the total decreases amounted to 21,135 tons. 
The increases in the 21 other States amounted to 8,591,158 tons, making the net 
increase for the United States 8,570,023 tons. The production from by-product ovens 
increased from 2,608,229 tons in 1904 to 3,462,348 tons in 1905, a gain of 854,119 tona, 
or 32.75 per cent. The production of beehive coke increased from 21,013,291 tons 
in 1904 to 28,768,781 tons in 1905, a gain of 7,655,490 tons, or 36.43 per cent. 

The most notable increases in 1905 were made in Pennsylvania, whose production 
increased 5,712,672 tons, or 38.44 per cent; West Virginia, whose increase was 
1,117,507 tons, or 48.95 per cent; Colorado (including Utah), increase 589,764 tons, 
or 74.74 per cent, and Virginia, increase 397,765 tons, or 36.10 per cent. Ohio led in 
the percentage of increase with a gain of 153.6 per cent, and Illinois came second 
with an increase of 132.2 per cent, but the tonnage (particularly in Illinois) is small. 
Alabama shows the smallest percentage of increase of all the coke-producing States. 
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The increases and decreases in the several States during 1905, as compared with , 
1904, are shown in the following table: 


Increases and decreases in coke production, by States, in 1905, as compared with 1904. 


[Short tons.] 


—— MM —— AU 


| Total quantity. | Increase. Decrease. 

State or Territory. ETT TE SAT RA 

' 1905. 1904. Quantity. | Per cent. Quantity. | Percent. 
INTA | 2,576,986 | 2,340, 219 286, 767 ARA A 
Coloradoa. 22.22.2002 eee | 1,878,824 | 789,060 | 589,764 | — 74.74 ............].....-..-. 
o cui essit aestas teet | — 70,593 | — 75,812 |............].......... 5,219 6. 88 
o A tap tctte ss | 10,807, —— 4,439 5,868 | 182.19 ............]..- guis 
Indian Territory................. | 54, 781 44, 808 9, 973 24.20. A es tied DERE etel. 
KANSAS. EIER aooaa00n000a | 4, 425 | AGO MES TEES, 5,035 53. 22 
Kétituckys eolica |. 79,487 64,112 15.975 APA teer ees 
Missouri ecciesie qase eek 1, 580 2 AAG occ oho oed os ione rectas 866 35. 40 
¡E seen 21, 482 41,497 A ee atte 10, 015 24.13 
New Mexico ..................... 89, 638 58, 259 81, 879 | 58.86 ula eres 
A ieee sie 277, 130 109, 284 167,846 | 153.59 |............ | te 
Pennsylvania .......ooooocoooo.... 20,573,736 | 14,861,064 | 5,712,672 BB) AAs o ee eaaa 
Tennessee. naonao esses 46%, 092 379, 240 88, 852 93.43 |............ e 
Virgin lites. com Ete 1,499,481 | 1,101,716 397, 765 36.10; | sees NOMEN 
Washington...................... 53, 137 45, 492 7,705 | , 16.96 |............ | ——— n 
West Virginia................ -... 3,400,593 | 2,283,086 | 1,117,507 48. 95 | qp ases 
Maryland o.c Ea RS l l 

Massachusetts ................... 

Michigan Las lid 

Minnesota .....................s. i 

NOOT aa a 1,660,857 | 1,451,172 209, 685 14. 45 |....... lesu errena 
New VOTE uo ot ee 

WISCONSIN S duran pruna rena 

NYOmIDRE oue e e A RARE EE | | 


Tota aca 32,231,129 | 23,661,106 | 8,570,003 | — 36.22 |............ isa : 


aIncludes Utah. 


PRODUCTION IN PREVIOUS YEARS. 


The earliest record of coke production in the United States is that contained in 
the census report for 1880. In that year the total production of coke amounted to 
3,338,300 short tons. Five years prior to that date, according to statistics compiled 
by the American Iron and Steel Association, the use of coke in iron furnaces 
exceeded that of anthracite coal. The same authority states that prior to 1855 most 
of the iron made in this country was made with charcoal. In that year anthracite 
took the lead, and maintained it until passed by coke in 1875. Six years earlier 
coke had taken the lead over charcoal. Now very little iron is made with anthra- 
cite, and charcoal is used only for making special brands of pig iron. A compre- 
hensive idea of the growth of the coking industry in the United States is obtained 
by dividing the history of the last twenty years into five-year periods. The average 
production for the three years 1880 to 1882 was about 4,000,000 tons a year. In the 
five years from 1883 to 1887, inclusive, the average production amounted to 5,980,459 
short tons. The average for the next five years, from 1888 to 1892, was nearly 
double that of the preceding five years, amounting to 10,533,918 tons. This period 
was followed by the panie years of 1893, 1894, and 1895, and the coke production 
showed only a small increase in the next five years, averaging during that time 
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11,418,536 tons per year. The return of prosperous conditions, which began in 
1896, has shown no decided setback since that time, and the production of coke 
during the five years from 1898 to 1902, inclusive, obtained an average of 20,689,347 
tons, and exceeded for the first time a total of 25,000,000 tons in 1902. The average 
production for 1903, 1904, and 1905 was 27,055,505 short tons, an increase of 30.7 per 
cent over the average for the five years from 1898 to 1902, inclusive. 

In the following table are consolidated the statistics of the manufacture of coke in 
the United States in 1880, 1890, and from 1900 to 1905, inclusive: 


Statistics of the manufacture of coke in the United States in 1880, 1890, and 1900-1905. 


Estab- dios Cok Total value beris of! yield 
Year. lish- Builg.| Coal used. due Pro | ofcokeat | Cre Al of coal 
ments, | Built. ing. y ovens, per t on; | i coke. 
Short tons. Short tons. Per cent. 
PRE 186 | 12,372 | 1,159 | 5,237,741 3,838,300 | $6,631,267 | $1.99 63 
ub oes 253 | 37,158 | 1,547 | 18,005,209 | 11,508,021 | 23,215,302 | 2.02 | 64 
BIRD 396 | 58,484 | 5,804 | 32,113,543 | 20,533,348 | 47,443,331 | 2.31 63. 9 
BU AER 423 | 63,951 | 5,205 34, 207, 965 21,795, 883 44, 445, 923 2. 039 63.7 
A 456 | 69,069 | 8,758 | 39,604,007 | 25,401,730 | 63,339,167 | 2.49 64.1 
AA 500 | 79,334 | 6,175 | 39,423,525 | 25,274,281 | 66,498,664 | 2.63 64.1 
i PRI | 507 | 83,599 | 4,430 86, 531, 608 23, 661, 106 46, 144, 941 1. 95 64. 8 
NB osea s | 519 | 87,564 | 4,751 49,530, 677 32, 231, 129 72,476,196 2.25 65. 07 


The statistics of the production of coke in each State and Territory for the last six 
years, and the total annual production since 1880, are shown in the following tables. 
During the twenty-five years covered by these reports there have been seven in 
which the production decreased as compared with the preceding year. The most 
notable decreases were those shown in the production of 1893 and 1894, and were 
due to the panic and depression which made those years memorable in our recent 
industrial history. The temporary boom of 1895 was followed by another period of 
depression in 1896, which was also reflected in a decreased coke production. The 
slight decrease of 1904 was due to a natural reaction from the abnormal production 
of the two preceding years, aided by the unsettled conditions of a Presidential year, 
and a slump in the iron trade, which occurred during the summer months. 


Quantity of coke produced in the United States, 1901—1905, by States and. Territories. 


[Short tons.] 

State or Territory. 1901. 1902. 1903. 1904. 1905. 
Ci PE 2,148,911 | 2,552,246 | 2,693,497 | 2,340,219 | 2,576,986 
PER cise 671,303 | 1,003,393 | 1,053,840 | 789,060 | 1,376,824 
tdo 54, 550 82, 064 85, 546 75, 812 70, 598 
IA, MU acd UP coc Los iiw. ha 
"ARTE NC 37, 374 49,441 | 49,818 44, 808 54, 781 
IM ci 7,138 20, 902 14,194 9, 460 4, 425 
Sec AAA rre nad 100,285 | 126,879 | 115,362 64, 112 79, 487 
Moda Etta OE 4, 749 5, 780 1,839 2, 446 1, 580 
Mew Maxicg —— Correr 57, 004 53, 463 45,107 41,497 31, 482 
"ier caue afreisde astia 41,643 23,296 | 11,050 58,259 89, 638 
A E DE 108,774 | — 146,099 | 143,913 | — 109,284 277, 180 
, — (oes TT 14,355,917 | 16,497,910 | 15,650,932 | 14,861,064 | 20,573,736 

e o ES EM ei er 404,017 560, 006 546, 875 379, 240 468, 092 

. ‘ aColorado includes Utah. 
MR 1905—46 
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Quantity of coke produced in the United States, 1901-1905, etc.—Continued. 


3, 400, 593 


1, 660, 857 


32, 231, 129 


State or Territory. 1901. 1902. 1903 | 1904 | 
Utah A guste esu ES (a) (a) (a) (a) | 
VIII ra 907,130 , 1,124,572 , 1,176,439 | 1,101,716 
WashbingtoN....oooooococooocoommmmm2monoo. 49, 197 40, 305 45, 623 45, 432 
West Virginia ................. cece eene 2, 283,700 | 2,516,505 | 2,707,818 | 2,283,086 
Maryland oue e uu RR Ya Seas eee d 
MassachusettS........oooooocooomoommmoooo. 
AA Eee ewn AE RES 
RENE SORE Sha aae ett tU eod Mie 564,191 | 598,869 | — 932,428 | 1,451,172 
Meli 22 9  "—————————— n 
New YOIR 42ue22 e usoDRRiwek RR E ERCKESDEEN 
Wisconsin sierra 
^M YOPIDIDE- ii 
A pese esc uu dock 21, 795, 883 | 25,401, 730 | 25,274,281 | 23,661,106 


aIncluded with Colorado. 


The annual production since 1880 has been as follows: 


Quantity of coke produced in the United States, 1880-1905. 


[Short tons.] 


Year. Quantity. Year. 

1880,45. 33 toe a ew 8,338,300 |, 1889................. 
TSR A testen 4,113,760 + 1890................. 
A 4,793,321 ! 1891...............-- 
AA i amt 5,464,721 | 1892................ 

kotoi Loi s 4,873, 805 || 1893................. 
e are uae 5,106,696 |, 1894........... audes 
pos PET 6,845,369 | 1895................. 
1887........ ee a EH 7,611,705 || 1896................. 
jt... TRES 8,540,030 || 1897................ 


| 12, 010, 829 


Quantity. | 


pepe m 


m 258, 022 
11, 508, 021 
| 10, 352, 688 


9, 477, 580 
9, 203, 632 
13, 333, 714 
11, 788, 773 


EZ 


VALUE OF COKE PRODUCED. 


| Quantity. 


| 
| 


| 
| 


16, 047, 209 
19, 665, 569 
20, 533, 345 
21, 705, 853 
25, 401, 730 
25,274,281 
23, 661, 106 
32, 231, 129 


In the following tables are presented statements showing the value of the coke pro- 
duced in each State and Territory during the last five years and the total value of the 
coke product of the United States each year since 1880. The effects on the coke trade 
of the fuel famine caused by the strike in the anthracite region of Pennsylvania are 
shown by the greatly enhanced values of the coke produced in 1902 and 1903. The 
extraordinary production in 1905, however, coupled with the high range of prices 
which obtained during the year, brought the total value up to an amount exceeding 
by nearly $6,000,000 the previous high-water mark of 1903. 
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The following tables show the value of the coke produced in each State and Terri- 

tory during the last five years, and the value of the total product for each year since 
1880: 


Total value, at the ovens, of the coke made in the United States, 1901-1905 by States and 


Territories. 

State or Territory. | 1901. | 1902. 1903. 1904. 1905. 
ARA n aS o Wei RS ence wae | $6, 062, 616 | $8,300, 838 | $7,622,528 | $5,716,413 | $7, 646, 957 
A O EY e e ee E CR MR RR. a 1,626,279 |a2,754,841 |4 3,089, 783 |a 2, 590, 251 | a 4, 157,517 
OREL iei bant cunts dba wx ad 154, 625 298, 963 368, 351 212, 697 224, 260 
BEBO A A valvas xL Au nl waa eu awe [dd xe Ra Reeds chivas Sedes 9, 933 27, 681 
BIB AAA 154, 834 | 202, 921 227, 542 209, 165 199, 424 
RA E AEETI EEN TES: 15,079 54, 702 50, 221 23, 485 13, 818 
A 5 corona ted ie dude sud UT V oes 208, 015 | 817,875 305, 327 138, 226 159, 659 
MUN ere AIN od 9, 968 14, 450 5, 797 6,115 4, 072 
MO o d aii rd A 337, 381 360, 927 310, 882 280, 745 211,351 
MN MO o eR did («Oa ana VS d ES | 118, 368 74, 051 31, 539 171, 976 253, 229 
DR RE adio da REGES uated 299, 430 492, 793 528, 142 337, 606 970, 897 
POSSEM A «o cnra anis 27,066,361 | 38,451,722 | 38,969, 101 | 25,027,462 | 42,253,178 
TENE RC AIN 952,782 | 1,597,041 | 1,706,722 905, 540 1, 184, 442 
a RAR RIN (b) (b) (b) (b) (b) 
WN A E RR RETI NOS 1,483,670 | 2,322,228 | 2,724,047 | 1,772,717 | 2,869,452 
AAA 239, 028 199, 195 214,776 207, 357 251, 717 
a bio RAN 4,110,011 | 5,833,226 ! 7,115,842 | 3,757,850 6, 548, 205 
o A c cabe Ra ade 
SMS. Los cons sif rds ne pd s n 
NIA: ran ded ks code a ai e d ied 
UTE oe Rae A eld 1,607,476 | 2,063,894 | 3,228,064 | 4,777,403 | 5,500,337 
n OME A IIA 
TD iii onus tras Lori end d 
Riz. PE NS HUI S: 

A pect doy, qt 44, 445, 923 | 63,339,167 | 66,498, 664 | 46, 144, 941 72, 476, 196 


a Includes value of Utah coke. b Included with Colorado. 


Total value, at the ovens, of the coke made in the United States, 1880-1905. 


Year. Value. | Year. | Value. Year. Value. 
ee | 96,681,265 |' 1899..............:.. hia 690,301 || 1898...........0..... $25, 586, 699 
AI KA. E: dns RP 23,215,302 || 1899................. 34,670, 417 
e AECI Sip un] o ea 20, 393, 216 || 1900..............--- 47,443, 331 
IS, aceros WEN dm. NAMENS 93,596,141 || 1901................. 44, 445, 923 
1884. ...... 7,242,878 || 1898. .............--- 16; 609; 704.1) 1901.51.11: serere 63, 339, 167 
Vs arcana T4288 115] AA 12,328,856 || 1903...............-- 66, 498, 664 
ie eli 11,159,866 | 1896..............-.- 19,234, 319 || 1904................. 46, 144, 941 
Ne us TE 6| 1808... osea 21,660,729 || 1905................. 72, 476, 196 
-. ERI ERI 12,445,963 | 5 C E TINTE 22, 102, 514 


A A A A A A A ——— a —— AS 


From the preceding statements, showing the quantity and value of the coke pro- 
duced in a series of years, the following tables have been prepared. These show the 
average price per ton obtained for the coke product in each State and Territory for 
the last six years, and the average price of the total product since 1880. These aver- 
“ge prices are obtained by dividing the total value by the total quantity of coke pro- 
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duced or sold. Although the figures may be accepted as indicating the general ten- 
dency of prices, they do not always represent the actual selling value of the coke, as 
has already been shown. Some of the largest producers of coke consume their 
entire product in theirown blast furnaces. In some such cases the value of the coke 
is given at theactual cost of production; in others it is based upon the cost of produc- 
tion, adding a percentage of profit on the coking operations, and in still other cases 
the values are based upon the marketed product of a similar quality of coke in the 
immediate vicinity. These conditions, however, continue without material change 
from year to year, so that the prices as given may be generally accepted as indicating 
the general condition of the market. 

The highest average price in the period of twenty-four years was that of 1903, 
when the average for all qualities and in all States reached as high as $2.63—an 
increase of 14 cents, or 5.6 percent over 1902. The average price for all coke sold in 
1902 exceeded by 45 cents, or 22.1 per cent, that of 1901, and was 18 cents, or 7.8 
per cent above that of 1900, when the prices of coke reached the highest point prior 
to 1902. As previously explained, the high average prices obtained in 1902 and 1903 
were due to the anthracite coal strike and to the shortage of fuel caused thereby. 

The year 1904 opened with prospects for a good year, but a slump in the iron trade 
during the summer checked production and demoralized values to such an extent 
that the average price for the year was the lowest since 1899. Last year was one of 
exceptional activity and good prices, there being but a few weeks during the early 
summer when demand was not up to the supply, and when prices were somewhat 
off. With three exceptions the average price for coke in 1905 was the highest in the 
last quarter of a century. 


Average price per short ton, at the ovens, of the coke made in the United States, 1901-1905, 
by States and Territories. 


State or Territory. 1901. 1902. 1903. 1904. 1905. 

Alabama Shoo oars E EE $2.82 | $8.25 $2. 83 £2. 443 $2. 967 
E TDI MI" 2. 42 2.74 2. 93 8.28 3. 02 
E oo oC secs pEeXP eR ete Ne Qn ECL vehi Gee 2.83 3. 643 4. 306 2. 806 3. 18 
A IESU ad e C aca eR E cece es| E A el va Eiad e MES 2. 24 2. 685 
Indian Territory .....- cod esebo e rre t LR cee, 4. 14 4.10 4.57 4.67 8.64 
¿A UU eut ieu Mu EE 2.11 2.617 3. 54 2. 48 3.12 
Kentucky nica ii peas 2. 07 2. 505 2. 65 2.15 2. 008 
MÁSSOUTL LS 2. 099 2.50 3.15 2.50 2.577 
MONTADA cocinas cin is 5. 918 6.75 6.89 6.77 6.71 
New Mexico. posts 2. 84 3.178 2.85 2. 95 2. 825 
o sse E RUND DURER LE EOD te 2. 75 3.37 3. 67 3. 09 3. 50 
PelndsyIVaDÍA cio A 1. 885 2.33 2. 49 1. 684 2. 054 
Tennessee Luar ""-————— des 2. 358 2.85 3.12 2. 388 2. 53 
Utah ..............- eere schon ditus sacas (b) (b) (b) (b) (è) 
is A Pan EE E EEE EAT 1. 635 2. 065 2.315 1.609 ! 1. 913 
Washington ............ mit ou zog. gk uam iu dM Ple 4. 858 4. 94 4.71 4. 56 4. 7 
West Virginia tii slow hice IS 1.80 2.318 2. 628 1. 646 1.92 
Maryland MORE RE 
Massncliusetta...2. coe o loca ce rr em wi UE ESE Toc, 
MIChIgBn. ici enrec s aL es dep 
New a i. sacc ed doizrivRriRis Ue Au CRM edes. A 2.849 3. 446 3. 46 3.29 | 8.31 
hn abf. "rr XT 
WISCONSIN: i ne ze P hits RA RaERENGUE E S dE D RES 
Wyoming 2222kesrwswresserpb4ess aeree Rari i | 

AVOIÓÉEO ica ds 2. 039 2.49 2. 63 1.9 | 2. 249 


aIncludes Utah. b Included with-Colorado. 
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Average price per short ton, at the ovens, of the coke made in the United States, 1880-1905. 


Year. Value. | Year. Value. | Year Value 

ia EA Pe! 81.99.1880. 1.5 20210555620 os: $1.62 (IR ai Ead oret 81. 594 
o 2e eee curse 188 TIMO ria 2.02 iis T —— 1.76 
US? oi Iso we eux RR 1.44 || 189L.. dovute cR 1.97 1900... PI 2.31 
POSS aei px dece au RE 1.49 || X892. S euren rx Rd te 1. 96 TOOL a 2. 039 
DE. "Ac 1.49 || AAA SE 1.74 1902. Lois RES A eae 2. 49 
ISSO ces Cie ede: RW Elson 1.49 i po E E 1.34 AAA 2. 63 
o A IE 1:531] AMA era rez 1. 44 LU —— 1. 95 
I Eso I EROE NET ea eme WES 2.01 || 1896... o dean Sex S canes 1.897 | 1900.25.45 9:400 RUE es 2. 249 
I588.. 6s obo RES EI: AA ein 1. 663 


NUMBER OF COKE WORKS IN THE UNITED STATES. 


The total number of establishments manufacturing coke in the United States at 
the end of each decade from 1850 to 1900, and for each year fróm 1901 to 1905, is 
shown in the following table. The numbers reported in 1850, 1860, and 1870 are 
for the census years, the others being for calendar years: 


Number of coke establishments in the United States since 1850. 


-Year. Number. | Year. Number. 


1850 (census year)................. Lees. 4 | 1901, December 31 ............ ......... 423 
1860 (census year)....................... 21 | 1902, December 31 ...................... 456 
1870 (census year).................... ee. 25 | 1903, December 31 ...................... 500 
1880, December 31................... .... 186 |' 1904, December 31 ...................... 506 
1890, December 81....................... 253 || 1905, December 31 ...................... 519 
1900, December 31....................... 396 


The 519 establishments in 1905 included 10 with a total of 890 ovens which were 
not entirely completed, and consequently did not contribute to the production last 
year. There were also 75 plants having a total of 5,932 ovens that were idle 
throughoutthe year. These idle establishments were for the most part comparatively 
small plants, averaging 79 ovens each, and most of them have been idle for several 
years, some being practically abandoned. Deducting the idle plants, and those that 
were not completed before the end of the year, from the total, it is seen that there 
were 434 active plants during 1905, with a total of 80,742 ovens, or an average of 186 
ovens to the establishment. The total production from the 434 active establishments 
in 1905 was 32,231,199 short tons, or an average of 74,496 tons for each establish- 
ment. In 1904 there were 424 active establishments which produced 23,661,106 tons 
of coke, or an average of 55,804 tons each, from which it appears that the output 
from each establishment in 1905 was 33.5 per cent larger than it was in 1904. In 
1880, the first year for which these statistics were collected, there were 186 establish- 
ments, the average production of which was 17,948 tons. It appears therefore that 
the output from each establishment in 1905 was something over four times what it 
was in 1880. 

It should be stated that the word “establishment,” as used in this report, is 
intended to designate the number of plants or banks of ovens in existence, whether 
operated or idle, and whether reported from one central office or separately. All 
the different plants of the H. C. Frick Coke Company, for instance, are considered 
as separate establishments. 
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The following tables show the number of coke ovens in existence in each State or 
Territory for the five years from 1901 to 1905, and the total number completed at 
the end of each year since 1880: 


Number of coke ovens in each State at the close of each year, 1901-1905. 


State or Territory. 1901. 1902. 1903. 1904. 1905. 

ATA DEDI. Sc orxecedb vie DA ER M RR WERKE EE odd 7,136 7,971 8,764 9, 059 9, 586 
Colorado caosa exo tr bus cese beUi cd usua as 2, 060 3, 010 3, 455 3, 419 8, 421 
COOTRIN iS 510 492 500 600 533 
Minois es Duo RE neve UP Ops taie 151 149 155 155 275 
Inding ;ouevosd E cos eia PIA ERENER 54 50 36 36 36 
Indian Territory A na 230 280 286 286 388 
ICO IA Us 98 91 90 91 
KeBtueky oo slc rd e 461 485 499 499 495 
Maryland ¿E UENIT A A A 200 |! 200 200 
Massachusetts cidcid 400 400 400 | 400 400 
MichigaD....ooooooconcaccncranconencnacinccncnncos- 30 76 1 135 135 
Minnesota.......lleeesce eere MUTET A o me CRINES | 50 50 
MISOUP su voe IIR RESI eet atensverscteesuce 9 8 8 8 6 
Montana 25 20sec Mone cn A PEPPER d due 325 410 555 520 555 
New Jersey 620259 ca ocean lee ape ar aaas ae see EE EE 100 100 100 100 
New MeXiCO . ecoctescócox shee las s 126 126 126 234 258 
NOW YORK dq "pP 30 30 40 852 399 
ONO S222 tee os ea Orc Ee uisa dad Lario Lote 419 |* 449 440 539 573 
PERORVIVADIA qx as 34, 906 36, 609 40, 239 42,165 42, 608 
Tennessee a ec eet x ea REX VENERE mee PES e 2, 135 2, 269 2, 139 2, 436 2, 615 
Uli a dei 204 404 504 504 501 
pir) were 2,775 2,974 4, 251 4, 345 4, 519 
WNüshingtolis.-oualaseritene dewoweverescerrizeddued es 148 231 256 256 216 
West VITEIDIB A ad e adc ERE 11,514 12, 656 15, 613 16, 929 19, 189 
WISCONSIN oce Suerte ter edis ieu sa cea vues deve 120 120 223 308 308 
WOVOIIUR zi at Oks E eee aw cu eR EE AS 74 74 74 74 74 

83, 599 | 87, 561 


Total 12252 horas EE REESE ste Ead ol ada 63, 951 69, 069 79, 334 
| 


Number of coke ovens in the United States on December 31 of each year, 1880-1905. 


Year. Ovens. | Year Ovens. | Year Ovens. 

tf] _ _ _ —————J———— 

ranita Lor Eo uds 12,372 || 1889...............- d 34,165 | 1898....... CEN 48, 383 
adas e 14, 119 | 1890..................- 37,158 |, 1899................. 49. 603 
E c 16,356 |, 1891....... ccce 40,057 || 1900........... sese 58, 484 
POST cits sce Rees e tenes 18,304 | 1892... ......0c.ecee eee 42, 002 | aC T PEPIN EET SA 63, 951 
Ve AE asas 19,557 || 1893...........ee sees 44,201 || 3900: 5. eociacrieelum 69, 069 

B M IDEM" 20-116. | IBIL oven choos vare 41:272]. 03 ineo Duct 79, 334 
JC TN INN 22,597 || ÓN 45, 565 | IP) QURE RE RE 83, 599 
VEST NIME 26,001 || 1896......... esses 40,944 | 1905............-..e-- 87, 564 


1858... 04x epi pe e e ETE 30, 059 | jr. p f 47, 668 


A statement of the number of ovens in course of construction at the end of each 
year since 1900 is shown in the following table. It is not intended to show by this 
the increase in the number of ovens from year to year, nor does it include tht new 
ovens completed during any one year. It exhibits merely the condition of the 
industry as represented by plants under construction at the close of each year. 
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Number of coke ovens building in the United States at the close of each year, 1900-1906. 


A A eee eesnsee O A cs sce eio ERU S ARRIVE I In 6,175 
[o ——————Ó— Áo Á€ 5,205..|-1904 id eene do ue v eSELA ER ue 4, 480 
aa head ERE EM EK EAE 8/108. 1 1900.55. ooo caoire is cR ERA SERES RARE E EE ME 4,761 


RANK OF COKE-PRODUCING STATES. 


In the following table is shown the relative rank of the different States and Ter- 
ritories during the last five years. Pennsylvania has headed the list in the manu- 
facture of coke as in the production of coal since these reports have been published. 
Alabama and West Virginia have been for the greater part of the time during the 
last twenty-five years rivals for second place, and during the last five years have 
occupied it alternately. Virginia and Colorado rank fourth and fifth, respectively, 
and Massachusetts and Tennessee are rivals for sixth place: 


Rank of the States and Territories in production of coke, 1901-1905. 


i 


State or Territory. 1901. | 1902. | 1908. | 1904. | 1905. |. State or Territory. | 1901. | 1902. | 1903. | 1904. | 1905. 


Pennsylvania..... 1 1 1 1 1 || New York ........ 16 16 16 11 14 
West Virginia..... 2 3 2 3 2 | New Mexico...... 15 18 21 17 15 
Alabama.......... 3 2 3 2 3 | Minnesota ........|......]......]...... 21 16 
Virginia . 4 4 4 4 4 | Kentucky ........ 9 9 12 16 17 
Colorado.......... 5 5 5 5 5 || Georgia........... 11 11 14 15 18 
Tennessee......... 7 6 6 7 6 | Indian Territory..| 17 15 17 19 19 
Massachusetts..... 6 7 7 6 7 | Washington ...... 14 17 18 18 20 
Maryland ............--. sess s| s| s! Montana ......... 1| 1| 19] 2] 21 
Michigan ......... 20 14 11 10 9 | Illinois ........... 22 22 2 2 22 
Ohio arado css 8 8 10 14 10 || Kansas ........... 19 19 20 2 2 
Utah A 12 10 9 9 11 | Wyoming......... 18 20 24 24 
Wisconsin......... 13 12 15 12 12¡ Missouri.......... 21 21 24 25 25 
New Jersey ........]......]...... 13 13 18 Indiana ..........]......]...... SE A [e000 


COAL CONSUMED IN THE MANUFACTURE OF COKE. 


The determination of the quantity of coal consumed in the manufacture of coke is 
to a considerable extent a matter of estimate, as a large quantity of the coal so used 
is charged directly into the ovens from the mines without having been previously 
weighed or measured. The only method of ascertaining the quantity of coal thus 
used is by the amount paid to the miners for mining, which is based sometimes 
upon the measured bushel or ton and sometimes by the cubical contents of the mine 
car, all of which standards are apt to differ materially from that of the weighed ton 
or bushel. There are comparatively few establishments in this country at which 
the quantity of coal made into coke is accurately ascertained, though as the industry 
becomes better organized greater attention is being paid to exactness in this regard, 
and year by year the quantities as presented in the following tables become more 
accurate. It is still necessary, however, to estimate a large amount of the coal con- 
sumed in the manufacture of coke. 

A considerable quantity of the coal which is not run directly from the mines to 
the coke ovens is crushed and washed before coking. In such cases the weight of 
this coal before washing is given approximately. ln other cases the weight after the 
slate, pyrite, and other impurities have been removed is reported for the weight of 
the coal charged into the ovens. In still other instances coke ovens have been con- 
structed chiefly for the purpose of utilizing the slack coal produced, in which cases 
little or no account is taken of the weight of the coal. It can readily be seen, there- 
fore, that any statement as to the quantity of coal used in the manufacture of coke is 
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necessarily approximate, but, as these differences appear from year to year, the sta- 
tistics as collected may be accepted as sufficiently accurate for comparative analysis. 
As has been stated in previous reports of this series, an apparent discrepancy appears 
between the statements regarding the quantities of coal consumed in the manufac- 
ture of coke as published in the chapter on coal production and those presented 
herewith. These discrepancies are in general due to the fact that a large quantity 
of coal is shipped to ovens at a distance from the mine. Where this is the case the 
tonnage so shipped would be included in the shipments, the coal statistics showing 
only the quantity of coal made into coke at the ovens. 

The quantity of coal used in the manufacture of coke, as obtained for this report, 
in the several States and Territories, from 1901 to 1905, and the total quantity used 
each year since 1880, are shown in the tables which follow: 


Quantily of coal used in the manufacture of coke in the United States, 1901-1905, by States 
and Territories. 


[Short tons.] 


State or Territory. 1901. 1902. 1903. 1904. 1905. 

Alabama S cote AOI Pe ee terre Le dE 8,849,908 | 4,237,491 | 4,483,942 | 3,996,578 4, 409, 554 
Coloradoa .. 00.0... cece cece ec ee eee cece eens 1,148,901 | 1,695,188 | 1,776,974 | 1,376,351 ^ 2,365,365 
GEO scsi clo O tear bees 89,919 : 129, 642 146, 086 132, 270 119, 036 
A A A DIL D EE 8,131 16, 821 
Indian Territory. ...ooooccnccccccccccccnno 74,746 1 110,934 110, 088 98, 847 123, 389 
Kainis ii ede oes 11, 629 | 35, 827 30, 503 14,525 | 6, 504 
Kentucky a seK REIR it 204, 297 265, 121 247, 950 140, 139 154, 783 
Misso zc codecs wt rR At TEE AERE | 9,041 10, 430 3, 0041 8, 815 2,551 
Montana asus osi EE SE d e E RN EAE Edd 102, 950 99, 628 82, 118 78, 303 68, 777 
New Mexico. ......0..cccecececeecceeeeees 72,350 10, 943 18, 613 94, 397 143, 469 
ONIO NS AAA | 162, 624 219, 401 211, 473 165, 487 396, 961 
Pennsylvania cuco RIA 21, 736, 467 | 25,017,326 23,724,207 | 22,432,064 | 31,030,315 
Tennessee «2.20. ecco esc eececneesececees ' — 789,246 , 1,025,861 1,001,356 | 718,181 862, 320 
Utah TE | (b) (b) (b) (b) (b) 
VIrpinlisossescsses cada ' 1,400,231 | 1,716,110 | 1,860,225 | 1,636,905 2,184, 369 
Washington iia UIS IR rr SR en 78,393 | 68, 546 73, 119 76, 993 85,715 
West Virginia .......... eese eene 3, 734, 076 | 4,078,579 | 4,347,160 | 3,543,338 | 5,329,695 
Maryland conan 1 0 0) u ikisaka Enies 
Massachusetts 0.0.0... ... ccc cece eee neces | 
MICI ILS du so ese e e aw ac freta eats 
RM oe E | 793,187 | 852,977, 1,306,707 | 2,015,281 | 2,222, 723 
New Jersey......eeeeeeeeeeecete eren | 
NOW TO ore he vane RE Ra ae 
WISCONSIN <.20.02025 zia só 
MN VOIE Ses o oae E PR d ao CR 

ToM loci sedescds LREN | 34,207,965 | 39,004,007 | 39,423,525 | 36,531,608 | 49,530, 677 


— — SSS —— ——— eee 


aIncludes coal coked in Utah. b Included with Colorado. 
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* Quantity of coal used annually in the manufacture of coke in the United States, 1880-1905, 


[Short tons.] 


| 


Quantity. 


Year. Quantity. | Year. Quantity Year. 

—— ee | ee ee eS 
as 5,237, 741 | RI [43 0€ 7 AIRT ri 25, 249, 570 
ME Coo oov C 58.700 1 AAA 18,005, 209 || 1899................. 30, 219, 343 
e | 7,577,646 || 1891...........-.---- 16,344,540 || 1900................. 32, 113, 543 
^o. Nee Pent 8,516,670 || 1892. ...........-...- DC RUCSAT AAA 34, 207, 965 
A TOU UH PAI ESE as cados 39, 604, 007 
A 8,073, 106 ||| AA PR E AM 39, 423, 525 
ARM 10, 688, 972 || AA 20 8485835 1| A 36, 531, 608 
DE A E cue erani E AT A 49,530, 677 
AA CIO oa cerrara 20, 907, 319 


QUANTITY AND VALUE OF COAL USED IN COKE MAKING. 


The total quantity and value of the coal consumed in the manufacture of coke in 
1904 and 1905, with the quantity and value of coal consumed per ton of coke pro- 
duced, by States and Territories, are shown in the following tables. The quantity of 
coal consumed in 1905 was 49,530,677 short tons, against 36,531,608 tons in 1904. The 
value of the coal used in 1905 was $50,614,674, compared with $37,209,844 in 1904, 

. there being but a shade of difference in the value as compared with the quantity. In 
1904 the average value per ton of the coal used was $1.018, and in 1905 it was $1.02, a 
difference of only 0.2 cent. There was a marked difference in the value of the coke 
product, which was $46,144,941, or $1.95 per ton, in 1904, and $72,476,196, or $2.25 
per ton, in 1905. 


Quantity and value of coal used in the manufacture of coke in the United States in 1904 
and quantity and value of same per ton of coke, by States and Territories. 


| Value of Quantity Value of 


State or Territory. Coal used. eee cien coal per se res E ed ef 
x coke. coke. 
Short tons. | Short tons. 
ERE e ue Me NEN 3,996,578 $4,249,971 | $1.06 1. 708 $1.81 
a oss BIB E E tt 1,376,354 | 1,392,156 1.01 1.744 1.76 
a EEL, PA AENA 132, 270 136, 803 1.08 1.745 1.797 
dos A AS ON 8,131 3, 480 .43 1.832 . 788 
QUE TES. erasa ee tarder i 98, 847 113,591 1.15 2. 206 2.537 
II TUR RS ECCE Pe ea Re: 14, 525 16, 600 1.14 1.536 1.75 
A uio coca IO A 140, 139 66, 980 .478 2. 186 1.045 
A EI INNATA 3, 815 4, 055 1. 06 1.56 1.654 
MSN Licet. Lo ih ck OS 78, 303 245, 041 3.18 1. 887 5. 906 
HE MEN A E EE 94, 397 111,391 1.18 1.62 1.91 
SCC SS MER ALTERNO rr M Tee 165, 487 285, 535 1.725 1.515 2.613 
UL MA ERE NOR PRECOR 22,432,064 | 21,459,256 . 956 1.51 1.44 
E Ln diede fot cae rd eae 718,181 648, 972 .90 1. 894 1. 705 
LEON PRE Rs | 1,636,905 | 1,119,110 .684 1. 485 1.016 
A A A 76, 993 221, 986 2. 88 1.695 4. 882 
CATA acc Lu cre ep eo rasis | 9,543,838 | 2,788,785 . 787 1.55 1.22 
BM TN MU A E SENE ES | 
A O IN 
RA Rue M EE UC ptus 
A 20mm | eum s m | im | sor 
PON YO. cor ssdaven ES Quy NUUS aA IR FARO S RES 
[d 25 RA PERSONAS IS 
WIDE ARA 
| RR NE IE E RANT T REED 36,531,608 | 37,209, 844 1.015 1.544 | 1.72 


a Includes Utah. 


gitizedi by Google 


730 MINERAL RESOUROES. 


Quantity and vatue of coal used in the manufacture of coke in the United States in 1905, 
and quantity and value of sume per ton of coke, by States and Territories. 


Value of | Quantity | Value of 


d. Total value of coal coal to 


' State or Territory. Coal use 


of coal. conl psr per ton of | & ton of 
Short tons Short tons 

ANADAIN Boss 6 60.2 A ARA AR ees 4, 409, 851 | $5, 295, 883 $1.20 1.711 $2. 053 
Colorado MT ———— P— P 2, 368,365 | 2,359,540 . 996 1.718 1. 711 
Georgia 2s sc sae rah HEURE AERE RA CMM EA 119, 036 132, 269 1.1 1. 686 1. 871 
ENO PEE 16, 821 23, 319 1.386 1.632 2. 262 
Indian Territory 1.2... iere ee an 123, 389 147, 475 1.19 | 2.252 2. 680 
DX LUC 6,504 7,640 1.17 1.47 1. 720 
KentuekV s ceo pore ERR EE RR ERE Es 154, 783 66,019 .427 1. 947 . 881 
Missouri ds 2,551 1, 931 . 757 1.615 1.223 
lotocy rM 68,777 204, 868 2. 98 2. 184 6. 508 
New Mexico.......oooooooooroornonasosocso.os 148, 469 140, 326 . 945 1. 656 1. 565 
A A UERLU E exa pa van Ra de dies 396, 961 686, 627 1. 729 1. 432 2. 476 
Pennsylvania ................ c cec cerne 31, 080, 345 | 29, 736, 804 . 958 1. 508 1. 445 
Tennessee iia 862, 320 869, 488 1.01 1. 842 1.86 
O sees each E e 2,184,369 | 1,818,523 . 832 1. 457 1.212 
WASHINGTON sucia vov Babes Ea Wb S ae RR EE 85, 715 195, 978 2. 286 1. 613 3. 687 
West Virginia csi RE 5,329,695 | 4,090, 510 . 767 1. 567 1. 202 
Maryland A A EUREN Dg 
Massachusetts .................. POE MO AR 
NICHI AT oder Rep eae A er a OR NC 
MIND ROCA diss see vr A 2,902,723 | 4,837,474 2.17 1.338 2. 903 
IQ mr ui A AAA eras 
fd db fos qur 
WISCONSIN rers ted oe zie i pM eI ed 
AVOIR eee ee 

Tolva danzas 49,530,677 | 50,614, 674 1. 02 1.537 1. 568 


a Includes Utah. 


The following table shows approximately the quantity of coal required to produce 
‘a ton of coke in 1880, 1890, 1900, and each year since 1901: 


Coal required to produce a ton of coke, in tons or pounds. 


Year. Tons. | Pounds. | Year. Tons. | Pounds. 
TARO ei cesse pure dera oci sas 1.57 3,140" AAA 1.56 8, 120 
1800: caute anota Ra CERE Patna 1.56 A Re RE o ates eren 1. 56 3, 120 
IUUD. er eee ovi ea 1.57 Oy LAO TOOL oak a gee 1. 544 3, 05S 
ais AGE BO 1900505 s a ds 1.537 3,074 


YIELD OF COAL IN COKE. 


By the yield of coal in coke is meant the percentage by weight of the constituents 
of the coal that remain as coke after the process of coking is completed. The tollow- 
ing table shows that the general average yield of coal in coke is about 64 per cent, 
but this is believed to be somewhat excessive. For the reasons stated in connection 
with the quantity of coal made into coke, it is not always possible to obtain exact 
information on this point, as in many instances the coal is not weighed before being 
charged into the ovens, and the quantity consumed is largely an estimate. It is 
doubtful if the average yield of coal in coke throughout the United States exceeds 
60 per cent. 


+P 
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The following table shows the percentage yield of coal in coke in each State and 
Territory during the last five years: 


Percentage yield of coal in coke, 1901-1905, by States and Territories. 


State or Territory. 1901. 1902. 1903. 1904. 1905. 

Alabama A O OR eee De ae aS 55.8 60.2 60 58.6 58. 4 
A ics eis alle cbe ci gtd, RO ERN este 58.4 59.2 59.3 57.3 58.2 
[Cii TRE 60.7 63.3 98.5 57.3 59.3 
A A PSP eri amc 54.6 61.3 
Indian Territory A 50 44.6 45 45.3 44.4 
RANG E e adenine: odisea s e 61.4 58.3 46.5 65 68.0 
Bentucky cu cccais A Uta 49 47.8 46. 5 45.7 51.4 
A do Eduz etat Riu E 62.5 95.4 61.2 64 61.9 
A aesetene Cudesobuu cos NEU Casas 55. 4 58.7 54.9 53 45.8 
New Merito as aio 57.5 56. 9 59. 4 61.7 60. 4 
p MC 66. 9 66.6 68 66 69.8 
Pennsylvania a cal eve decer nde sena dues 66 65.9 65.9 66.2 66.3 
LOAN cocer e ed ede te da eve Us 54.6 54.6 54.6 52. 8 54.3 
aa Cc 64.7 65.5 63.2 67.3 68.6 
Washingtoti aii 62.7 58.8 62.4 59 62 
MILII cC 61.1 61.7 62.3 64.4 63.8 
Li RM m 
Massachusetts M——————————— Hm 
Michigan ........... 0. ccc ccc cc ec ecccccccccccceucec 
NOW pl rH" 71.1 70. 2 71.3 72 74.7 
DOW VOLE aii MP 
jo Was ER 
opo cp A E EEEE E 

Total average ..... 0.0.0... cece eee cence ences | 63.7 | 64.1 64.1 64. 8 65. 07 
"e I EON 


a Average, including Utah. 


Percentage yield of coal in coke, 1880-1905. 


Percent- Percent- 
Year. age yield Year. age yield 
of coal of coal 
PW iuto otis LE gal ce at ott buh cien 63 T9009 daas b AD 64.1 
D PET TRO 64 ii MC DE 64.1 
DU iret ie te eas wal iat a oM 68.9 | A A EE ss Medak 64.8 
AAA vas rete de rw cos eum A AA Ee act aae srt ACE 65.07 


CONDITION IN WHICH COAL IS CHARGED INTO THE OVENS. 


In the following tables will be found a statement of the condition in which the 
coal was charged into the ovens in the several States and Territories during the last 
two years, and a résumé of the corresponding statistics for the last fourteen years 
during which these statistics have been compiled. Ina numberof the coal-producing 
States it has been found that a washing of the coal before charging it into the ovens 
has materially improved the quality of the coke. This has been particularly true in 
regard to the slack coal used. Most of the run-of-mine coal which is washed before 
coking is crushed before being washed, in order to effect a more complete separation 
of the slate, pyrite, and other impurities which exist in the coal. 

About two-thirds of the entire quantity of coal used in coke making is run-of-mine 
coal, most of which is charged into the ovens without being washed. It has been 
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found, however, that the coking process is in many cases facilitated and a better 
quality of coke obtained if the coal is crushed before charging into the ovens, and 
a large quantity of the run-of-mine coal is crushed or disintegrated before coking, 
whether it is washed or not. Little, if any, large-size coal is coked in by-product 
ovens. During 1905 14,559,369 short tons, or 29.4 per cent, of the total quantity of 
coal used in coke making was elack, and of this slack coal 6,363,143 short tons, or 
43.7 per cent, was washed before being coked. Of the run-of-mine coal used in coke 
making less than 10 per cent (3,187,994 tons out of a total of 34,971,308 tons in 1905) 
was washed before coking. 

Among the more important coke-producing States it is to be observed that in 
Pennsylvania only about 11 per cent of the coal used is slack, and that only 5 per 
cent of the run-of-mine coal used is washed; in West Virginia two-thirds of the coal 
charged into the ovens is slack, and of this only about 8 per cent is washed; in Ala- 
bama from 40 to 60 per cent of the coal used is slack, practically all of which is 
washed; in Virginia a small quantity of coal was washed in 1904, though as a usual 
thing the coal is used unwashed, and none of it was washed in 1905. In Colorado 
all of the coal coked is slack, three-fourths of which is washed. All of the coal used 
in New Mexico is washed slack. In Tennessee about half of the coal used is run-of- 
mine, 60 per cent of which is washed, and half is slack, of which nearly 90 per cent 
is washed. 


Character of coal used in the manufacture of coke in 1904. 


[Short tons.] 
Run of mine. Slack. 
State or Territory. EOS CERAS ———— HN OMA: 
Unwashed. | Washed. | Unwashed. | Washed. 

Alabama iia ales 670, 271 922, 864 741 | 2,402, 702 3, 996, 578 
Coloradoa ............................ 400 loci das 745, 450 630, 504 1,376, 354 
o MaCNINED A or 42.11 Es eee ues 89, 529 132, 270 
o A Cp rre A rS 8, 131 8,131 
Indian Territory sc on sews coe es A A 59, 760 39, 087 98, 847 
KAR a REA ees REND REC UE 6, 900 7,625 14,525 
Kentucky AA r Eus ledana ESTE E EE 39, 815 10, 787 90, 037 140, 139 
Missouri ROME MCN vano wen erc S 8,815 |... 5 2.22» 8, 815 
MON TANG ese oes A diu d a dA 728,803 AAN sasxesbese.s 78, 303 
New a o AAA ts | dedo Up dU A reat etnia baee 94, 397 94, 397 
ORBI. o coii A metre M at 140,915... 24 es 7,249 17, 323 165, 487 
Pennsylvania ........................ 19, 447, 395 697, 771 1, 340, 474 946,424 | 22,432, 064 
Tennessee ......oooooooooomommommooosos 1,471 302, M3 60, 784 352, 983 718, 181 
Virginia: oec rra aer ESOS 1, 218, 226 44, 222 379, 457 |............ 1,636, 905 
Washington iz ivi A A An 76, 993 
West Virginia. <2. 2. ccs. ec0ceeen 2 cones 1, 247, 935 1,350 2, 128, 251 165, 802 3, 543, 338 
Maryland rov eae 
Massachusetts ........................ 
Michi scada | 
Minnesota. ....... oo e ooll cones 
New Jersey ....o.o.oooooooocommcmmoomoo.. 1, 058, 272 163, 616 96, 620 709, 159 2,027, 66; 
New Mexico... voc re eorR ee 
New York ue ocurren 
Wisconsin .............eseeeee eee 
WYOMING see eR LO See ub us 

Total isaisa aaee aeee] 23,779,885 | 2,370,118 4,840, 288 | 5,517,565 | 36, 531, 608 


aIncludes Utah. 
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Character of coal used in the manufacture of coke in 1905. 
[Short tons.] 
Run of mine. Slack. 
State or Territory. Total. 
Unwashed. | Washed. | Unwashed. | Washed 
Alabama £24nizerio vec yo CR ERE 1,297,376 | 1.247,924 0: 1,864,554 4, 409, 851 
Coloradoa.................. ce eee eee 0 0 691,982 | 1,676,383 2, 368, 365 
A IR oco csv a eRNEIEX RAV DKE AME 0 28, 495 0 90, 541 119, 036 
IMD Lia 8,101 0 0 8,720 16, 821 
Indian Territory ..................... VA PS BOL candor a 49, 407 52, 091 123, 389 
KANSAS 1 ia 0 0 6, 504 0 6,504 
Kentucky iaa 23, 168 0 35, 743 95, 872 154, 783 
MISSOURI cas 726 0 1,825 0 2, 551 
Montana c — 1, 463 67,314 0 0 68, 777 
New Mexico................- wee eens 0 0 0 148, 469 148, 469 
DEIHIOSi ewes a 948, 502 0 10, 837 37, 622 396, 961 
Pennsylvania ............ ........... 26, 148,696 | 1,335, 631 * 2,436,621 | 1,109,397 | 31,030,345 
Tennessee 255655 5 ee AE FRA Pee x as 134, 432 244,302 46, 073 437, 513 862, 320 
Vii ains didas 1, 096, 656 0 1,087,713 0 2, 184, 369 
Washington ..................... eese 0 85, 715 0 0 85,715 
West Virginia ........................ 1, 445, 099 1, 950 8,577, 793 304, 853 5, 329, 695 
Maryland soii 
Massachusetts................ eee eene 
MIChIEBIUS csi 
Minnesol&. . ous s ent E e READ e a Ra 1,257,204 176, 663 251,728 597, 128 2, 222, 728 
New Jersey...........-c eee eee e oon 
New TOPE csi ud VERE Ex ENS 
Wisconsin ia 
W VOM ois es ei he de oS einen we a 
Total iiit e e t dE wie 31,783,814 | 3,187,994 8,196,226 | 6,363,143 | 49, 530, 677 


aIncludes Utah. 


In the following table the statistics regarding the character of the coal for the years 
1890 to 1905, inclusive, are consolidated: 


Character of coal used in the manufacture of coke in the United States, 1890-1905. 
(Short tons.] 


Run of mine. 


Unwashed. 


14, 060, 907 
12, 255, 415 
14, 453, 638 
10, 306, 082 
9, 648, 750 
15, 609, 875 
11, 307, 905 
13, 234, 985 
16, 758, 244 
20, 870, 915 
21,062, 090 
23, 751, 468 
26, 347, 698 
24, 701, 705 
23, 779, 885 
31, 783, 314 


Washed. 


1, 672, 972 
1, 457, 961 
1, 369, 698 
1, 600, 714 
1, 647, 818 
1, 866, 945 
2,370, 118 
8, 187, 994 


Slack. 
Unwashed. | Washed. 
2, 674, 492 031, 247 
2, 945, 359 852, 959 
3, 256, 493 779, 156 
3, 049,075 | 1,211,877 
8,102,652 | 1,192,082 
3,052,246 | 1,948,734 
4,685,832 | 1,937, 441 
4,180,575 | 2,453, 929 
4,487,949 | 2,330, 405 
4,976,737 | 2,913,780 
5,677,006 | 4,004, 749 
4,546,201 | 4,809,582 
5, 781,088 | 5, 827, 403 
6,738,997 | 6,115,878 
4,840,288 | 5,517, 565 
8,196,226 | 6,363, 143 


—————— |—M—— |. ————————— |— 


18, 005, 209 
16, 344, 540 
18,813, 337 
14, 917, 146 
14, 348, 750 
20, 848, 323 
18, 694, 422 
20, 907, 319 
25, 249, 570 
30, 219, 343 
32, 113, 543 
34, 207, 965 
89, 604, 007 
39, 423, 525 
36, 531, 608 
49, 580,677 
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The increasing proportion of washed coal for coke making, as shown in the pre- 
ceding table, is striking. In 1890 only 7 per cent of the total amount of coal used 
was washed. In 1895 the percentage of washed coal was a little over 10 per cent; in 
1900 it was 16.6 per cent; and in 1905 it was 19 per cent. 


COKE MAKING IN BY-PRODUCT OVENS. 


The statistics relating to the manufacture of coke in by-product ovens show that 
the total number of this type of ovens increased from 1,956 in 1903, to 2,910 in 1904, 
and 3,159 in 1905, while the production of by-product coke has increased from 
1,882,394 short tons in 1903, to 2,608,229 short tons in 1904, and to 3,462,348 tons in 
1905. The increase in 1905 over 1904 was 854,119 short tons, or 32.7 per cent. 
There were under construction at the close of 1905, 417 new by-product ovens. This 
is the smallest number of this type of ovens reported under construction in any 
year since 1899. . 

The average production of the 3,159 by-product ovens in operation during 1905 
was 1,158.8 short tons of coke. In 1904 the average output per oven was 896 tons, 
and in 1903 it was 962.4 tons. The average production from the beehive ovens in 
blast was 365.8 tons in 1905, 283.5 tons in 1904, and 310.3 tons in 1903. 

In the 3,462,348 tons of by-product coke produced in 1905 a total of 4,628,891 
short tons of coal were used, indicating a yield of 74.8 per cent of coal in coke. In 
1903 the percentage yield was 73. These are much larger yields than can be obtained 
in beehive ovens, as a part of the fixed carbon is unavoidably burned in beehive-oven 
practice. As previously shown, the average yield of coal in coke for the United States 
in 1905 (including the output of by-product recovery ovens) was 65 per cent, and 
this is probably higher than the results actually obtained. 

Notwithstanding the evident economies effected by the making of coke in retort 
ovens, these economies, consisting not only of a higher yield of coal in coke, but in 
the recovery of the valuable by-products of gas, tar, and ammonia, manufacturers in 
the United States have been slow to change from the better known but wasteful 
beehive practice. It is now thirteen years since the first plant established in this 
country was erected at Syracuse, N. Y., and while since that time there has been a 
steady development, the increase in the number of ovens built and building in the 
last two years has been somewhat slower than it was during the preceding four or 
five years. On December 31, 1903, there were 1,335 ovens in course of construction 
and 1,956 in operation. Of the ovens building at the close of 1903, 954 were com- 
pleted in 1904, making the total for that year 2,910. There was a decided decrease 
in the number of ovens building at the close of 1904, however, the number reported 
as under construction being 832. There were 249 more retort ovens in operation in 
1905 than in 1904, but the number building at the close of the year was only 417, just 
about half the number building at the close of 1904, and less than one-third of the 
number building at the close of 1903. 

The first plant at Syracuse, N. Y., which was completed in 1893, consisted of 12 
Semet-Solvay ovens, and the production in that year amounted to 12,850 tons. This 
plant has since been increased to 40 ovens. The first plant of Otto-Hoffmann ovens 
was constructed at Johnstown, Pa., and consisted of 60 ovens, operated in connec- 
tion with the (now) Cambria Steel Company. The main difference in these two 
types of ovens lies in the arrangement of the flues for the combustion of the gases 
used in heating them. In one the flues are vertical and in the other they are hori- 
zontal. Most of the by-product ovens constructed in this country have been of one 
of these two designs. At the close of 1905 there were 1,055 Semet-Solvay ovens in 
operation, with 240 building; of the Otto-Hoffmann ty pe there were 1,827 completed 
and 177 building. In addition to these there were 221 Rothberg ovens in operation 
during the year, but no new ones of this type were under construction. The plant 
of 56 Newton-Chambers ovens constructed at Pocahontas, Va., has not been in opera- 
tion for several years. 
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The distribution of the building and completed by-product ovens in 1905 was as 
follows: 

Semet-Solvay ovens: Syracuse, N. Y., 40; Dunbar, Pa., 110; Chester, Pa., 40; 
Lebanon, Pa., 90; Sharon, Pa., 25; Ensley, Ala., 240; Tuscaloosa, Ala., 40; Delray, 
Mich., 120; Chicago, Ill, 120; Milwaukee, Wis., 80 completed and 80 building; 
Benwood, W. Va., 120; Steelton, Pa., 160 (building). 

Otto-Hoffmann ovens: Johnstown, Pa., 260 completed and 112 building; Otto, Pa., 
120; Lebanon, Pa., 232; Sharon, Pa., 212 (Schniewind modified); Sparrows Point, 
Md., 200; Everett, Mass., 400; Wyandotte, Mich., 15 completed and 15 building; 
Duluth, Minn., 50; Camden, N. J., 100 completed and 50 building; Buffalo, N. Y., 
188; Waterloo, N. Y., 30; Hamilton, Ohio, 50. 

Rothberg ovens: Buffalo, N. Y., 141; Cleveland, Ohio, 80. 

The principal development in retort-oven practice in 1905 tvas in the practical 
demonstration of the possibility of long-distance transmission of the gas produced. 
The industry has also advanced in the number of ovens in regular operation, and the 
field for the disposal of its products has enlarged. 

The well-known hesitancy on the part of blast-furnace managers to commit them- 
selves to an unfamiliar fuel, the physical appearance of which is somewhat against 
it, is gradually yielding to the effects of successful experience with by-product coke. 
That this is the case is indicated by the recent addition of 112 United-Otto ovens to 
the existing plant of the Cambria Steel Company at Johnstown, Pa., this being the 
fourth installment, and making the total number of ovens at that place 372. 

Aside from the extended use of by-product coke in blast furnaces and foundries 
the use of crushed and sized coke for domestic and industrial purposes as a substi- 
tute for anthracite and bituminous coal has increased notably. The plant at Cam- 
den, N. J., has restricted its output for foundry purposes and now relies mainly upon 
the domestic trade in Camden, Philadelphia, and vicinity, which has been such as 
to justify an increase in oven capacity of over 50 per cent. The plant at Hamilton, 
Ohio, has added to its equipment for crushing domestic coke, and a larger propor- 
tion of its output than ever before now goes to this field. The plant at Glassport, 
Pa., has also found that the demand for domestic coke was sufficient to justify the 
installation of improved crushing equipment. At Everett, Mass., practically the 
pioneer plant in this direction, the coke product is now easily and regularly dis- 
posed of, it being about equally divided between domestic or industrial uses and fuel 
for locomotives in suburban traffic. 

Reduced to tabular form, the record of by-product coke making in the United 
States since 1893, when the first plant was constructed at Syracuse, has been as 


follows: 
Record of by-product coke making, 1893-1905. 


Ovens. 
Year. Se D Sd pues 
Built. | Building. on, 

Short tons. 
o ERI ERR LR EEE 12 0 12, 850 
i." Gee an RGN EE he A Rie ore Ra ee: NECEM 12 60 16, 500 
o nO eI Get EP MERCURIO TER 72 60 18, 521 
[5 A Sede DP PIS 160 ! 120 83, 038 
NE 280 240 261, 912 
A ERT A AN 520 500 294, 445 
DL A A ce es ele eet a 1,020 | | 65 906, 534 
i MR A ETC E 1, 085 1,096 | 1,075,727 
I A A E EE LE 1,165 1,533 | 1,179,900 
a ote a ot wa ag Ati EII ear ea al 1,663 1,346 | 1,403,588 
1903...... C UN E easels cuca nek Se Ratan 1, 956 1,335 | 1,882,394 
A VA EEE E E N EA E T 2,910 832 | 2,608,229 
Dr. MM NDS A A OO EA EA EETA a3,159 b417 | 38,462,348 


monuia 1,055 Semet-Solvay, 1,615 Otto-Hoffmann, 212 Schniewind, 221 Rothberg, and 56 Newton- 
ambers. 
b Includes 240 Semet-Solvay and 177 Qtto-Hoffmann. 
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In the following table is shown the record of by-product coke ovens, by States, at 
the close of 1901-1905: 


Record of by-product ovens, by States. 


Ovens Decem- | Ovens Decem- | Ovens Decem- | Ovens Decem- | Ovens Decem- 
ber 31, 1901. ber 31, 1902. ber 31, 1903. ber 31, 1904. ber 31, 190. 
ne Com- | Build- | Com- | Build- | Com- | Build-| Com- | Build- | Com- | Build- 
pleted.| ing. ¡pleted.! ing. |pleted.| ing. |pleted.| ing. |pleted.| ing. 
Alabama........... 120 120 240 40 240 40 240 40 280 0 
Illinois............. 0 0 0 0 0 120 0 120 120 0 
Maryland.......... 0 200 0 200 200 0 200 0 200 0 
Massachusetts ..... 400 0 400 0 400 0 400 0 400 0 
Michigan .......... 30 45 75 60 75 60 185 0 135 1$ 
Minnesota ......... 0 0 0 0 0 50 50 0 50 | 0 
New Jersey ........ 0 100 100 0 100 0 100 0 100 50 
New York.......... 30 564 30 574 40 500 352 658 399 0 
DOMO ido 50 0 50 60 50 66 116 14 130 0 
Pennsylvania...... 355 504 592 412 675 419 | 1,061 0| 1,089 272 
Virginia ........... 60 0 56 56 0 56 0 56 | 0 
West Virginia...... 120 0 120 0 120 0 120 0 120 0 
Wisconsin.......... 0 0 0 0 0 80 80 0 80 80 
Total......... 1,165 | 1,533 | 1,663 | 1,346 | 1,956] 1,335 | 2,910 832 | 3,159 47 


Kind and location of by-product coke ovens built and building in the United States at the 
close of 1905. 


Otto-Hoffman 

Semet-Solvay. | and Schnie- Rothberg. Total. 
Stato. l wind. AS 
| Built, | PO | Bant, [PRE | Buin. | RDA- | Buin, | ERES: 
AIBDAIIB it ex ee | 280 loo oves acu RSET ek A A cuu pe 280 0 
O eter. ceed NE NS eT A A 120 0 
Maryland EP Tre EUR 200; esd ed A eese ts 200 0 
Müssüchusetts i. ens asus A PR A A lowest 400 0 
Michigan ............eeeseeeeeeeen | DO 15 A NR 135 15 
MIDDEOBOU codo oco O A sez Bc mco T 50 0 
New Jersey AAA | RS E 100 DU cese AE 100 50 
New df TT | TO. E 188 [ais ]41. sius 399 0 
NNO needs ETE E DUE E E 80: A Se 130 0 
Pennsylvania..................u... ! — 965 160 824 19 A A 1, 089 272 
Vir Gh nck. X TIRES eM pe eas A E 56 0 
West Virginin................Luu.u.. (UR moe ata A eae eos 120 0 
WISCONSIN 22 v epeloeke ev ei iaa BO. BON t ESOS DTE | RPM 80 80 
POW au ibd PALO BLEUS 1, 055 240 | 1,827 | 177 el, leis acer 3, 159 417 
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PRODUCTION OF COKE BY STATES. 
ALABAMA. 


For the last twenty-five years, or since the statistics of the production of coke have 
been compiled by the Geological Survey, Alabama has contested with West Virginia 
for second place in the rank of coke-producing States. During the last five years 
each State has held it alternately, the honor falling to West Virginia in 1905. 

The production of coke in Alabama in 1905 amounted to 2,576,986 short tons, 
valued at $7,646,957, against 2,340,219 tons, worth $5,716,413 in 1904, indicating an 
increase of 236,767 short tons, or 10.12 per cent in quantity and of $1,930,544, or 33.8 
per centin value. The percentage of increase in production in Alabama in 1905 over 
1904 was less than that made in any of the other important coke-producing States, 
but this was compensated for in the much larger increase in value. The quantity of 
coke made in 1905 was less by 116,511 tons than the output in 1903, when the pro- 
duction amounted to 2,693,497 tons, but the value of the product in 1905 exceeded 
that of 1903 by $24,429. The average price in 1905 was $2.97 per ton, the highest 
point reached in twenty years, with the exception of 1902, when the high point of 
$3.25 was reached. 

There were 42 coke-making establishments in Alabama in 1905, the same number 
as in 1904, having a total of 9,586 ovens, against 9,059 the preceding year. Thenum- 
ber of ovens building at the close of 1905 was 150, as compared with 440 in 1904. The 
42 establishments in 1905 included 8 having a total of 1,450 ovens that were idle dur- 
ing the year. Two of these idle plants were new, the ovens being completed, but 
not putin blast. One of the new plants was the bank of Semet-Solvay retort ovens 
at Tuscaloosa, reported in 1904 as being under construction. 

The production of coke in Alabama in 1880, 1890, 1900, and from 1901 to 1905 has 
been as follows: 


Statistics of the manufacture of coke in Alabama, 1880—1905. 


Estab- enm Coke Total value venue 9f yield of 
Year. lish- Buila- | Coal used. | “due oa of coke at pi ied coalin 
ments. | Built. | ih g. ovens. pert on, | coke. 
Short tona. | Short tona. Per cent. 
jo] A E 4 316 100 106, 283 60, 781 $183, 063 $3.01 57 
1890 oos eso its 20 | 4,805 371 | 1,809,964 | 1,072,942 | 2,589, 447 2.41 59 
1900. 05 9c i odeucomas 30 | 6,529 690 | 3,582,547 | 2,110,837 | 5,629,423 2. 667 58.9 
1901... xev RESET 31 | 7,136 535 | 3,849,908 | 2,148,911 | 6,062,616 2.82 55. 8 
coral 37 | 7,571 | 1,334 | 4,237,491 | 2,552,246 | 8,300,838 3.25 60.2 
IM is 39 | 8,764 381 | 4,183,942 | 2,693,497 | 7,622,528 2. 83 60 
1904 seve — 42 | 9,059 440 | 3,996,578 | 2,310,219 | 5,716, 413 2. 443 58. 6 
1905 ...,..........-.. 42 |a 9,586 150 | 4,409,854 | 2,570,986 | 7,646,957 2. 967 58. 4 


a Includes 280 Semet-Solvay ovens. 
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The character of the coal used in the manufacture of coke in Alabama in 1890, 1895, 
and since 1900 is shown in the following table: 


Character of coal used in the manufacture of coke in Alabama, 1890-1905. 


[Short tons. ] 
Run of mines. | Slack. | 
Year.  .-€Q-_____%——>=——- Total. 

Unwashed. | Washed. | Unwashed. | Washed. | 
DE AA In 1, 480, 669 0 206, 106 123, 189 1, 809, 964 
N PEE EENS E ON pata sated bad qui KE. 1, 208, 020 0 32,068 | 1,219,377 2, 459, 465 
so — ——"e— 1, 729, 882 152,077 | + 165,418 | 1,535,170 3, 582, 547 
| "TCR 1, 641, 830 491, 298 17,796 | 1,698,984 3, 819, 908 
ME LC Noses RO IN TE 1, 233, 117 509, 376 290 | 2,494,708 4, 237, 491 
BH RA cies d.h T A 1, 359, 450 COZ ME Lois oes em 2, 522, 046 4, 483, 942 
A TT EET 670, 271 922, 864 741 | 2,402,702 3, 996, 578 


Picar 1,297,876 | 1; 247, 926 lisiciónsccora 1, 864, 554 4, 409, 854 


COLORADO AND UTAH. 


The statistics of the manufacture of coke in these two States is combined in order 
not to divulge information regarding individual operations, there being but two 
establishments in Utah, both of which are owned by one company. The combined 
production of the two States in 1905 amounted to 1,378,824 short tons against 789,060 
tons in 1904, an increase of 589,764 tons, or nearly 75 per cent. Coke production in 
Colorado during 1904 was put back by labor troubles, which affected not only the 
coal mines and coke ovens but the smelting industry as well. The production of 
coke declined over 25 per cent as compared with 1903. Unhampered by such con- 
ditions in 1905, and stimulated by an active demand, the production of coke surpassed 
all previous records and exceeded by 325,000 tons, or over 30 per cent, the previous 
maximum output of 1903. 

There were 17 establishments with a total of 3,925 ovens in the two States in 1905. 
Two of the establishments, having together 37 ovens, were idle throughout the year, 
making a total of 3,888 active ovens, all of which are of the beehive type. The 
average production per oven in 1905 was 355 tons against 202 tons in 1904. 

All of the coal used in the manufacture of coke in Colorado and Utah in 1905 was 
slack coal, and about 70 per cent of this was washed before being charged into the 
ovens. 

The statistics of the manufacture of coke in Colorado and Utah in 1880, 1890, 1900, 
and from 1901 to 1905 are shown in the following table: 


Statistics of the manufacture of coke in Colorado and Utah, 1880-1905. 


| 

| Value of 

| Coke Total value| coke at | Yield of 
| 
| 


Coal used: | produced. | “ovens. | ovens | “Coke, 
Short tons. | Short tons. Per cent. 
51, 891 25,568 | $145,226 | — $5.08 49 
407,023 | — 245,756 | — 959,246 3. 90 60 
997,801 | — 618,755 | 1,746,732 2. 82 62 
1,148,901 | 671,903 | 1,626,279 2. 42 58. 4 
1,605,188 | 1,003,393 | 2,754,341 2.74 59, 2 
1,776,974 | 1,053,840 | 3,089,783 2.93 59.3 
1,376,354 | — 789,060 | 2,590,251 3.28 57.3 
2,368,365 | 1,878,821 | 4,157,517 3. 02 58.2 


dil Google 
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The character of the coal used in the manufacture ot coke in Colorado and Utah in 
1890, 1895, 1900, and from 1901 to 1905 is shown in the following table: 


Character of coal used in the manufacture of coke in Colorado and Utah, 1890-1905. 


[Short tons.] 
Run of mine. | Slack. 
Year. a a ce ee, Oar 
Unwashed. ¡ Washed. | Unwashed. | Washed. 

A ee E E EDEN e 36, 058 0 395, 023 0 431, 081 
TODD soe ea ae RE eR Dalai e 119, 868 0 453, 597 7,119 580, 584 
TA s. 229, 311 0 316, 527 452, 023 997, 861 
Ee D Po 428, 642 0 43, 078 677,181 1, 148,901 
190] coo o ee ed ats aw ei NES Ee 831 0 641,422 | 1,052, 985 1, 695, 188 
pi DER 0 0 594,584 | 1,152,390 1,776,974 
iD) ——— — ———— — 400 0 745, 450 630, 504 1, 376, 354 
190055 to exei needed Drive eben 0 0 691,982 | 1,676,383 2, 368, 365 


GEORGIA. 


Dade County, in the extreme northwestern corner of Georgia, contains a small 
area of the Walden Ridge, Tennessee coal basin, and a portion of the adjoining 
county of Walker is underlain by an extension of the Lookout Mountain beds of 
Alabama. Coal mining on quite an extensive scale is carried on in both counties, 
and a good grade of coke is made from the slack coal produced in mining. Theiron 
furnaces in and near Chattanooga, Tenn., supply the principal market for the coke. 
Most of the coal coked is washed before being charged into the ovens. 

Georgia is one of the four States whose coke production in 1905 was less than that 
in 1904. The output in 1905 amounted to 70,593 short tons, against 75,812 tons in 
1904, a decrease of 5,219 tons, or 6.88 per cent. The value, however, increased from 
$212,697 to $224,260, the average price advancing from $2.81 to $3.18 perton. There 
are two establishments in the State, both of which produced coke in 1905. The 
number of ovens increased from 500 in 1904 to 533'in 1905. 

The statistics of coke production in Georgia in 1880, 1890, 1900, and from 1901 to 
1905 have been as follows: 


Statistics of the manufacture of coke in Georgia, 1880-1905. 


> Estab- | oe coal used.| Coke _ [Total value eee Yield of 
ear. sh- oa La | of cokeat coal in 
ments. | Built. a produced. | "ovens. Sarton coke. 
Short tons. | Short tone. Per cent. 
IBRO -. lv 1 140 40 63, 402 88, O41 $81, 789 $2.15 60 
1890: A cea uvis 1 300 0 170, 388 . 102, 233 150, 995 1. 48 60 
1900................. 2 480 0 140, 988 73, 928 210, 646 2. 849 52.4 
1901........... zu 2 510 0 89, 919 £4, 550 154, 625 2.83 60. 7 
102 rai 2 492 38 129, 642 82, 064 298, 963 3. 643 63.3 
¡AA 2 500 0 146, 086 85, 546 368, 351 4. 306 58.5 
T9048 ect oe beta hse 2 500 0 132, 270 75, 812 212, 697 2. 806 57.3 
1905 ................. 2 533 0 119, 036 70, 593 224, 260 3.18 59. 3 
ILLINOIS. 


During 1905 a bank of 120 Semet-Solvay ovens was completed at South Chicago 
and put in blast in October, using coal drawn from the fields of Fayette County, 
W. Va, There are four other establishments in the State, but only one of theee, 
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the Gallatin Coal and Coke Company, at Equality, made coke in 1905. The plant 
at Gallatin used washed slack and the Semet-Solvay ovens at South Chicago used 
mno mine. The total production of the two plants in 1905 was 10,307 short 
tong valued at $27,681. With the South Chicago ovens in full blast the coke pro- 
duction in Illinois for 1906 should exceed 100,000 tons. 


INDIAN TERRITORY. 


. There are five coke-making establishments in the Indian Territory, four of which 
made coke in 1905. The 100 ovens at Howe were not in operation. The production 
increased from 44,808 short tons in 1904 to 54,781 tons in 1905, a gain of 9,973 tons, 
or 22.25 per cent. The value decreased from $209,165 to $199,424, and the average 
price per ton declined from $4.67 to $3.04. - 

All of the ovens in the Indian Territory are of the standard beehive type and were 
constructed for the purpose of utilizing the slack coal produced in mining and for . 
which there is little or no demand. The coal used for coke making in 1905 included 
21,891 short tons of unwashed run of mine. Something over half of the slack coal 
used was washed before coking. 

The statistics of the manufacture of coke in the Indian Territory in 1880, 1890, 
1900, and from 1901 to 1905 are as follows: 


Statistics of the manufacture of coke in the Indian Territory, 1880-1905. 


Ovens. Value of 
Year. rd 7 — | Build- Coal used. vere a eae ey ids pus 
ments. | Built. ing. ovens. per ton. coke. 
| Short tons. | Short tons. Per cent. 
1600 MR 1 2 0 2,494 1,546 $4,638 | $3.00 62 
1990 Lo sese 1 80 0 13,278 6, 639 21,577 3.25 50 
| O 3| 230 0 79,534 38, 141 152, 204 3. 99 48 
1901 O 3| 20 0 74,746 37,374 154, 834 4.14 50 
NO? —Á— 4| 280 o| 110,934 49, 441 202, 921 4.10 44.6 
nta dió 5| 261 0 110, 088 49,818 | 227,542 4.57 45 
Os 5 286 0 98, 847 44, 808 209, 165 4.67 45.3 
id | 5| 388 50| 123,389 64,781 | 199,4 3. 64 44.4 


ums 


l The character of the coal used in the manufacture of coke in the Indian Territory 
gince 1890 is shown in the following table: 


Character of coalused in the manufacture of coke in the Indian Territory, 1890-1905. 


[Short tons.] 


Run of mine. Slack. 
Year. BONUM ea ECT ae Total. 
Unwashed. Washed. Unwashed. | Washed. 


——— — 


o IN 0 0 0 18,278 13, 278 
cM CEA NICE HN UN 0 0 20,832 68,702 79, 534 
i 0 0 0 74,746 74, 746 
Hehe "a 0 8, 947 0 106, 987 110, 934 
VAL AME UNE 331 0 1,206 | 108,462 110, 085 
LU 0 0 59, 760 39, 087 98, %47 
21,891 0 49, 407 62,091 123, 389 
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KANSAS. 


The coking industry of Kansas is of small importance and depends forits existence 
upon a limited demand of the zinc smelters, which do not require a high grade of 
coke. In fact, all of the coke made in the State at present is at ovens operated in 
connection with zinc works, the plant at Cokedale not having been in blast during 
the last two years. Of the 6 establishments in the State only 3, with a total of 
28 ovens, were in operation. The production decreased from 9,460 short tons, val- 
ued at $23,485, in 1904, to 4,425 tons, valued at $13,818, in 1905. 

The coal used is Pittsburg (Kansas) slack, all of which in 1905 was unwashed. 
The largest production ever obtained in the State was in 1902, when the output 
amounted to 20,902 tons. 

The statistics of the manufacture of coke in Kansas in 1880, 1890, 1900, and from 
1901 to 1905, are as follows: 


Statistica of the manufacture of coke in Kansas, 1880-1905. 


Ovens. 


Value of 
Year. "a —— .. | Build- Coa] used. oe Total value coke st bre 
ments. Built. ing | . ovens. perton coke. 
| Short tons. | Short tons. Per cent. 
1880 ae i 2 6 0 4, 800 3, 070 $6,000 $1.95 64 
1890 Loc | 7 68 0 21, 809 12, 311 29, 116 2.37 56 
1900 2. il | 9 91 0 10, 303 5, 948 14, 985 2.52 57.7 
1901 cs | m 98 3 11,629 7,138 15,079 | 211 61.4 
1900 o oe cesso rund 10 97 12 85, 827 20, 902 54, 702 2.617 58.3 
1909 ida 9 91 0 30, 503 14, 194 50,221 | 3.54 46.5 
1904 cc 6 91 0 14, 625 9, 460 23, 485 2. 48 65 
Oia 6 91 0 6,504 4, 425 13, 815 3.12 68 


KENTUCKY. 


Kentucky is the only one of the United States whose coal supplies are drawn from 
any two of the great fields. The eastern counties of the State are underlain by the 
coal measures of the Appalachian system, while the southern extremity of the cen- 
tral or Illinois-Indiana field is worked extensively in the western part of Kentucky. 
Coke is made from coal mined in both the eastern and western parts of the State, 
and although the coals of the eastern counties are in large part included among the 
coking coals of the Appalachian field, and while little or no coke is made from the 
coals of the central field in Illinois or Indiana, more than half of Kentucky’s coke 
output is made in the western part of the State. 

There are 6 coke-making establishments in Kentucky, 2 of which were idle in 
1905. The production from the 4 active plants amounted in 1905 to 79,487 short 
tons, valued at $159,659, against a total production in 1904 of 64,112 tons, valued at 
$138,226. One establishment at Ashland used unwashed run-of-mine coal. All of 
the others used slack, most of which was washed. 

Developments which have been in progress for some time in eastern Kentucky, 
and which are following the construction of a branch line of the Chesapeake and 
Ohio Railroad into the coal fields of Letcher and Pike counties, indicate that an 
extensive coking industry is to be established in that section. 
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The statistics of the manufacture of coke in Kentucky in 1880, 1890, 1900, and 
from 1901 to 1905, are as follows: 


Statistics of the manufacture of coke in Kentucky, 1880-1905. 


Estab- | EA | Total value Value of Yield of 
Year. lish- |] Buiig. | Coal used. ed of coke at pub coal in 
ments. | Built. ing. pP ovens. per ton: coke. 
| Short tona. | Short tona. Per cent. 
A AA 5 46 0 7, 206 4,250 $12, 250 $2. 88 59 
1890. 5.212 DeRL VERS 9 175 108 | 24.372 12. 343 22,191 1. 80 61 
1900 swt ay Got ee YS 5 458 3 190, 268 95, 532 235, 506 2. 465 50. 2 
A A 5 461 | 0 204, 297 100, 285 208, 015 2.07 49 
19005... 15d opp ues RS 7 485 12 265, 121 126, 879 317,875 2. 505 47.8 
1909 a do 7 499 0 247, 950 115, 362 305, 327 2. 65 46.5 
1904... dede 7 499 0 140, 189 64,112 138, 226 2.16 45.7 
A eaen 6 495 | 0 ! 154,783 79, 487 159, 659 | 2. 008 51.4 
MISSOURI. 


The manufacture of coke in Missouri is confined to 2 small plants, the product 
of which, like that of the ovens in Kansas, is used at zinc works in connection with 
which the ovens are operated. All of the coal used in coke making is unwashed 
slack. 

The statistics of the production of coke in Missouri in 1887, when coking began in 
this State, in 1890, 1900, and from 1901 to 1905, are as follows: 


Statistica of the manufacture of coke in Missouri, 1887-1905. 


| 
| Estab- | ovens d coke [Total value] Valme of | Yield of 
Year. lish- = | Build- Coal used. | producea, | Of coke at Che. coal in 
ments. | Built. ing. ovens. per ton. coke. 

| Short tons. | Short tons. Per cent. 
0 AA seeds 1 4 0 5, 400 2, 970 $10, 395 $3. 50 55 
1890.2... cvi eu 3 10 0 9, 491 6, 136 9, 240 1.51 65 
100 ——— — 8 10 0 3, 775 2, 087 5, 268 2. 52 55.3 
ea ue RR 3 9 0 9, O41 4,749 9, 968 2. 099 52.5 
1902... 5: 5: EO es 2 8 0 10, 430 5, 780 14, 450 2. 50 55. 4 
1908 suos erd e ur ane 2 8 0 8, 004 1, 839 5, 797 8.15 61.2 
IM burdas 2 8 0 3,815 2, 446 6,115 2.50 64 
den | 2 6 0 2,551 1, 580 402| 2.57 61.9 

MONTANA. 


There are 4 plants of coke ovens in Montana, 2 of which were active and 2 idle 
in 1905. In 1904 coke was produced at 3 establishments. As the result of an 
additional idle plant in 1905, the production of coke decreased from 41,497 tons to 
31,482 tons. Coke production in Montana has, in fact, decreased each year since 
1901. 

All of the coal used for coke making in Montana is run of mine, practically all of 
which is washed before being charged into the ovens. 
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The statistics of the manufacture of coke in Montana in 1884, when production 
was first reported, in 1890, 1900, and from 1901 to 1905, are as follows: 


Statistics of the manufacture of coke in Montana, 1884-1905. 


| Estab-| Ovens: | | Coke send sala dl Yield of 

Y car, | E Donee Build- Coal used. produced. of coke at Ovens, cost in 

| ; . ing. | ovens, per ton. coke. 

' Short tons. | Short tons. | Per cent 

ji. back eee oer: 3 5 12. 165 75 $900 , $12.00 | 46 

alii, 2 140 0 | 82, 148 14, 427 105,655: 8.7 | 45 
1900.2... 22 eee eee eee 3 342 111 105, 710 54, 731 337,079 6.159 ' 50.3 
a 3 328 111 | 102, 950 7,004 337, 381 5.918 | 55.4 
¡AAA 3 410 0 99, 628 53, 463 360, 927 6.75 53.7 
1903 e Sasser sebucl 4 556 0 82,118 45, 107 310, 882 6. 89 54.9 

Obi 4 520 0 78, 303 41, 497 280,745 6.77 53 
aio 4 555 100 68, 777 31, 482 211, 351 6.71 45.8 


NEW MEXICO. 


There are 3 coke-making plants in New Mexico, 2 of which made coke in 1905. 
The production last year amounted to 89,638 short tons, an increase of 31,379 tons 
over 1904, but a decrease as compared with 1903 of 20,412 tons. All of the coal used 
is washed slack. 

The statistics of production in 1882, 1890, 1900, and from 1901 to 1905, have been 
as follows: 


Statistics of the manufacture of coke in New Mexico, 1882-1905. 


Estab- ME Coke  |Total value CON Yield of 
Year. lish- Buila- | Coal used. produced. of coke at] ovens, | coul in 
ments.| Built ing. ovens. per ton. coke. 
Short tons. | Short tons. Per cent. 
A 2 0 12 1,500 1, 000 $6, 000 $6. 00 66 
J890 oidos 2 70 0 3, 980 2, 050 10, 025 4.89 51.5 
1900. cus prep 2 126 0 74,261 44, 774 130, 251 2. 909 60.3 
190] iid edad Soc 2 126 0 72, 350 41,613 118, 368 2. 84 7.9 
1902... 55 Ip ITEeee 2 126 0 40, 943 23, 296 71,051 3. 178 56.9 
Oia 2 126 0 18, 613 11,050 31,539 2.85 99. 4 
1904 A A EA 3 234 0 94, 397 58, 259 171,976 2. 96 61.7 
iia 3 258 498 148, 469 89, 638 253, 229 2. 825 60. 4 


OHIO. 


Although Ohio ranks fourth in importance among the coal-producing States, it has 
not developed much prominence as a coke producer. This is, in part, due to the 
fact that much of the coal mined in the State makes an excellent fuel in its raw 
state and also to the proximity of the higher-grade coking coals of Pennsylvania and 
West Virginia. The operations of the Rothberg by-product recovery plant at Cleve- 
land, which was in full blast in 1905, and the Otto-Hoffmann plant, at Cincinnati, 
together with an exceptionally large production of beehive coke at Leetonia, did, 
however, bring the total production for the State last year up to considerable impor- 
tance. The coke product of Ohio in 1905 was more than two and one-half times that 
of 1904, amouuting to 277,130 short tons, against 109,284 tons the preceding year, 
while the value increased nearly 190 per cent, from $337,606 to $970,897. 
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Of the 8 establishmenta in the State, 2, with a total of 170 ovens, were idle 
throughout the year. The 403 active ovens produced an average of 688 tons each. 

The statistica of the production of coke in Ohio in 1880, 1890, 1900, and from 1901 
to 1905, are given in the following table: 


Statistics of the manufacture of coke in Ohio, 1880-1905. 


Estab- NE LAS Cok Total Saige Ame 2i | Yield of 
Year. lish- | Build- | Coal used. | produceq, | OL cokeat | Svens | con in 
ments. | Built. | ing. Ovens. | per ton, | Coke. 
Short (ona. | Short tons. | Per cent. 
1880. siii si 15 616 25 172, 453 100, 596 $255, 905 $2.51 58 
INSU c aeos eie eed 13 443 1 126, 9?1 74, 633 218, 090 2.92 | 59 
1900.5. 4 od orice ee EX 8 369 50 115,269 72,116 194, 042 2. 69 62.5 
TOOT eau towed Does 8 419 0 162, 624 108, 774 299, 430 2.75 66.9 
190995. o av oe A nins 9 449 a60 219, 401 146, 099 492,793 : 3.37 66.6 
1903... 5l wade edaaes 8 440 a 66 211, 473 143, 913 528, 142 3.67 | 68 
EA 8 b 539 a 14 165, 487 109, 284 337,606 | 3.09 66 
W905 22 5 eases 8 | 


c573 0 396, 961 277, 130 970, 897 


3. 50 | 69. 8 
i 


a Rothberg ovens. 
b Includes 50 Otto-Hoffmann and 66 Rothberg ovens. 
e Includes 50 Otto-Hoffmann and 80 Rothberg ovens. 


The character of the coal used in the manufacture of coke in Ohio in 1890, 1895, 
1900, and from 1901 to 1905 is shown in the following table: 


Character of coal used in the manufacture of coke in Ohio since 1890. 


[Short tons.) 


Run of mine. Slack. 
Year. SSS eS cse EU RR Total. 
Unwashed. | Washed. | Unwashed. , Washed. 
1890.5: ven O Dale ds 84, 729 0 54, 473 37,719 126, 921 
19.0 ii a 28, 053 0 10, 868 13, 000 51, 921 
A RE RENE. 65, 175 0 17, 094 80, 000 115, 269 
190) c tm 100, 345 0 42,279 20, 000 162, 624 
LOs iS eques ues 161,753 0 19,618 38, 000 219, 401 
1903....... UG aera ii eet aded aa 174, 544 0 9, 216 27,713 211,473 
11 AAA — ——— — € 140, 915 0 7,249 17,323 165, 487 
1905 Serene ee eat deu dee e sceau ex 348, 502 0 10, 837 37,622 390, 961 


PENNSYLVANIA. 


Pennsylvania in coke production, as in the mining of coal, stands preeminently at 
the head, having for more than a quarter of a century contributed more than 50 per 
cent of the total coke product of the United States. Of the coke production of the 
State from 55 to 60 per cent is made in the famous Connellsville district of Fayette 
and Westmoreland counties, and if to the production of the Connellsville district is 
added: that of the Lower Connellsville, or ** Klondike," and the Upper Connellsville 
or Latrobe district, this region is found to produce over 80 per cent of the entire pro- 
duction of the State, and 50 per cent of the total output of the United States. 

The coke production of Pennsylvania in 1905 amounted to 20,573,736 short tons 
out of a total for the United States of 32,231,129 short tons. In 1904 Pennsylvania 
produced 14,861,064 short tons out of a total of 23,621,520, and in 1903 this State pro- 
duced 15,650,932 short tons out of a total of 25,274,281 tons. Out of these totals the 
Connellsville district produced, in 1905, 11,365,077 tons, in 1904, 8,883,220 tons, and 
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in 1903, 9,102,391 tons. Adding the production of the Lower and Upper Connells- 
ville districta, the entire region produced, in 1905, 15,992,331 tons, in 1904, 12,161,216 
tons, and in 1903, 12,215,821 tons. 

The coke production of Pennsylvania in 1905, as was the case generally throughout 
the country, was the largest ever obtained. Compared with 1904 the output last 
year shows an increase of 5,712,672 tons, or 38.44 per cent, while compared with 
1902, the year of previous maximum production, the record for 1905 shows a gain of 
4,075,826 tons, or nearly 25 per cent. Exceptfor a period of summer dullness which 
lasted from about the middle of May to the middle of July, coke was in active 
demand, with prices considerably above the normal average, from January 1 to 
December 31. Car supply was also generally good, and comparatively little cause for 
complaint was experienced in this particular. The year was, in fact, the most satis- 
factory one from the producers' standpoint in the history of the trade. 

The increased production in 1905 was distributed among all the coking districts, 
and some of the smaller ones, which felt most heavily the depressing effects of the 
unfavorable conditions in 1904, were proportionately benefited by the unwonted 
activity in 1905. The Irwin district, whose production fell off from 133,290 tons 
in 1903 to less than 10,000 tons in 1904, increased to 164,601 tons in 1905. The 
Clearfield-Center district, which decreased from 178,276 tons in 1903 to 35,931 tons 
in 1904, recovered to 119,651 tons in 1905, and the Upper Connellsville district, 
which fell off over 50 per cent, from 784,132 tons in 1903 to 390,540 tons in 1904, 
recovered to 755,946 tons in 1905. The Lower Connellsville district, which was the 
only one not exhibiting a decrease in 1904, and which has increased its production 
each year since it was opened up in 1900, added nearly a million tons in 1905 to the 
record made in 1904, The increase in the Connellsville district proper was nearly 
2,500,000 tons. 

The total value of the coke product of Pennsylvania in 1905 was $42,253,178 
against $25,027,462 in 1904, a gain of $17,225,716, or 68.8 per cent, as compared with 
an increase of 38.44 per cent in tonnage. Compared with 1903, when the highest 
values ever recorded in the history of coke-making were obtained, the value of the 
product in 1905 shows an increase of $3,284,077, or 8.4 per cent. The average price 
per ton for all coke made in Pennsylvania in 1905 was $2.05, a figure exceeded only 
three times in twenty-five years, and two of these were the abnormal years—1902 
and 1903. 

The total quantity of coal used in the manufacture of coke in Pennsylvania in 1905 
was 31,030,345 short tons, valued at $29,736,804, against 22,432,064 short tons, worth 
$21,459,256, in 1904. The difference between the value of the coal and of the coke 
made from it in 1905 was $12,516,374, or 42 per cent, while in 1904 the difference 
was $3,568,206, or 16.6 per cent. In 1903, when values were abnormally advanced 
by the fuel famine caused by the anthracite strike of the preceding year, the differ- 
ence between the values of the coal and coke was $14,592,053, or nearly 60 per cent. 

The total number of coke-making establishments in Pennsylvania increased from 
217 in 1904 to 226 in 1905, a gain of 9, and the number of completed ovens increased 
from 42,165 in 1904 to 42,608 in 1905, a gain of 443, There were 2,384 ovens building 
at the close of 1905 as compared with 1,621 at the end of 1904. The completed 
ovens in 1905 included 1,089 by-product recovery ovens, of which 265 were of the 
Semet-Solvay and 824 of the Otto-Hoffmann type. The ovens building at the close 
of 1905 included 160 Semet-Solvay and 112 Otto- Hoffmann. 

During 1905 the H. C. Frick Coke Company increased its holdings of coke proper- 
ties by the purchase of the mines and ovens of the Hecla Coke Company, located in 
Mount Pleasant Township, Westmoreland County. The property acquired consisted 
of 1,025 acres of coal land and 1,072 ovens. This gives the Frick Company a total of 
over 16,500 ovens out of 24,718 in the Connellsville and Lower Connellsville districts. 
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The statistics of the production of coke in Pennsylvania for the years 1880, 1890, 


1900, and from 1901 to 1905 are shown in the following table: 


Statistics of the manufacture of coke in Pennsylvania, 1880-1905. 


Cok Total value ven Yield of 


ovens. coke. 


ments | Built. 


| x 1 e 
| Build- | Coal used. | produced. | 0f cokeat| ovens, | coal in 
ing. 


per ton. 

ee ee Sine ACA AAN, A 

| Short tons. | Short tons. Per cent. 
1880 ... ..| 124 | 9,501 836 | 4,347,558 | 2,821,384 | $5,255,040 | $1.86 65 
VER. us AAA | 106 | 23,430 74 | 13,046,143 | 8,560,245 | 16,333, 674 1.91 65, 6 
iii LECT ' 177 | 32,648 | 2,310 | 20,239,966 | 13,857,295 | 29,692,258 | — 2.22 66 
1901 ... i 188 | 34,906 | 832 | 21,736,467 | 14,355,917 | 27,066, 361 1. 885 66 
MEE ria | 196 | 36,609 | 2,332 | 25,017,326 | 16,497, 910 | 38, 151, 722 2.33 65. 9 
1903 ... | 212 40,239 1,785 23,724,207 | 15,650,932 | 38, 969, 101 2. 49 65.9 
1904 .... i eu 42,165 1,621 | 22,432,064 | 14,861,064 | 25,027, 462 1.684 66.2 
1905 ..... = 906 42,957 2,984 31,030,345 | 20,573,786 | 42, 253, 178 2.054 66. 

Í 
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The character of the coal used in the manufacture of coke in Pennsylvania in 1890, 
1595, 1900, and from 1901 to 1905 is shown in the following table: 


Character of coa! used in the manufacture of coke in Pennsylvania since 1890. 


[Short tons. ] 


Run of mine. | Slack. 
Year, I ree Tota! 
Unwashed. | Washed. | Unwashed. | Washed. 

— PR = ETA ii N a qi Many cl, AE 
POIs (Ttt eee e HI 11, 788, 625 303, 591 630, 195 323,732 | 18,046, 143 
ons PM d eT et PRR aet du cde 13, 618, 376 34, 728 440, 869 i cei 14,211,507 
do» 7770 e n | 17,692,023 | — 647,045 | — 1,300,796 | — 599,502 | 20, 239, 966 
jum eee enki sius 19,689,162 | — 647,209 893,476 | — 506,620 | 21,736, 167 
iub TES INFE RES S ics i p ERR Qd 52 PRORA 21, 615, 568 602, 287 1,623,624 | 1,175,847 | 25,017,326 
Wa mmm e | 20,297,009 | — 644,411 | 1,981,544 | — 801,189 | 23, 724, 207 
we C eene 19, 447, 395 697,771 1,340, 474 946,424 | 22,432,061 


ERAN Adaro | 26, 148, 696 1,335, 631 


—— - - — =- — — —— 


2, 436, 621 ya EE 81, 030, 345 


PRODUCTION BY DISTRICTS. 


In previous chapters of this series it has been customary to consider the production 
of coke in Pennsylvania according to certain well-defined districts. These divisions 
are based to some extent upon geographic boundaries, but also upon the quality of 
the coal mined and the coke produced. Each one has been more fully described in 
some of the preceding volumes, but the following brief statement regarding the 
territory included in the different coking districts is repeated here for the sake of 
convenience. 

The Allegheny Mountain district includes the ovens along the line of the Pennsv!- 
vania Railroad from Gallitzin eastward over the crest of the Alleghenies to beyond 
Altoona. The Allegheny Valley district includes the coke works of Armstrong and 
Butler counties and one of those in Clarion County, the other ovens in the latter 
county being included in the Reynoldsville-Walston district. What was previous! y 
known as the Beaver district included the ovens in Beaver and Mercer counties, but all 
the ovens in Beaver County have been abandoned, and the operations of the Semet- 
Solvay ovens in Mercer County are now included in the Pittsburg district. The 
Blossburg and Broadtop districts embrace the Blossburg and Broadtop coal fields. 
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The ovens of the Clearfield-Center district are chiefly in the two counties from which 
it derives its name. A few ovens constructed recently in Elk County have been 
included in the Clearfield-Center district. The Connellsville district is the well- 
known region of western Pennsylvania, in Westmoreland and Fayette counties, 
extending from just south of Latrobe to Fairchance. The Lower Connellsville region 
is entirely in Fayette County and southwest of the Connellsville basin proper, from 
which it is separated by the Greensburg anticline. It embraces the recent develop- 
ments in the vicinity of Uniontown and is now the second producing district of the 
State. The Greensburg, Irwin, Pittsburg, and Reynoldsville-Walston districts include 
the ovens near the towns which have given the names to these districts. The Upper 
Connellsville district, sometimes called the Latrobe district, is near the town of 
Latrobe. The Semet-Solvay ovens at Chester, Steelton, and Lebanon, and the Otto- 
Hoffmann ovens at Lebanon, are in what has been designated as the Lebanon- 
Schuylkill district, the production of which has been combined with the Broadtop 
district. 

The Allegheny Valley district may be said to have passed out of existence, as no 
coke has been made there during the last four years, and it is practically abandoned. 

The statistics of the manufacture of coke in Pennsylvania by districts, in 1904 and 
1905, are presented in the following tables: 


Coke production in Pennsylvania in 1904, by districts. 


Ovens. 

Esta b- bird Coke Total value) Value of | Yield of 

District. lish- Build- | Coal used. | reduced. | 0f cokeat | coke coal in 

ments, | Built. | i, g p `| ovens, per ton. | coke. 
Allegheny Moun- Short tons. | Short tons. Per cent. 
Mural dads 17 |a2,153 100 785, 105 551,570 | $1, 152, 101 $2.09 70.3 
Allegheny Valley 5.. 2 53 Oo cocci verte mee ente ades este eas A des EE ee 
Broadtope .......... 5 606 0 358, 807 237, 639 645, 045 2.71 66.2 

Clenrfield-Center- 

A TER 9 828 0 61, 564 85, 931 | 79, 746 2.22 58. 4 
Connellsville ....... 101 22,695 | 1,044 | 13,185,690 | 8,883,220 | 13, 990, 329 1.575 67.4 
Greensburg ......... 7| 1,332 0 511,303 814, 954 551, 228 1. 75 61.6 
IrWIl us xu ees 6 , 691 0 14, 465 8, 793 14,576 1.66 60.8 
Lebanon and | 

Schuylkill ........ 3| ¢334 O iesu ca valeetus TEN : Dares cca teas (hate ae ind ae ation 
Lower Connellsville 84 | 6,570 250 | 4,229,755 | 2,887,456 | 4,623, 133 1. 60 68.2 
Pittsburg f .......... 6 | 92,142 0| 1,370, 629 841,459 | 1,795,257 2.13 61.4 
Reynoldsville-Wal- 

SION RPM 8| 2,101 200 | 1,313,507 | 709, 502 ! 1,586, 950 2. 235 H 
Upper Connellsville. 19 | 2,660 27 601, 236 390,510! — 690,097 1.51 61.9 

Total.......... 217 | 42,165 | 1,621 | 22, 432, 064 | 14, 861, 064 | 25, 027, 462 1. 684 | 66.2 


a Includes 260 Otto-Hoffmann ovens. 

6 Production included in Pittsburg district. 

e Includes production in Lebanon and Sehuylkill valleys. 

d Includes 110 Semet-Solvay ovens, 

e Includes 130 Semet-Solvay, 4 Rothberg, and 200 Otto-Hoff mann ovens. 
f Includes production of ovens in Allegheny Valley district. 

a Includes 332 Otto-HotImann und 25 3emet-Solvay ovens, 
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Coke production in Pennsylvania in 1905, by districts. 


Coke Total value| Value of | Yield of 


H - 
eie UNE aaa tai amt etta, E o 
Allegheny Moun- Short tons. | Short tons. Per cent. 
^ gie acaso 17 |a2,245 | 5142 | 1,406,540 | — 967,042 | $2, 421,799 68.7 
Allegheny Valley c.. 2 53 U AAA AAA PERO AAA AA 
Broadtopd .......... 5| 614 0| 687,954 | 483,198 | 1,544,966 70.2 
Clearfield-Center.... 8| 648 0| 182,059 | 119,651| 273,008 | 2.28 65.5 
Connellsville ....... 100 €22,033 200 | 16, 980, 341 | 11,365,077 | 22,315, 361 1. 963 66. 9 
Greensburg ......... 7| 1328 | 100 | 908,003 | 551,238 | 1,155,958 | 2.096 60.7 
a 5| 680 27 | 28,089 | 164,601 | 325,746 | 1.98 63. $ 
Lebanon and 
schuylkill ........ 4| J362 MB AA A A A vel esaih a£ d, 
Lower Connellsville| — 45 | 7,484 | 1,145 | 5,666,812 | 3,871,810 | 7,582,382 | 1.945 68.3 
Pittsburgg .......... 6|A2,173|  380| 2,317,159 | 1,463,774 | 3,599,436 | — 2.459 63. 2 
yea RA al- 
ps CHI 8| 2,3303 | 200 | 1,463,680 | 831,904 | 1,638,934 | 1.97 56. $ 
Tae ety 19 | 2,685 30 | 1,159,158 | 755,946 | 1,445,568 | 1.91 65. 2 
Total.......... 226 | 42,608 | 2,384 | 31,030,345 | 20,573,786 | 42,253,178 | — 2.054 66. 3 


aIncludes 260 Otto-Hoffmann ovens. 

b Includes 112 Otto-Hoffmann ovens. 

¢ Production included in Pittsburg district. 

d Includes production in Lebanon and Schuylkill valleys. 
eIncludes 110 Semet-Solvay ovens. 

f Includes 130 Semet-Solvay and 232 Otto-Hoffmann ovens. 
g Includes production of ovens in Allegheny Valley district. 
^ Includes Otto-Hoffmann and 25 Semet-Solvay ovens. 

Allegheny Mountain district.—This district includes all of the coke ovens in the 
vicinity of Johnstown and those lying along the line of the Pennsylvania Railroad 
in Indiana County east of Blairsville, and also includes a few plants in Somerset 
County. 

The establishments in the vicinity of Johnstown include 260 by-product ovens of 
the Otto-Hoffmann type, which are operated in connection with the Cambria Steel 
Company of that city. One hundred of these were completed and put in blast in 
1904, and 112 more were under construction at the close of 1905. The production in 
1905 was the largest in the history of the district, amounting to 967,042 short tons, 
against 551,570 short tons in 1904, and 739,263 tons in 1903. Of the 2, 245 ovens in 
the district i in 1905, 200 were idle throughout the year. 

The statistics of the manufacture of coke in the Allegheny Mountain district in 
1880, 1890, 1900, and from 1901 to 1905 are as follows: 


Statistics of the manufacture of coke in the Allegheny Mountain district of Pennsylvania, 


1880-1905. 
CELERE CEDERE NERO RR A AA 
Ovens. Value of 

Year. Tu ee Coal used. Ner t MICE oe ph pe 
ments. | Built. ing. | ovens. per ton coke. 

Short tons. | Short tons. Per cent 

dE NN 8| 291 0| 201,345 | 127,525 | $259,929 | $2.27 63 
UB, repo rei clau 16| 1,171 o| 633,974 | 402,514 |  730,048| 1.81 63.5 
a CREER NERA 14| 1,341 0 876, 440 557,184 | 1,260, 441 2. 26 63. 6 
aig hee 16| 1,378 0 864, 133 548,076 | 1,112,682 2. 08 63. 4 
act et ARAN 16 | 1,563 380 965, 412 644,063 | 1,782,660 2. 768 66. 7 
Ses POD 16 |a2,047 | b100 | 1,116,345 739,263 | 2,139,569 -2. 89 66. 2 
e 7n 17 | ¢2, 153 100 785, 105 551,570 | 1,152,101 2.09 70.3 
A 17 |c2,245 | d142 | 1,406,540 967,042 | 2,421,799 2.50 68. 7 
uoo eet dide v iau, ioca D diner alacres teo Saal Ge un, Mad Ote S NEA: 


a Includes 160 Ott i 
bOtto-H o-Hoffmann ovens 


c Includes 260 Otto-Hoffmann ovens. 
offmann ovens. 


d Includes 112 Otto-Hoffmann ovens, 


diede) Cagli | 


i 
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Broadtop district.—This district includes the ovens in Bedford and Huntingdon 
counties, the coal being drawn from the mines of the Broadtop coalfield. There are 
only five establishments in the district, and two of these, comprising 176 ovens, were 
not in operation in 1904 and 1905. The production of the Semet-Solvay and Otto-H off- 
mann ovens at Lebanon, in the eastern part of the State, has been added to this district. 
The Semet-Solvay ovens at Chester were not in operation in 1905. The production 
of the Broadtop district and of the ovens at Lebanon amounted in 1905 to 483,198 
short tons, against 237,639 tons in 1904, an increase of more than 100 per cent. 

The statistics of the manufacture of coke in the Boadtop district in 1880, 1890, 1900, 
and from 1901 to 1905, are shown in the following table: - 


Statistics of the manufacture of coke in the Broadtop district, Pennsylvania, 1880-1905. 


(OVERS. E Vali e of < : 
Estab Col l'otal value o t Yield of 
URCU A ^ » E 
Year. lish á Coal used. E of coke at | 9*8 a coal in 
men!t Built Build produced. "vens Ovens, cok 
: A P 4 ; a 3 1. 
j| as ing. ' | per ton. = 


905 b... 614 0 687, 954 183, 198 | 1,544, 966 3. 197 70. 2 


a Kloman retort ovens, 
b Includes production and value of coke in by-product ovens at Lebanon. 
c Includes production and value of coke in by-product ovens at Lebanon and Chester. 


Clearfield- Center- Elk district. —This district, as its name implies, includes the ovens 
located in Clearfield and Center counties and a few ovens recently constructed in 
Elk County. One hundred and eighty ovens in this district were abandoned in 1905, 
reducing the number from 828 to 648, and of these 180 were idle in 1905. The pro- 
duction, which fell off from 178,276 tons in 1903 to 35,931 tons in 1904, increased 
again to 119,651 tons in 1905. 

The statistics of production in the district for the years 1880, 1890, 1900, and from 
1901 to 1905, have been as follows: 


Statistics of the manufacture of coke in the Clearfield- Center- Elk district, Pennsylvania, 


1880—1905. 
Estab- | Orens, Coke rotal value yale a | Yield of 
Year. lish- Build. | Coal used. produced. of coke at ox de coal in 
ments. | Built. ini ovens, | pert on: coke. 
Short tons. | Short tons. Per cent. 
ISO iria 1 0 0 200 100 $200 $2. 00 50 
I8U0. ect 7 701 | 0 331, 104 212, 256 391, 957 1.85 64 
1900. tr 7 568 0 212, 196 134, 828 283, 592 2.10 63.5 
¡AAA 8 636 0 134, 913 86, 242 157, 648 1. 828 63.9 
1902 oir 8 623 0 308, 289 198, 725 489, 637 | 2. 46 64.5 
1908 is 9 850 0 278, 329 178, 276 583, 906 3. 275 64 
1904.5. dasencteSeoe's 9 828 0 61, 564 35, 931 79, 746 2.22 58. 4 
1905 cir 8 648 0 182, 659 119, 651 273, 028 2.28 65. 5 


| 


a Includes ovens and production and value of coke in Elk County since 1901. 
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Connellsville district.—The Connellsville district of Pennsylvania, which is the 
largest coke-producing region in the world, is contained entirely within the counties 
of Fayette and Westmoreland. The coal occurs in a comparatively narrow synclina) 
basin or trough, extending in a northeast-south west direction nearly across the two 
counties. It lies a short distance east of the city of Pittsburg, and supplies most of 
the fuel for the iron and steel furnaces of that city and vicinity, the greatest iron- 
manufacturing center inthe world. The Connellsville district for a number of years, 
. or until 1903, produced from 40 to 50 per cent of the total output of the United States, 
the smaller proportion in the last three years being due to the largely increased 
production from the ‘‘ Klondike" or Lower Connellsville district in Fayette County. 

Connellsville coal is an ideal fuel for coking in beehive ovens, and all but 110 of 
the 22,033 ovens in this district were, at the close of 1905, of the beehive type. 
Connellsville coke is considered by some ironmasters to be without an equal as & 
blast-furnace fuel, and it is certainly the standard by which all other cokes are 
judged. 

The production of the district in 1905 amounted to 11,365,077 short tons, valued 
at $22,315,361, against 8,883,220 tons, valued at $13,990,329 in 1904, indicating an 
increase of 2,481,857 tons, or 28 per cent in quantity, and of $8,325,032, or 60 per 
cent in value. The average price per ton advanced from $1.58 to $1.96. 

Although there were 22,695 completed ovens in the district in 1904 and 1,014 
building at the end of the year, the total number reported in 1905 was only 22,033, 
indicating that there were over 1,700 abandoned last year. Counting the different 
banks of ovens in the district as separate plants, there were 100 establishments in 
1905, a decrease of 1 from 1904. All of the establishments produced coke in 1905. 

One of the most satisfactory features connected with the coke trade of the Con- 
nellsville region in 1905, aside from the large production and high prices, was the 
excellent service rendered by the transportation interests. There was little com- 
plaint on account of car supply, and the congested condition of traffic which greatly 
hampered business in 1902 and 1903 was conspicuous for its absence last year. It was 
altogether a red-]etter year in the Connellsville coke trade. 

It will beobserved in the following table that the yield of coal in coke in 1904 and 
1905 is shown to have been 67.4 and 66.9, respectively. This is probably more than 
the actual yield, as 664 per cent is considered the maximum yield in coke from Con- 
nellsville coal in beehive ovens, and for foundry coke the yield is considerably less 
than that. The apparently large yield is due to the fact that a large part of the coal 
charged into the ovens is not weighed but is computed by measurement, and some 
operators reported as high as 75 and 80 per cent yield, which was evidently erroneous. 

The following are the statistics of the manufacture of coke in the Connellsville 
region in 1880, 1890, 1900, and from 1901 to 1905: 


Statistics of the manufacture of coke in the Connellsville region, Pennsylvania, 1880-1905. 


. Estab- Orem Coke [Total value seue o Yield of 
Year. lish- Buila- | Con! used. produced. of cokeat | ovens, | Coal in 
ments.| Built. ing. i ovens. ton. | coke. 
, Short tons. | Short tons. Per cent. 
ji. A 67 7,211 731 | 3,367,856 | 2,206,946 | $3, 948, 643 $1. 79 65.5 
18990... dese iz vendus 28 | 15,865 80 | 9,748,449 | 6,464,156 | 11,537,370 1.94 66.8 
e A od 98 |a20, 981 686 | 14, 946, 659 | 10,020, 907 | 22,383, 432 2.23 67 
A eut 96 | 221,586 243 | 15,266, 722 | 10,235, 943 | 19,172,697 1.873 67 
199) reae 97 |a21,659 374 | 15,538,701 | 10,418,366 | 23, 785, 433 2. 283 67. 05 
IO ico 99 | 522,563 | c180 | 13, 498,859 | 9,102,391 | 20,707, 442 2.27 67.4 
A o reos 101 [422,695 | 1,044 | 13,185,690 | 8, 883, 220 | 13, 990, 329 1.57 67.4 
WG I | 100 | 422, 038 200 | 16,980,341 | 11,365,077 | 22,815,361 1. 963 66.9 


a Includes 50 Semet-Solvay by-product ovens. c Includes 30 Semet-Solvay by-product ovens. 
bIncludes 80 Semet-Solvay by-product ovens. d Includes 110 Semet-Solvay by-product ovens, 


452 MINERAL RESOURCES. 

The following table, compiled by the Connellsville Courier, of Connellsville, Pa., 
shows the shipments of coke from the Connellsville region in 1904 and 1905, by 
months, in cars and tons, with the average number of cars shipped each working day 
in the month. These figures, which include coke made in the upper and lowe? 
Connellsville districts, are considerably larger than the production reported to the 
Geological Survey. 


Shipments of coke from the Connellsville region in 1904 and 1905, by months. 


1904. 1905. 
D cam | PE, | Tons | Cem | DUE Tons. 
A A 30,077 1,157 718,382 49, 352 1,592, 1,283,152 
February ........eseseece e nenne 35, 319 | 1,418 | 845,428 | 51,928 1,856 ' 1,350,128 
Matth A deut Es 37, 804 1,400 | 1,062,192 | 57,606 1,858 1,497,756 
P RACER NEN 50, 602 1,946 | 1,118,043 | 70,904 2,367 | 1,843,502 
May MAREM 47,152 1,813! 1,146,907 | 55,829 1,801 1,451,554 
A AO IRR 38, 052 1, 461 945,520 | 52,095 1,736 — 1,354,470 
Ul "nm 36, 414 1,400  887,402| 62,493 ' 2,014, 1,622,998 
O NEE ered: 40,301 1,493! 975,724] 51,0077; 1,648 1,328,002 
September ......0..0...ceceeee eee eees 47,574, 1,830 | 1,153,471 | 06,413 — 2,214 — 1,726,734 
OGLODGE Guess od ET ies 47,214 1,816 | 1,148,089 | 55,009 1,774 ' 1,430. 238 
A senes nes 49,921, 1,920; 1,207,131 | 57,267 | 1,909 ; 1,488,942 
DECEMBER eene 50,329 ' 1,864 | 1,219,174 | 58,425; — 1,885 | 1,519,050 
A te aid AERE 1, 623 


! 12, 427, 463 | 688, 323 . 


1, 586 | 17, 896, 526 


The monthly shipments of coke from this region in the years 1900 to 1905, as 
reported by the Courier, are given in the following table: 


Monthly shipments of coke from the Connellsville region in the years 1900-1905. 


Month. 1900. 
E esee eoa EAT aude 1, 001, 882 
February oe nhe CREE 910, 729 
MARCH: cc debes eu os eee 1, 044, 588 
AT RN NE ERU 082, 551 
MÓüViussep a 934, 186 
JUDO seisde eL ATI SE 872,316 
DU uec ione Sr nth e 732, 981 
AURUS aida 698, 065 
September ................... 673, 336 
October ous coo as 734,748 
November ................... 751, 443 
December.................... 829, 409 
Tolle cepas 


[Short tons.) 


| 1901. | 1902. 


989,367 | 1,173,860 

939,756 | — 971,048 
1,150,734 ' 1,133,978 
1,070, 70% | 1,219,928 
1,084,458 | 1,300, 648 
1,075,000 | 1,234, 596 
1,046,996 | 1,271,045 
1,099,417 | 1,238,260 
1,011,439 | 1,246,095 
1,128,183 | 1,230,860 
1,070,204 | 1,079,037 

943,687 | 1,039,385 


10, 166, 234 ¡ 12,609, 949 | 14, 135, 740 


1903. 


1, 134, 272 

958, 981 
1, 274, 863 
1, 346, 053 
1, 288, 550 
1, 379, 257 
1, 327, 239 
1, 211, 826 
1, 239, 265 
1, 041, 966 

6:29, 768 

613, 187 


ee 


13, 345, 230 


1904. 


718, 382 
845, 428 
1, 062, 192 
1, 118, 043 
1, 146, 907 
945, 520 
887, 402 
975, 724 
1,153, 471 
1, 148, 089 
1, 207, 131 
1,219,174 


12, 427, 463 


1905. 


1, 283,152 
1, 350, 128 
1, 497, 156 
1, 843, 502 
1, 451, 554 
1,351, 470 
1, 62, 998 
1, 328, 002 
1, 726, 734 
1, 430, 238 
1, 455, 942 
1, 519, 050 


17, 596, 526 
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"e „al shipments, in cars, for the last eighteen years were as follows: 


Total and daily average shipments, in cars, 1888-1905. 


| | 


Year. Beas H Total "— Year. | RA Total cars. 
IN | A a /— 191 367, 383 
PE IA APR 1,046 | 326,220 | 1898 ccce N 1,416 441, 249 
T NERIS RS AC ANE ol, NER 1, 676 523, 203 
Mea ROMS: 884 | 274,000 || 1900............... vum | 1619 504, 410 
A AE A 140 A MOL o se roe totns 1,857 | 581,051 
E a EAE T MAL 210,000 | 1908 Lees carie een tp xmas 1,986 | 624,198 
A AA DN 900 | 281,677 |, 1908... ccce eere 1, 782 558, 738 
+ A AOL. MICA osa | 163 510, 759 


DN oes ede de eee opis 920 | — 289,187 || 1906 ....... eee creen | 1886 688, 328 


- ———— -—- 


The following table shows the prices prevailing for Connellsville furnace and 
foundry coke during the years 1901 to 1905. The abnormally high prices reported 
for both grades of coke in 1902 and 1903 were for coke sold for prompt delivery. 


Prices of Connellsville furnace and foundry coke, 1901-1905, by months. 


Furnace. 


Month. | E. ORENSE. APA 

| 1901. Contract For prompt Six months’ Prompt 1904. 1905. 

| price. delivery. contracts. | delivery. 
Jan.......| $1.75 $2. 25 $2. 50 to $3. 50 $3. 75 to $4. 00 $6. 00 to $7. 00 $1. 60 to $1. 65 82. 10 to $3. 00 
Feb....... | 1.75 2.25 2.50to 3.00 3.50to 4.00 4.50to 5.50 1.50to 1.65 2.00to 2.75 
Mar ......| $1.75to 2.00 2.95 2.50to 3.00 3.50to 4.00 5.00to 5.50 1.60to 1.75 2.25to 2.50 
UC RN | 2.00$2.25to 2.50 2.50to 3.00 3.75to 4.00 4.50to 5.00 1.60to 1.65 1.90to 2.25 
May ...... 2.00| 2.25to 2.50.............. | 3.00to 3.50 8.50to 4.00 1.60to 1.65 1.80to 2.00 
June ..... 1.75 to 2.00) 2.25to 2.50 2.50to 3.50 2.75to 8.00 2.75 to 8. 50 1.40to 1.65 1.75to 2.10 
DEF cos: 1.75to 2.00 2.25 3.00to 4.00 2.50 2.90 1.40to 1.50 1.75to 2.10 
Mb 1.75 to 200 2.25 3.50 to 4.00) 2.25 to 2.50 2.00to 2.50 1.45to 1.50 1.80to 2.10 
Sept ...... 1.75 to 2.00 3.00 4.00to 5.00 2.25to 2.50 2.00 to 2.50 1.40to 1.50 1.90to 2.50 
Ub oos 1.75 to 2.00 3.50 to 4.00 8.00to12.00 2.00 to 2.10 1.75to 2.10 1.45to 1.65 2.85to 3.10 
Nw. us | 1.85to 2.00) 3.50to 4.00, 7.00to 8.00.............. | 1.65to 2.00 1.75to 2.15 2.85to 3.00 
Det. usen | 2.10 to 2.25 3.75to 4.00 7.00 to 8.00 E PEE | l.65to 1.75 2.10to 2.45 2.75to 2.90 

| | 

| Foundry. 
Month. |————————— — — n - 

| 1901. 1902.a 1903.a 1903.5 1904. 1905. 
NO o2. | $2.00 to $2. 25 | $2.75 to $3.00 | $4. 75 t0 $5. 00 | $6.00 to 87.50 | $2.10 to$2.50 | $2.25 to $2.75 
Feb....... 2.25 | 2.75to 3.00 (0) 6.00to 7.00 | 2.10to 2.25 | 2.50to 3.00 
Mati. | 2.50 | 2.75to 3.00 (0) 6.00to 7.00 | 2.10to 2.50 | 2.75to 3.25 
ME Li | 2.50 | 2.75to 3.00 5.00 | 5.50to 6.00 | 2.15to 2.50 | 2.65to 3.00 
Me. 2.50 | 2.75to 3.00 4.00 | 4.00to 5.50 | 2.00to 2.15 | 2.50to 2.75 
June......| 2.2b5to 2.50 | 2.75to 3.00 | 3.25to 4.00 | 3.50to 4.00 | 1.80to 2.00 | 2.35to 2.65 
mE e 2.25to 2.50 | 2.75to 3.00 | 3.00to 3.25 | 3.00to 3.50| 1.75to 1.85 2.2to 2.50 
ib oui 2.25to 2.50| 2.75to 3.00 3. 00 8.00| 1.75to 1.85 | 2.25to 2.50 
Sept ...... 2.25to 2.50 | 4.00to 4.50 | 2.75to 3.00 | 2.75to 3.00 | 1.75to 2.00 | 2.40to 8.00 
5 PRA 2.25to 2.50 | 4.50to 5.00 | 2.75to 3.00 | 2.75to 3.00 | 1.80to 2.25 | 2.75to 3.50 
Nov ...... 2.2510 250 | 450to 5.00 |.......... 2 -- | 9.50to 2.65 2.00to 2.50| 3.50to 4.00 
Docs : 2.35to 2.50 | 4.50 to LI ds | 2.15to 2.50 | 2.25to 2.50 3.40to 4.00 

| 

a Contract prices. b Prompt delivery. c No contract prices quoted. 
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The prices quoted in the foregoing table are for strictly Connellsville coke as 
reported by the Iron Age. ‘‘Main line” and ‘‘outside’’ brands are usually quoted 
from 15 to 25 cents below strict Connellsville. 

Greensburg district. —The production of this district, which had shown a steady 
increase for ten years. fell off about 35 per cent in 1904, but recovered in 1905, the 
output last year showing an increase of 236,279 tons, or about 75 per cent over 1904, 
and of nearly 100,000 tons over 1903, when the largest previous production was 
reported. Four ovens were abandoned in 1905, reducing the number from 1,332 to 
1,328. One plant of 10 ovens was idle during the year. 

The statistics of production in 1889, when the first ovens were built, in 1890, 1900, 
and from 1901 to 1905 have been as follows: 


Statistics of the manufacture of coke in the Greensburg district, Pennsylrania, 1889-1905. 


Estab-|_ OVEN". Coke Total value| Value of | Yield of 

Year. lish- Build. | Coal used. | produced, | Of coke at | Cvens, | coalin 

ments. Built. ing ovens ton. | coke 
Short tons. , Short tons. , Per cent. 
e cennika 2 50 16 82, 070 20,459 | $21,523 | $1.05 63.5 
O roca 2 58 0 44, 000 30, 261 44,290 | — 1.46 68.7 
rca 5, 680 | 280] 331,305 | 196,709! 442,704] 2.25 59.4 
TA 6! 99 0| 406,957! 257,785 464,692 | 1.80 63.3 
1902 A 7i 1,240! 193 | 725,744 | 441,941 1,298,576 | 2.78 60.9 
1908.................. 701 1833! O| 813,216 | 451,885 1,477,134 | 3.27 55.5 
LOO EROA 7| 1,332, 0| 511,303 | 814954, 551,28] 1.75 61.6 
10059. dae 7 | 1,328 | 100| 904009 | 651,233 | 1,155,958 | — 2.096 0.7 


Irwin district.—This district includes the ovens located near the town of Irwin, in 
Westmoreland County, and also those located in what may be termed the Irwin 
basin, on the Youghiogheny River. More than half of the ovens in the district 
were idle during all of last year, and the others were operated but a short time dur- 
ing the year. The production, which dropped from 133,290 short tons in 1903 to 
8,793 tons in 1904, increased again to 164,601 tons in 1908. 

The Irwin district began making coke in 1889. The statistics of production in that 
year, in 1890, 1900, and from 1901 to 1905 are shown in the following table: 


Statistics of the manufacture of coke in the Irwin district, Pennsylvania, 1889-1905. 


| | . 
Estab- | Ovens Value of | Yield of 


Year. Me -7 — puia | Coal used. p OK 4 of coke at | CORE A | coal in 

i menti. Built. ing. | ovens. per ton. coke. 

| Short tona. | Short tons. | Per cent. 

D. EUN 4 | 690. — 0| 373,918 | 243,48  $35,904| $u, 6 
1890 eee cee eee eee 4! 661 o| 270,476; 172,329 256,458 149) 8 
1900 AET 5 697 0 93, 647 61,630 158,743 2. 49 65.8 
1901 o | 6 750: 0 30, 699 19,977 ' — 32,562 1.63 65 
1902 ........... sese | 6 691 | 0| 217,404} 139,299 329,410 2.36) 641 
1903 MIN ELA | 6 — 691 O| 207,007; 183,290 —— 334,434 251 64 
1901... 52a sees j 6 691 ! 0 14, 468 8,793 | 14,576 1. 66 60.8 
1905 ARR | 5: 680!  27| 258,039 164,601 325,746 1.98 63.8 


<Ilá —— i -c ee 


Lower Connellsville district.—This district, sometimes called the “Klondike,” is 
located in the western part of Fayette County, immediately west of the southern end 
of the Connellsville basin, from which it is separated by the Greensburg anticline. 
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Athe. ` '-¢ five years old, having been opened in 1900, it ranks next to Connells- 
: z the coke-making districts in the United States, having in 1905 an output 
ars ¿able that of the Flat Top district of West Virginia, which until 1902 was the 

coke-producing region in the United States. Although outside of the Connells- 
basin, the coking qualities of the coal compare favorably with that of Connellsville, 

«wa the coke is marketed as Connellsville coke. It is the only district in Pennsyl- 

vaniawhose production of coke in 1904 exceeded that of 1903, the output of the Lower 

Connellsville district exhibiting an increase of 558,158 short tons, or 24 per cent, while 

the total production in the State decreased 789,868 tons, or 5.05 percent. The record 

for 1905 shows an increase of nearly 1,000,000 tons over that of 1904, and the increase 
in the number of establishments and in the number of ovens built and building indi- 

cates still greater activity in 1906. The number of establishments increased from 34 

in 1904 to 45 in 1905 and the number of ovens from 6,570 to 7,484, while 1,145 new 

ovens were building at, the close of the year. All but 6 of the 45 establishments 
made coke in 1905, and of the 6 nonproducers 5 were new ones, whose ovens were 
hot completed. The other idle plant consisted of 30 ovens. 

The record of the district for the six years during which it has been in existence 
is shown in the following table: 


Statistics of the manufacture of coke in the Lower Connellsville district, Pennsylvania, 


1900-1905. 

; Estab- | Ovens. Coke otal value peers | Yield of 

Year. lish | Build. | Coal used. produced. of coke at] Ovens, | coul in 

ments.| Built. ing. ovens. per ton. coke. 
Short tons. | Short tons. | Per cent, 
SO ER, RTT TR ET | 12 | 2,033 | 1,112 579, 928 385,909 | $792,886 2.05 | 66.5 
B oce ERN | 17] 3,251 30 | 1,666,826 | 1,116,379 | 1,991,699 1. 784 66. 9 
SDs ROA | 21 | 4,253 705 | 2,826,242 | 1,899,111 | 4,701,068 2.475 | 67.2 
D ARAN CI, TO | 32 | 5,753 786 | 3,452,568 | 2,329,298 | 5,522,884 | 2.37 67.5 
A AR | $4] 6,570 250 | 4,229,755 | 2,887,456 | 4,623,133 1. 60 68.2 
O nts redu sd | 45| 7,484 | 1,145 | 5,666,812 | 3,871,310 | 7,532,382 1.945 68. 3 

e } | | 


Lebanon Valley and Schuylkill districts. —The Semet-Solvay ovens at Chester were 
hot 1n operation during 1905, and those at Steelton had not been completed before 
the close of the year. Both plants at Lebanon, however (90 Semet-Solvay and 232 
Utto-Hoffmann ovens), were in operation, the total production from the two plants 
amounting to 297,716 tons. 

Pittsburg district. —4 large portion of the coke made in the Pittsburg district is 
Ee slack coal obtained from the mines along the slack-water navigation of the 
Monongahela River and brought to Pittsburg in barges. Some of the run-of-mine 
coal is also brought from the fourth pool of the Monongahela River at Pittsburg. 
The production of 120 Otto-Hoffmann ovens, located at Glassport, and of 25 Semet- 
di hers, located at Sharon, in Mercer County, are included in this district. 
ud n m of the district decreased from 877,640 short tons in 1903 to 841,459 
tedio à p Increased to 1,463,774 tons in 1905. The number of ovens increased 
380 Nao to 2,226, the number of establishments remaining the same. There were 

In course of construction at the end of the year. 


le 
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The statistics of production in 1880, 1890, 1900, and from 1901 to 1905 have heen as 
follows: 


Statistics of the manufacture of coke in the Pittsburg district, Pennsylvania, 1880-1905. 


" Estab- Lors Coal used, | Coke . [Total value bier Yield of 
ixi ments, | Built nee "| produced. | ° ovens. Der ton: “coke. 
Short tons. | Short tons. Per cent. 
da 21 | 54 o| 194,393 | 105,974 | $254,500 | 22.40 55 
A 14 | 5H o| 149,280 | 98,984)  171,465| 1.82 68 
E AE 8| 1,641 o| 962,610 | 570,678 | 1,418,982 | — 2.48 66.1 
C E ic oleae 10 | 1,651| 227| 1,266,947 | 818,478 | 1,090614 | 2078| — 642 
1900 0,:5 ee rede ees 10| 1,611 | 232] 1,488,973 | 969,863 | 1,924,942] 2018|  6£1 
19089. eri een 9! 1,636! 359| 1,404,660 | 877,640 | 2,632,827 | 3.00 62.5 
NOG toes states 8| 2,195 O | 1,870,629 | 841,459 | 1,795,257 | — 2.13 61.4 
1908 d: cosa o eese bg |c2,226 | — 380 | 2,317,150 | 1,463,774 | 3,699,486 | 2.459] 632 
| 


aIncludes ovens and production in Allegheny Valley district. 
b Includes 2 establishments in Mercer County and 2 in Allegheny Valley district. 
c Includes 332 Otto-Hoffmann and 25 Semet-Solvay ovens. 


Reynoldaville- Walston district.—This district, in Jefferson and Clearfield counties, 
includes all of the ovens of the Rochester and Pittsburg Railroad, as well as those of 
the low-grade division of the Allegheny Valley Railway, and those connected with 
the mines of the New York Central and Hudson River Railway. The production in 
1905 amounted to 831,904 short tons, compared with 709,502 tons in 1904 and 810,359 
tons in 1903. -All of the 8 establishments in the district made coke in 1905. 

The following are the statistics of the manufacture of coke in the Reynoldsville- 
Walston district for the years 1880, 1890, 1900, and from 1901 to 1905: 


Statistics of the manufacture of coke in the Reynoldsville- Walston district, Pennsylvania, 


1880-1905. 

a at wn, | Seg E 

Year. ish- . of coke at coal in 

Build- produced. ovens, 

ments.! Built. ng. ovens. per ton coke. 
| Short tons. | Short tons. Per cent. 

IBN LI cue vebe T S Ese i 3 117 0 45, 055 28, 090 $46, 359 $1.65 62 

T890 Lec de uode ed 8 | 1,737 0 652, 966 406, 184 771, 996 1.90 62 

1900 PEE 7| 2,010 0| 1,115,923 625,553 | 1,847,869 2.15 96 
TOO) aaa? 7| 2,010 0 | 1,059, 107 589,677 | 1,171,878 1. 988 56.7 
19005 1 Loir essen 7| 2,029 0| 1,251,765 689,890 | 1,422,148 2.06 56.1 
ea 7 | 2,003 O | 1,420, 709 810,359 | 2,688, 472 3.32 57.4 

A 8| 2,101 200 | 1,313,507 709,502 | 1,585, 960 2. 235 54 
1905222. 52222 9 D 0 o« 8| 2,303 200 | 1,463,680 831,904 | 1,638,934 1.97 56. 8 


+ | 


Upper Connellsville district.—This district includes that portion of the Connellsville 
trough or basin which lies north of a point a short distance south of the town of 
Latrobe, Westmoreland County. The coal of this vicinity differs somewhat from 
that of the basin proper, so that in addition to its geographic position there is another 
reason for separating the production from that of the Connellsville district. The 
production of the district in 1995 amounted to 755,946 short tons, against 390,540 
tons in 1904 and 784,132 tons in 1903. 


» 
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P d 
Ss. yf'the manufacture of coke in the Upper Connellsville district, Pennsylvania, 
1880-1905. 

Es A Mati eat EREMO 
Y Ut M SE Coal used | Coke p coat ‘coke at bed i E 

ear. - s of coke a coal in 

ments.| Built. Bolle: | produced. | * ovens. ovens, | coke 
^ | per ton. 

Short tons. | Short tons. Per cent. 

Os 8 797 0 819, 927 229, 433 $397, 945 $1.73 72 
A 14 | 1,569 28 | 889,277 | 577,246 | 1,008, 102 1.75 64.9 
o — I P 14, 1,999 0| 1,042,170 690, 449 | 1,378,629 1. 996 66.2 
j| p 16 | 2,082 100 852, 448 669,511 | 1,033, 991 1. 815 66.8 
AAA 17 | 2,132 406 | 1,413, 476 936,854 | 2,193, 332 2.84 66.3 
LL PE. 19 | 2,556 280 | 1,180,947 784,132 | 2,133,513 2.72 66.4 
INA A rese 19 | 2,660 27 601, 236 390, 540 590, 097 1.51 64.9 
1906 AAA 19 | 2,434 30 1, 159, 158 755, 946 | 1,445, 568 1.91 65.2 

TENNESSEE. 


Although the coke product of Tennessee in 1905 was 23.43 per cent larger than it 
was in 1904, it did not reach the totals made in either 1902 or 1903. The production 
last year amounted to 468,092 short tons, valued at $1,184,442, against 379,240 short 
tons, valued at $905,540, in 1904. In 1903 the coke product amounted to 546,875 
tons, and in 1902 the highest mark in the history of the State was reached with a 
production of 560,006 tons. 

One establishment, was abandoned in 1905, reducing the number from 17 to 16, the 
same number as was reported in 1903. Of the 16 establishments, 4 with a total of 
196 ovens were idle during 1905. One of the idle establishments was the second 
largest in the State. The number of completed ovens was increased from 2,436 in 
Ros to 2,015 in 1905, and 60 new ovens were building at Waldensia at the close of 

e year. 

The statistics of the production of coke in Tennessee for the years 1880, 1890, 1900, 
and from 1901 to 1905 have been as follows: 


Statistics of the manufacture of coke in Tennessee, 1880-1905. 


Value of | 
Total value Yield of 
——— Coke coke at 
Year. lish- Build- Coal used. produced. of coke at ove coal in 


ments.| Built ing ovens per ton coke. 
Short tons. | Short tons. Per cent. 

1880.5 uo eoo on 6 656 68 217, 656 130, 609 $316, 607 $2. 42 60 

1890.2. eee code: 1 | 1,664 292 600, 387 348, 728 684, 116 1.96 58 
O cerro 14 | 2,107 340 854, 789 475,432 | 1,269,555 2. 67 55.6 
o NEN: 14 | 2,135 258 739, 246 404, 017 952, 782 2. 358 54.6 
VW ees 15 | 2,269 116 | 1,025,864 560,006 | 1,597,041 2. 85 54.6 
A 16 | 2,439 | 304 | 1,001,356 | 546,875 | 1,706,722 | 3.12 54. 6 
1904 ........, LLL. 17 | 2,436 190 718, 181 379, 240 905, 540 2. 388 52.8 
LL P E 16 | 2,615 60 862,320 | — 468,092 | 1,184,442 2.58 54.3 


DI — nes E ORE DEMNM ENIM NEM 
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The character of the coal used in the manufacture of coke in Tennessee is early 
equally divided between run of mine and slack, most of which is washed bee 
coking. Nearly 80 per cent of the coal used in 1905 was washed, as shown in the 
following table: 


Character of coal used in the manufacture of coke in Tennessee, 1890-1905. 


[Short tons.] 
Run of mine. | Slack. 
Year Peet cad =e ae ES aa pts age Seah A> Bene Total. 
Unwashed. Washed. | Unwashed. | Washed. 
O e eR saca O | 255,359 | 0 273, 028 72, 000 600, 387 
PROG REPRE CERTO | 96, 744 59, 284 , 285, 906 242, 721 684, 655 
1900 daa 150, 697 349, 448 24,122 330, 522 854, 789 
A A 224,723 282, 129 | 34, 088 198, 306 739, 46 
VO es RON e ont elles 287, 064 334, 109 : 47,161 357,530 | 1,025,864 
2008 da ta 157,717 404, 919 74.560 364,130 | 1,001,356 
POO ENTARTETE EEES PA E | 1,471 302, 943 60, 784 852, 983 718,181 
POO c canst aaa LEES | 134,432 | — 241,302 | 46,073 437, 513 | 862, 320 
UTAH. 


As there is but one company in the State of Utah engaged in the manufacture of 
coke, the statistics of production have been included with those of Colorado. The 
coals of this State are practically identical in character with those of western 
Colorado. 

VIRGINIA. 


The development of the coking industry in the southwestern counties of Virginia 
has during the last ten years been exceptionally rapid and the State now ranks fourth 
among the coke producers. Since 1893 there has been only one year in which there 
was a decreased output and this was in. 1904, when production fell off generally 
throughout the United States, and the loss shown by Virginia in that year was so 
small as to be practically negligible. The production in 1905 amounted to 1,499,481 
short tons, against 1,101,716 tons in 1904 and 1,176,439 in 1903, the record year prior 
to 1905. The increase over 1904 was 397,765, or 36.1 per cent, and over 1903 the 
Increase was 323,042 tons, or 27.5 per cent. The value increased from $1,772,717 in 
1904 to $2,869,452 in 1905, a gain of 31,096,735, or 62 percent. The number of estab- 
lishments has been the same, 16, during the last three years, but the number of ovens 
has increased from 4,251 in 1903 to 4,345 in 1904 and to 4,549 in 1905. Of the 16 
establishments, 2, with a total of 107 ovens, were idle in 1905. One of these was the 
plant of 56 Newton-Chambers ovens at Pocahontas, which have not been operated 
for several years. 

Practically all of the new work in the last few years has been carried on in Wise 
County, on the Clinch Valley branch of the Norfolk and Western Railroad. The 
coke made in this district is the only coke made in Virginia from coal mined exclu- 
sively in the State. There are two plants in Virginia, one at Lowmoor and one at 
Covington, the coal for which is drawn from mines in the New River district of 
West Virginia. The coal for the ovens at Pocahontas, in Tazewell County, is 
obtained from mines whose workings extend across the State boundary line 
into West Virginia. The openings to the mines, however, and the coke ovens are in 
Tazewell County, Va., and it is customary to credit the coal as well as the coke to 
Virginia. 
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A 
: The Jollowing are the statistics of the manufacture of coke in Virginia for the year 
1853, when the industry was first established, in 1890, 1900, and from 1901 to 1905: 
| Statistics of the manufacture of coke in Virginia, 1883-1905. 
| Estab- D mM Coke [Total value vane o Yield of 
Year. lish- Build- | Coal used. produced. of coke at DEDE coal in 
ments. | Built. ing. ovens. | per ton. coke. 
Short tons. | Short tons. | Per cent. 
jl... TU 1 | 200 0 39, 000 25, 340 $44, 345 $1. 76 66 
1890 — 2 | 550 250 251, 683 165, 847 278, 724 1. 68 66 
1900... 5.3 rr vos 7 42,331 300 | 1,083,827 685,156 | 1,464,556 2. 137 63. 2 
1901 i oie ee 7 22,715 O | 1,400,231 907,130 | 1,483,670 1. 685 64.7 
AA A | 14 «2,974 , 1,208 | 1,716,110 | 1,124,572 | 2,322, 228 2. 065 65. 5 
1908 cds | 16 234,251 142 | 1,860,225 | 1,176,439 | 2,724,017 2.315 63. 2 
1904 iste eee i xe RR 16 «4,315 68 ' 1,636,905 | 1,101,716 | 1,772, 717 1. 609 67.3 
1905 iii | 16 | a 4, 519 | 0; 2,184,369 | 1,499,481 | 2,869, 452 1. 913 68. 6 


a Includes 56 Newton-Chambers by-product ovens. 


The character of the coal used in the manufacture of coke in Virginia in 1905 was 
nearly equally divided between run of mine anó slack, all of which was used raw or 
unwashed. Some washing of the coal was attempted a few years ago, and a small 
amount was washed in 1904, but these trials have done little more than demonstrate 
that the coal does not need washing in order to make a good coke. 


Character of coal used in the manufacture of coke in Virginia, 1890-1905. 


[Short tons.) 


Run of mine. Slack. 
Year. AU — aa E 
| Unwashed. | Washed. | Unwashed. Washed. 
do ea dto Aes 98,215 0 153, 468 0 251, 683 
td a ala cee Da nas 620, 207 0 463, 620 0 | 1,083, 827 
DOO AN 869, 203 0 531, 028 O 1,400,231 
A ele LCD e. 1,018, 148 0 697, 962 0 1,716,110 
i90d lr Lut s PUE dT 857, 332 0 1, 002, 893 0| 1,860, 225 
[s E ROR NE 1, 213, 226 44, 222 379, 457 0| 1,636,905 
A EHE 1,026, 656 0 1, 087, 713 O | 2,184,369 


WASHINGTON. 


Washington is the only one of the Pacific coast States producing coal of a quality 
suitable for the manufacture of coke. The operations are not of special importance, 
particularly when they are compared with the output of other coke-producing 
States, but they are of interest as establishing the fact that it is possible to produce a 
metallurgical coke from the Washington coals. There were 5 establishments in 
the State at the close of 1905, a decrease of 1 from 1904, 1 establishment of 40 ovens 
having been abandoned. Of the other 5 establishments, 2 with a total of 31 ovens 
were idle, both in 1904 and 1905. The 3 establishments which have made coke in 
the last three years include 185 ovens. The amount of production of the State has 
not varied much in the last five years, although the percentage of increase in 1905 
over 1904 was 17. 
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The coke industry in Washington began in 1884, since which time the + dod 
record has been as follows: 


Statistics of the manufacture of coke in Washington, 1884-1905. 


! H 
Fstab- ONES i Ge ifori value! Vase Of” Yield of 
Year. lish- Build- Coal used. | produced. | Of coke at pend coal in 
ments. Built | ime | Ovens. per ton. | coke. 
V | Short tons. | Short tons. | Per cent. 
1884 ....... cesses. 1 0 0 | 700 400 $1,900 | $1.75 57.5 
AN 2 30 80 9,120 5, 837 46, 696 8.00 64 
OO dd 2 90 0 51, 310 33, 387 160, 165 4.797 61.5 
o E 4 148. 100 78,393 49, 197 239, 028 4. 858 27 
E AN 5 231 | 0 68, 546 40, 305 199, 195 4.94 68.5 
1903 uote 6 256 0 73, 119 45, 623 214, 776 4.71 62.4 
1004 ERI 6 256 0 76, 993 45, 432 207,357 4. 56 59 
1900. to ced cca dc 5 216 0! 85,715 53, 137 251,717 4.74 62 


WEST VIRGINIA. 


With an increase in coke producgon of over a million tons in 1905, West Virginia, 
for the third time in the last five years and for the eleventh time in twenty-one years, 
occupies second place in the rank of coke-producing States, a position which this State 
and Alabama have taken almost alternately for more than a decade. The exception- 
ally large production of West Virginia in 1905 (exceeding that of Alabama by over 
800,000 tons, or more than 30 per cent), coupled with the greater activity in construc- 
tion of new ovens, indicates that the State will now continue to rank next to Penn- 
sylvania as a producer of coke. During the last two or three years there has been 
a rapid extension of railroad lines in West Virginia, the older transportation com- 
panies building branch “feeders”” into new coal fields, while several new roads are 
rapidly pushing construction. Probably the most important of these new lines is the 
Deepwater-Tidewater Railroad, building from Norfolk, or Sewells Point, Va., to the 
coal fields in the southern portion of the State. This road will penetrate the fields 
of the Pocahontas, the New River, and the Kanawha series. The present western 
terminus is at Deepwater on the Kanawha River, a short distance below Kanawha 
Falls, and shipments of coal from this portion of the road (about 50 miles of which 
were completed before the close of 1905), by connection with the Chesapeake and 
Ohio Railroad at Deepwater, were begun in the summer of 1905.  Simultane- 
ously with the beginning of the railroad building, coke-oven construction was begun, 
and, by the close of 1905, 505 ovens were completed at Page on Lower Loup Creek, 
and a few thousand tons of coke shipped from there were included in the production 
of the Kanawha district, to which series the coals at this point belong. 

Important coal fields in the central part of the State are also being opened up by 
the building of the Coal and Coke Railway from Charleston to Elkins, this road 
almost crossing the State in a northeast-south west direction, while the eastern con- 
nections of the Wabash Railroad interests now building to tide water will give 
an additional outlet for the coals and cokes of the northern part of the State. 
Important developments have also been made on the line of the Morgantown and 
Kingwood Railroad in the northern part of the State, where the Freeport coal of 
Pennsylvania is well developed and which here possesses excellent coking qualities. 
The rapid progress made in the Tug River district, lying west of and contiguous to 
the Flat Top district on the Norfolk and Western Railroad, is also of prime impor- 
tance to the coking industry of the State. The Tug River production was largely 
responsible for the increased output of the State in 1905. 
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T:* c ne production of West Virginia in 1905 amounted to 3,400,593 short tons, 
vio at $6,548,205, against 2,283,086 tons, worth $3,757,850, in 1904, an increase of 
1,117,507 tons, or 49 per cent in quantity, and of $2,790,355, or 74.5 per cent in value. 

The number of establishments increased from 137 in 1904 to 143 in 1905, a gain oí 
6. The number of completed ovens increased from 16,929 to 19,189, a gain of 2,260, 
and there were 1,214 ovens building at the close of 1905, compared with 1,319 in 
1904. Of the 143 establishments in 1905, 33 were idle, but 4 of these were new, the 
ovens not having been completed before the close of 1905. Nineteen of the idle 
establishments were in the Upper Monongahela district. The total number of idle 
ovens, exclusive of those not completed, was 2,083. 

The following table exhibits the statistics of coke production in West Virginia in 
1880, 1890, 1900, and from 1901 to 1905: 


Statistics of the manufacture of coke in West Virginia, 1880-1905. 


Esab.| 09 Coke Total value| V8lue Of | Yield of 
Year. lish- Build- | Coal used. | produced. | 9f cokeat | vens, | coal in 
ments. | Buil ing. ovens. | per ton. coke. 
Short tons. | Short tons. Per cent. 
1S ici 18| 63 40 | 230,758 | 138,755 | $315,797 | $2.30 60 
t 55 | 4,060| 834 | 1,895,206 | — 833,977 | 1,524,746 | — 1.83 60 
1900 a cesa cesser tus 106 (310,249 | 1,306 | 3,868,840 | 2,358,499 | 4,746,633 | 2.01 60.9 
A '  12[|a11,544 | 1,254 | 3,734,076 | 2,283,700 | 4,110,011 | 1.80 61. 1 
oi | 120 12,056 | 2,341 | 4,078,579 | 2,516,505 | 5,833,226 | — 2.318 61.7 
o centu: | 136 «15,613 | 2,687 | 4,347,160 | 2,707,818 | 7,115,842 | — 2.628 62.3 
ini 137 |a16,929 | 1,319 | 3,513,338 | 2,283,086 | 3,757,850 | — 1.646 64.4 
rr iras 143 |319,189 | 1,214 | 5,829,695 | 3,400,593 | 6,548,205 | 1.92 63.8 


a [Includes 120 Semet-Solvay ovens at Wheeling. 


As shown in the following table by far the larger part (nearly 70 per cent) of the 
coal used in coke making in West Virginia is slack, and of this 90 per cent is unwashed. 


Character of coal used in the manufacture of coke in West Virginia since 1890. 
[Short tons.] 
Run of mine. | Slack. 
Year. pc UE a ap y Total. 
| 
| 
| 


Unwashed. | Washed. Unwashed. , Washed. 


o A ws cae vacate adeccnceuss | 324, 847 0 930, 989 139, 430 1, 395, 266 


E ERR TT TR | 405, 725 24,054 1, 476, 003 182,034 | 2,087,816 
3900.5. 0c E eect EE do 509, 960 8, 000 3, 140, 064 210,816 | 3,868,840 
1901............ PTEE ovate eiut Sra 733,786 0 2,705, 392 294,898 | 3,734,076 
IN E PEE EEE 1, 262, 393 0 2,517, 223 298,963 | 4,078,579 
1903. EI 1, 149, 761 3, 000 2, 890, 310 304,089 | 4,347,160 
(o EN 1, 247, 935 1,350 2,128, 251 165, 802 | 3,543,338 


AA Shits seeeteas eens 1, 445, 099 1, 950 3,577,793 304, 853 5, 329, 695 


PRODUCTION BY DISTRICTS. 


It has been customary in the preceding reports of this series to consider the coke 
production by districts into which the State has been divided. These districts are 
known, respectively, as the Upper Monongahela, the Upper Potomac, the Kanawha, 
the New River, and the Flat Top. The first two arein the northern part of the 
State, and are named from the fact that they are drained by the headwaters of the 
Monongahela and Potomac rivers. The other three districts are in the southern 
portion of the State. The New River district includes the ovens along the line of 
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the Chesapeake and Ohio Railroad and its branches from Quinnimont on the east to 
Hawks Nest, near which point the coals of the New River series go below water 
level. The Kanawha district embraces all of the ovens along the Kanawha River 
and its tributaries from Mount Carbon to the western limit of the coal fields. The 
ovens of the Gauley Mountain Coal Company at Ansted are included in the New 
River district, although the Ansted coal belongs in reality to the Kanawha series 
and lies about 1,000 feet above the New River coals. The Flat Top region is also 
drained by the upper portion of the New River, and includes the ovens in West Vir- 
ginia which belong to the Pocahontas coal field. The Flat Top district is by far the 
most important, and bears the same relation to the production in West Virginia that 
the Connellsville district bears to that of Pennsylvania. Since 1900 the statistics of 
production of the Flat Top district have included the new operations along Tug 
River lying west of and contiguous to the Flat Top district. The output from this 
district averages something over 50 per cent of the total coke product of the State, 
although its proportion in 1902 and 1903 was somewhat less than this figure. Some 
new ovens constructed in Tygarts Valley in 1902 have been added to the Upper 
Potomac district. The production of coke in 1904 increased in one district only— 
the Flat Top—and this increase was due not to any greater activity in the Flat Top 
district proper but to the production by the United States Coal and Coke Company 
in the Tug River region, whose ovens and output have been added to the Flat Top 
district. In 1905 the production of each district was increased, that of the Flat Top- 
Tug River district showing the largest increase in point of tonnage and the Kanawha 
district showing the largest percentage. 

In the following tables are exhibited the statistics of coke production in West 
Virginia, by districts, during the last two years: 

Production of coke in West Virginia in 1904, by districts. 


i ue . | 
Estab- | rens Coke Total value en Yield of 
District. lish- Build- | Coal used. | produced. | of coke ovens, | “oal in 
ments, | Built. | p '| at ovens * | coke 
. E. ton 
E M PR DHL ct Y | —gJ—— ——— 
Short tons. | Short tons. ; Per cent 
Flat Topa........... 53 | 10,023 684 | 2,024,055 | 1,320,314 | $1,928,871 | $1.46 65.2 
Kanawha........... 14 1,112 600 152, 517 92, 014 142, 858 1.65 60.3 
New River.......... 26 | 2,156 18 387, 265 233, 014 439, 521 1. 89 60.2 
Upper Monongahela | 37 | 62,348 17 478,513 328, 820 749, 805 2.28 68.7 
Upper Potomac and ' 
ygarts Valley....| 7| 1,290 0 500, 988 308, 924 497, 295 1.61 61.7 
Total.......... | 137 | 16,929 | 1,319 | 3,513,338 | 2,283,086 | 3,757,850 1. 646 64.4 
aIncludes Tug River district. bIncludes 120 Semet-Solvay ovens. 
Production of coke in West Virginia in 1905, by districts. 
O X 1 s. E NEC Nue _ i 
Estab- m Coke [Total value| Value of | Yield of 
District. lish- Build. Coal used. | Produced. | Of coke | ovens | coal in 
ments.| Bullt. i | | P '| at ovens I coke. 
B per ton 
Short tons. Short tona. Per cent. 
Flat Topa........... 56 | 11,287 | 1,074 3,162,820 | 2,042,123 | $3, 604,923 | $1.765 64.6 
Kanawha........... 14 | 1,617 0 415,808 | — 249,251 504, 784 2.025 60 
New River.......... 25 | 2,129 0: 514,850: 301,626 622, 815 2. 06 68.6 
Upper Monongahela 39 | 52,861 90 | 576, 201 ' 389, 213 965, 402 2.48 67.5 
Upper Potomac and 
ygarts Valley... 9| 1,295 50 600,016 | — 418,380 850, 331 2. 03 63.4 
Total.......... 143 | 19,189 | 1,214 5,329,695 , 3,400,598 | 6,548,206 1.92 63.8 


| | 


a Includes Tug River district. b Includes 120 Semet-Solvay ovena. 
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Flat ] | fep district. —Until the close of 1902 this district was, next to the Connells- 
ville-Gistrict of Pennsylvania, the most important coke-producing region of the 
United States, but the largely increased production of the Lower Connellsville dis- 
trict in 1902 placed that district in advance of West Virginia’s chief producer. Like 
the coal of the Connellsville region, that of the Flat Top district produces a coke 
which makes an ideal fnel for blast-furnace purposes. Chemically it is superior to 
the Connellsville, as it is lower in mineral contents or ash, and it is regarded by 
. Some ironmasters as equal in physical properties to the Connellsville coke. The 
production of the Flat Top district has included that of the Tug River district, in 
which the United States Coal and Coke Company had built 2,022 ovens up to the 
close of 1905 and had 129 ovens building December 31. The production of the Flat 
Top district (including Tug River) amounted in 1905 to 2,042,123 short tons, against 
1,320,314 tons in 1904, an increase of 721,809 tons, or nearly 55 per cent. There was 
an increase of 3—from 53 to 56—in the number of establishments, but two of the new 
plants were not completed, and of the third, only a few of the 818 ovens begun in 
1905 were put in blast before the close of the year. The Flat Top district began pro- 
ducing coke in 1886. The output for that year and for 1890, and that of the Flat 
Top-Tug River district since 1900, has been as follows: 


Statistics of the manufacture of coke in the Flat Top district of West Virginia, 1886-1905. 


" Estab- Syans Coke _ Total value kie rA Yield of 
s ae Built. ee ONSE produced. " ONDE. F Gat ion. cock é 
Short tons. | Short tons. Per cent. 
MM odes ah. 2 10 38 1,075 658 $1, 316 $2. 00 61.2 
A ARA 17 1,584 252 566, 118 325,576 571, 239 1.75 201.0 » 
Me o re 38 | 5,290 | — 666 | 1,952,274 | 1,208,838 | 2,290,947 | — 1.895 61.9 
MA REAPER 42| 0,049 | — 918 | 1,899,366 | 1,160,856 | 1,893,581 | — 1.68 61.1 
AA 44 | 6,90 1,741 1, 781, 136 1, 109, 203 2, 189, 607 1.974 62.3 
| | A IQ 51 | 8,994 | 1,329 | 2,094,127 | 1,314,758 | 3,126,512 | 2.38 62.8 
DN Lus Raduno 53 | 10,023 684 2, 024, 055 1, 320, 314 1, 928, 871 1. 46 65.2 
1905 


bende MT 56 | 11,287 | 1,074 | 3,162,820 | 2,042,123 | 3,604,993 | — 1.765 64. 6 
| 


a Includes establishments in the Tug River district since 1900. 


New River district. —This district includes the ovens along the Chesapeake and Ohio 
Railroad and the New River from Quinnimont on the east to the junction of the 
New and Gauley rivers. The ovens at Ansted on Gauley Mountain are included in 
this district, although the coal belongs by right to the Kanawha series. The coals 
of the New River district are for the most part high-grade coking coals, and the coke 
product is much prized as a blast-furnace fuel. The production in 1904, owing 
largely to labor troubles at the mines, was the smallest in ten years, and while the 
record for 1905 shows an increase over 1904, the production last year was less than 
in any year from 1900 to 1903, inclusive. 


«v» Google | 
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The statistics of the manufacture of coke in the New River district in 1. ~ 
1900, and from 1901 to 1905, have been as follows: 


Statistica of the manufacture of coke in the New River district, West Virginia, 1880-190. 


y Estab- a ae EN Total value Value of Yield of 
AO Ya, SIEM Senis | e 
— ee pr A PRADA 

Short tons. | Short tons. Per cent. 

a 6| 46| 40) 159,032] 98,427 | $239,977 | $214 | 62 
1890 ode 12 773 4 275, 458 174, 295 377.8417 _ 2.17 | 63 
Wade 27 | 1,722 | 560 | 568,856 | 341,527 | 750,637 | 2.198! 60 
AS 28l 2,128 | 261 | 657,003 | 309/3731 823,060 | 206 | es 
A 27 | 2,156 | 175| 521,973 | 817,086 — 981753 | — 3.096 60.8 
DI p NN NE 28 | 2,243 | 500] 619,230 | — 365,844 ; 1,129,701 | — 3.06 59.5 
TOO oir oor eeu: 26 | 2,156 18 | 387.265 | — 233,014 , — 439,521 | — 1.89 60.2 


1900... ecu end ae se 25 | 2,129 0 514, 850 301, 626 ! 622, 815 2. 06 58. 6 


Kanawha district.—The Kanawha district includes all the ovens along the banks of 
the Kanawha River from its formation by the junction of the New and Gauley rivers 
to the western limits of the coal fields. It also includes the new developments on 
Lower Loup Creek, reference to which was made on a preceding page and which 
added over 500 ovens to the producing capacity of this district in 1905. The pro- 
duction of the district, which had shown a declining tendency since 1899 (except in 
1903), took a decided jump in 1905 and made the record output of 249,251 tons in 
1905, and the probabilities are that this will be considerably increased in 1906. 

The statistics of the manufacture of coke in the Kanawha district in 1880, 1590, 
1900, and from 1901 to 1905, have been as follows: 


Statistica of the manufacture of coke in the Kanawha district, West Virginia, 1880-1905. 


r a Coke Total value| Value of | yield of 

Year. lish- Builg. | Coal used. Bod ced, | Of coke at pue ene. conl in 

ments. | Built. ing. | Ovens. per ton. coke. 

1 

| Short tona. ' Short tons. Per cent. 
PERO S eS shee eet ee 4 18 0 6, 789 4, 300 $9,890 | $2.30 63.3 

Oe 6 474 0 182, 340 104,076 196, 583 1.89 57 
1900 .......-eeeee sre 11 847. 80 291,277 165, 339 412, 636 2. 495 56.7 
Dilasa 11 877 > 50 281, 787 164, 736 314, 473 1.909 58, 4 
1909 iia 11 872 60 232,145 | — 130,642 354, 759 2.715 56.3 
1908 AA | 13 967 321 296,552 | — 179,988 567,308 | — 3.15 60.7 
1904 cnn 14! 1,112 60, 102,517 92,014 112,858! 1.55 | 60.3 

I0 toate asd ecu. | 14 L617 0 | 415, RON 249, 251 504, 734 2.025 | 60 


Upper Monongahela district. —This district embraces coke ovens in the counties of 
Harrison, Marion, and Taylor, and derives its name from the fact that the region is 
drained by the head waters of the Monongahela River. It includes the well-known 
mining regions in the vicinity of Clarksburg and Fairmont, which are among the 
most important in the State. The production for the district in 1905 was 389,213 
short tons against 328,820 tons in 1904. Of the 39 establishments and 2,861 ovens in 
the district, 19 establishments, having a total of 1,048 ovens, were idle last year. 
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das Statistics of coke production in the Upper Monongahela district in 1880, 1890, 


Pu and from 1901 to 1905, are shown in the following table: 


Statistics of the manufacture of coke in the Upper Monongahela district, West Virginia, 


1880-1905. 
Estab-| Ovens | Coke Total value] Value of | Yield of 
Year. lish- Build- | Coal used. | produced. | OÍ coke at | Gy hn coal in 
ments. | Built. ing. | ovens. per ton. coke. 
Short tons. | Short tons. Per cent. 
1880 ee 8 145 0 64, 937 36, 028 $68, 930 $1.91 55 
1890 125.22 tión 18 1,051 90 | 276, 367 167, 459 260, 574 4.56 60 
1900... RIS 24 | 21, 563 0 584, 265 355, 861 817, 340 2. 297 60.9 
A EE 25 |a 1,685 0 497,215 317, 470 657, 232 2.07 63.8 
TOS 31 |a1,698 75 916, 322 547,497 | 1,617,389 2.95 59.7 
T903 cu rs 37 ¡42,319 337 724,915 437,522 | 1,315,336 3.01 60. 3 
1904 co 37 [a 2,348 17 | 478,513 | 328,820 749,805 2.28 68.7 
1905 2.22.2. eceeeeeeee 39 | a2, 861 90 | 576,20 | 389,213 | 965, 402 | 2.48 67.5 


a Includes 120 Semet-Solvay ovens at Wheeling. 


Upper Potomac and Tygarts Valley district.—The Upper Potomac district includes 
the ovens along the line of the West Virginia Central and Pittsburg Railroad, in the 
region drained by the upper waters of the Potomac River. The statistics since 1902 
include also the operations of some new ovens in the Tygarts Valley just across the 
Ohio-Potomac divide, but practically continuous with the Upper Potomac district. 
The production of the district in 1905 amounted to 418,380 short tons, against 308,924 
tons in 1904. One establishment of 17 ovens was idle in 1905, and one other of 50 
ovens was not completed before the end of the year. 

The statistics of the manufacture of coke in the Upper Potomac and Tygarts Val- 
ley district in 1887, 1890, 1900, and from 1901 to 1905, are shown in the following 
table: 


Statistics of the manufacture of coke in the U; per Potomac and Tygarts Valley district, 
West Virginia, 1887-1905. 


Estab- y Vener ! Coke Total value veme ol Yield of 
Year. lish- Buila- Coal used. | produced. | Of coke at ovens | coal in 
ments. | Built ing. ovens per ton coke. 
Short tona. | Short tons. Per cent. 
i.n 1 20 50 8, 565 2,211 $4, 422 $2. 00 62 
A EM 2 178 28 94, 983 61,971 118, 503 1.91 65 
1900... rr IRE 6 827 0 472,168 286, 934 475, 078 1. 655 60.8 
1901 sce ci cote sss 6 805 25 398, 705 241, 265 421, 665 1.75 60.5 
A exe 7 990 290 62,, 003 412,077 689, 718 1. 67 65.7 
1908 mE 7| 1,090 200 612, 336 406, 706 976, 985 2. 40 66.4 
A 7| 1,290 0 500, 988 308, 924 497, 295 1.61 61.7 
E AA 9| 1,295 50 


660, 016 418, 380 850, 331 2. 08 63.4 


OTHER STATES. 


In the following table are presented the statistics of production in the years 1900 
to 1905 of those States in which there are but one or two establishments. "These 
States are Indiana, Maryland, Massachusetts, Michigan, Minnesota, New Jersey, 
New York, Wisconsin, and Wyoming. 
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Of the several States included in this statement, six of them—Maryland,.  '- 
Minnesota, New Jersey, New York, and Wisconsin—produced coke made fru: ^ 
mined in other States, while one—Massachusetts—obtains its coal supply partly froi 
Nova Scotia and partly from West Virginia. Allof the ovens in Maryland, Massachu- 
setts, Minnesota, New Jersey, New York, and Michigan are by-product retort ovens. 
One of the two establishments in Wisconsin is also a by-product recovery plant. 

The statistics of production for Wisconsin and Wyoming for years previous to 1900 
may be found by reference to preceding volumes of Mineral Resources. 

The statistics of production in the States having less than three establishinents 
since 1900 are shown in the following table: 


Statistics of coke production from 1900 to 1905 in States having only one or two 


establishments. 

Fstab-| Oven | m Total value: Value of Yield of 

Year lish- | Build. | Coal used. duedd.  Ofcokeat COLS | coal in 

ments. | Built. | ing. | | ovens. per ton. coke. 

| 

| Short tona. | Short tona. | Per cent. 
1900 2 os es takes 10 | 832 594 708, 295 | 506, 730 | $1, 454, 029 | $2.87 | 71.5 
ries osos ni s2 609 793, 187 564,191 | 1,607,476 | — 2.849 7 
AA 11 898 742 852, 977 | 598, 869 | 2, 063, 894 | 3. 446 | 10.2 
T1900 AA eos 17 1, 308 760 1,306, 707 . 932, 128 | 3, 228, 064 | 3. 46 71.3 
El 14 1,753 658 | 2,046,310 1,469, 84» , 4,830, 621 8. 286 nu 
LT QNM 12 ¡41,666 b145 | 2,222,723 | 1,660,857 | 5,500,337 | 3.31 74.7 


a Includes 270 Semet-Solvay, 953 Otto-Hoffmann, and 141 Rothberg ovens. 
b Includes 80 Semet-Solvay and 65 Otto- Hoffmann ovens, 
Of the total production of 1,660,857 short tons in 1905, shown in the preceding table, 
1,617,355 short tons, or 97 per cent, were made in by-product retort ovens. This is 
a little less than half of the total production of by-product coke in 1905. 


GAS, COKE, TAR, AND AMMONIA. 


By Epwarp W. PARKER. 


INTRODUCTION: 


Since 1902 a chapter devoted to the production of gas, coke, tar, and ammonia has been 
incorporated in the annual volume, Mineral Resources of the United States. This has 
been somewhat as a supplement to the reports on the production of coal and the manu- 
facture of coke and in response to a demand from producers of gas and coke and of the 
by-products of tar and ammonia for statistical information on these subjects. Previous 
to 1902 (in 1898) a special chapter on these subjects was prepared for this report, and 
the annual reviews since 1902 have followed in a general way the same lines as the 
1898 report. The present report includes, in addition to the statistics of the production 
of gas, coke, tar, and ammonia at gas works and in by-product coke ovens, a statement 
of the production in 1905 of the quantity of gas and tar produced at water-gas works 
using crude oil for enriching purposes. These statistics have not been considered in 
any of the preceding reports. At some of the gas houses oil is used with the coal in the 
production of gas, but the entire production is included in the statistics of coal gas. 

The report for 1898 was compiled from returns received from 433 companies manu- 
facturing gas from coal. It did not, however, include the output of gas, tar, and 
ammonia produced at the 520 by-product coke ovens in operation that year. The 
statistics for 1902 and succeeding years have included the production from both gas 
works and by-product coke plants, and, as previously stated, the present chapter con- 
tains in addition a statement of the production of gas and tar from water-gas works. 

In 1902 there were 533 companies reporting, an increase of 100 from 1898. The 
reports included the returns from 1,663 by-product coke ovens. In 1903, 528 coal-gas 
companies reported, the production including the output of 1,956 by-product ovens. In 
1904 reports were received from 534 companies and included the production from 
2,910 by-product ovens. The current chapter is made up from reports received from 
529 companies and includes the output of 2,908 by-product ovens. The compara- 
tively stationary condition of the statistics, so far as the number of companies reporting 
during the last four years is concerned, is probably due to the fact that most of the 
development in gas making in late years (outside of the by-product coke oven con- 
struction) has been in the manufacture of water gas. There were in operation in the 
United States in 1905 477 water-gas companies which reported their production to the 
United States Geological Survey. "These companies produced a total of 82,959,000,000 
cubic feet of gas, while the total production from coal-gas works and by-product ovens 
was 43,655,000,000 cubic feet, which shows that nearly two-thirds of the total quantity 
of gas produced was water gas. About 8 per cent of the coal gas and nearly 7 per cent 
of the water gas made was lost by leakage, fire, or otherwise, the total quantity of coal 
gas saved and sold being 40,454,000,000 cubic feet and of water gas 77,412,000,000 
cubic feet. Of the coal gas sold 26,818,000,000 cubic feet were for illuminating and 
13,636,000,000 cubic feet for fuel purposes. Of the water gas 59,532,000,000 cubic feet 
were sold for illuminating and 17,880.000,000 cubic feet for fuel. The total gas sold 
for illuminating purposes was, therefore, 86,350,000,000 cubic feet and for fuel 
31,516,000,000 cubic feet, indicating that 73 per cent, or nearly three-fourths of the 
total consumption, was for light and 27 per cent for heat. 
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Excluding the operations of oil and water gas works, whose production has i. 
considered in the preceding reports of this series but which are considered at th« 
of this chapter, the following statistics are presented: 

The total quantity of coal carbonized at coal-gas works and in by-product c 
ovens in 1905 was 8,187,812 short tons, of which 4,628,981 short tons, or over 55 per 
cent, were consumed at by-product oven plants and 3,558,831 short tons, or something 
less than 45 per cent, were used at gas works. In 1904, when the total quantity of coal 
used was 7,058,157 short tons, the consumption was nearly equally divided between the 
gas houses and the oven plants; and in 1903, when the total quantity of coal carbon- 
ized was 5,843,538 short tons, the gas houses used 3,238,085 short tons and the oven 
plants 2,605,453 short tons. From this it will be seen that while in two years the 
consumption of coal in gas houses has increased only about 10 per cent, that used in 
by-product ovens has increased over 2,000,000 tons, or nearly 80 per cent. Eighty per 
cent of the increased consumption in 1904 over 1903 and practically all of the increase 
in 1905 over 1904 was in by-product ovens. 

The total production in 1905 was 40,454,215,132 cubic feet of gas (not including that 
lost or wasted), 5,751,378 short tons of coke, 80,022,043 gallons of tar, 46,986,268 gallons 
of ammonia liquor (equivalent to 22,455,857 pounds of anhydrous ammonia), and 
38,663,682 pounds of ammonia sulphate, against 34,814,991,273 cubic feet of ges, 
4,716,049 short tons of coke, 69,498,085 gallons of tar, 52,220,484 gallons of ammonia 
liquor (equivalent to 19,750,032 pounds of anhydrous ammonia), and 28,225.210 
pounds of ammonia sulphate in 1904. The total value of all these products in 1905 
was $56,684,972, against $51,157,736 in 1904. 

In the following table is presented a statement of the quantity of coal carbonized 
and the quantity of gas, coke, and tar produced at gas works and in by-product ovens 
in 1904 and 1905. No separation was made of the production of ammonia. It should 
be stated here that by the production of gas in by-product ovens is meant the quantity 
of surplus gas sold. No record is kept of the quantity of gas actually produced at by- 
product oven plants. Most of the gas made is consumed in the process or used under 
boilers, and some is allowed to escape into the air. 

The quantity of gas sold at gas works per ton of coal coked was 8,633 cubic feet in 
1905, as compared with 2,102 cubic feet sold at by-product coke oven plants. Estimat- 
ing that each ton of coal coked at these works would produce 10,000 cubic feet of gas, 
the output of gas from by-product works in the United States in 1905 would have been 
46,289,810,000 cubic feet. 


Coal consumed and gas, coke, and tar produced at coal-gas works and in by-product coke 
ovens in the United States in 1904 and 1905. 


1 004. 
e — A " — ——— 
By-product coke 
Kind of product. Gas works. plants. Total. 
ATA short tons.. 3, 485, 208 3,572, 949 7,058, 157 
Coal gus produced and sold............. cubic fect..| — 30,109, 449, 125 4,705,542, 148 | 34,814,991, 273 
¡AN a.n... enenanona0enen. short tons.. 2,107, 820 2, 608, 229 4,716,049 
Tar produced, ni er spacia eed gallons.. 41, 726, 970 27,771,115 69, 498, 085 
| | 
19035. 
Coal coked. ON short tons. .' 3,558, R31 | 4,628, 981 | 8, 187, 812 
Coal gas produced and sold............ cubic feet..; 30,722,278, 832 | 9,731,936, 300 | 40, 454, 215, 132 
Coke produced...................-008- short tons..| 2, 289, 030 ; 3, 462, 348 5,751, 378 


Tar produced c6 cacec ici - gallons. .| 43, 642, 189 | 36, 379, 854 | 80, 022, 043 
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Since 1902 the total quantity and value of these products and of ammonia liquor and 
sulphate have been as follows: 


Production of gas, coke, tar, and ammonia, and value thereof, at gas works and by-product 
coke ovens in the United States, 1902-1905. 


1902. 1903. 
Quantity. Value. Quantity. Value. 
Gas toldo epic cubic feet..| 29,079,073,555 | $29,342,881 | 31,049, 461,511 $30, 315, 776 
COME s rap LEE Ix PEDE ES short tons.. 3, 373, 204 11,251, 164 3, 941, 282 13, 634, 005 
TD O ote die alias gallons. . 53, 099, 508 1, 871, 243 62, 964, 393 2, 199, 969 
Ammonia (reduced to NII:)...... pounds.. 14, 906, 813 1,057,922 17,643,507 1,291, 732 
Ammonia sulphate................. do.... 11,276, 502 319, 685 12, 400, 032 389, 028 
1904. 1905. 
Quantity. Value. Quantity. Value. 
Gas sold....................... cubic feet. 1 34,814,991,273 | $32,090,998 | 40, 454, 215, 132 $32, 937, 456 
Coke anida short tons.. 4,716,049 14, 693, 126 | 5,751,378 18, 844, 866 
A — gallons.. 69, 498, 085 2,114, 421 80, 022, 043 2,176, 944 
Ammonia (reduced to NIT3)..... pounds.. 19, 750, 032 1, 487,196 22,455,857 1, 728, 254 
Ammonia sulphate................. do.... 28, 225,210 771,995 38, 663, 682 997, 452 


PRODUCTION OF GAS. 


The quantity of gas produced at gas works and by-product coke works in 1905, as 
reported by the 529 companies who made returns to the Geological Survey, amounted 
to 43,654,807,037 cubic fect. Of this amount 3,200,591,905 cubic feet were lost through 
leakage, fire, or otherwise and reported as ‘unaccounted for." The net product sold, 
therefore, amounted to 40,454,215,132 cubic feet, which was valued at $32,937,456, or 
an average of 81.4 cents per thousand cubic feet. In 1904 the total quantity of gas 
sold was 34,814,991,273 cubic feet, valued at $32,090,998, an average of 92 cents per 
thousand cubic feet, and in 1903 the quantity sold was 31,049,461,511 cubic feet, 
valued at $30,315,776, or an average of 97 cents per thousand cubic feet. These 
figures indicate quite a decided decline in the selling price of gas, and it is interesting 
to note that the average price of bituminous coal at the mines during the same period 
has declined from $1.24 per short ton, in 1903, to $1.10, in 1904, and to $1.06, in 1905. 
'The decline in gas values may, however, be attributed largely to the increased use of 
fuel gas, which is particularly noticeable in the statistics for 1905. In 1903 the amount 
of gas sold for fuel purposes was about 8,100,000,000 cubic feet, at an average price of 
98 cents per thousand; in 1904 the sales of fuel gas were a little less than 9,000,000,000 
cubic feet, at an average price of 96 cents, while in 1905 the consumption amounted . 
to over 13,600,000,000 cubic feet, with an average value of 72 cents per thousand. 
At the same time there has been a decline in the average price of illuminating gas 
from 97 cents in 1903 to 91 cents in 1904 and to 86 cents in 1905. 
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Compared with 1904 the total production of gas in 1905 (excluding gas lost or unac- 
counted for) shows an increase of 5,639,223,859 cubic feet, or 16 per cent. The total 
value increased $846,458, or 2.6 per cent. Of the total increase in production, 4,685,- 
485,021 cubic feet, or more than 83 per cent, was in the quantity of gas sold for fuel 
purposes. In 1905 the quantity of gas sold for illuminating purposes was 26,817 ,836,022 
cubic feet, against 25,864,097,184 cubic fect in 1904. The fuel-gas sales were 13,636,- 
379,110 cubic feet in 1905, against 8,950,894,089 cubic feet in 1904.3 

New York remains in first place as a producer and consumer of gas, the quantity of 
coal gas made and sold in that State in 1905 amounting to a little over 5,000,000,000 
cubic feet, a decrease of 260,000,000 cubic feet from 1904. In the production of 
water gas New York far outranks all other States, with more than one-third of the 
total. Massachusetts supplanted Ohio in 1905 in the total quantity of gas consumed, 
though the latter State exceeded the former in gross production. The quantity cf 
gas unaccounted for in Ohio, however, was more than double that in Massachusetts, 
which gave the latter State a slight advantage, with a total net production of 4,975, 
000,000 cubic feet, as compared with 4,729,000,000 cubic feet for Ohio. Massachusetts 
is also an important producer of water gas, while Ohio’s production is comparatively 
insignificant. Pennsylvania is fourth in the manufacture of coal gas, with a net 
production in 1905 amounting to 3,911,000,000 cubic feet. This State is also an 
important producer of water gas, being third in rank (Illinois standing second), with 
a net production in 1905 of 8,500,000,000 cubic feet. Michigan ranks fifth in the pre 
duction of coal gas, with sales amounting to 3,264,000,000 cubic feet in 1905. Alabama, 
by reason of the development of by-product coke making in the State, shows a remark- 
able increase in the quantity of gas sold for fuel purposes and leads all the other States 
in this regard, with Pennsylvania second, Ohio third, and Michigan fourth. 

In the quantity of coal carbonized Pennsylvania stands first, Massachusetts second, 
Ohio third, New York fourth, and Michigan fifth, the first two leading in this respect 
because of the large quantity of coal used in by-product coke ovens, the greater part 
of the gas produced therein being consumed in the process of coking. 

In the following table is shown a statement of the production of gas in 1904 and 1905, 
by States, with the quantity and value of that sold for illuminating and fuel purposes 
and the quantity lost or unaccounted for. It will be observed that prices for artificial 
gas are usually low in the States where it comes into competition with natural gas, 
such as Indiana, Ohio, Kentucky, Penmsylvania, and West Virginia, and also in 
Maryland, Massachusetts, and Wisconsin, where considerable proportions of the total 
production are made in by-product coke ovens. 


a In addition to the gas produced at coal gas and by-product oven works in 1905, there entered into 
consumption 77.412,024.591 cubie feet of “water” gas, of which approximately 59,530,000,000 cubic feet 
were sold for illuminat. ng purposes and 17,880,000,000 cubie feet for fuel purpose. From this it appears 
that more than tw.ce as much water gas as coal gas is used for light and init nearly two-thirds of all 
the gas consumed is * water” gas. The details of water-gas production in 1905 are given in a subsequent 
table. Prior to 1905 these statistics were not compiled by the Geological Survey. 
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Of the total production of 43,654,807,037 cubic feet of coal gas made in 1905, 3.200,- 
091.905 cubic feet, or 7.3 per cent, were lost by leakage, fire, or otherwise, as compared 
with a loss of 2,856,848,400 cubic feet, or 7.6 per cent, out of a total production of 
37,671,839,673 cubic feet in 1904. The largest relative losses in 1905 were shown in 
the production of West Virginia, in the combined production of Idaho, North and 
South Dakota, Utah, and Wyoming, and in North Carolina. The smallest losses were 
made in California, Georgia, Maryland, tne District of Columbia. Alabama, and 
Arkansas. No loss was reported in Indian Territory and Oklahoma. There were 11 
States and Territories that reported losses of less than 5 per cent, and 25 in which 
the losses exceeded 10 per cent. 

In the following table is shown the total quantity of gas produced in each State, 
ranged according to rank, in 1904 and 1905, with the quantity and percentage of the 
gas sold, and lost or unaccounted for. Part of the gas unaccounted for is used by the 
companies producing it and is not really a loee. 


GAS, COKE, TAR, AND AMMONIA. 
0 


Rank of States im coal-gas production and the quantity sold and unaccounted for in 1904 
and 1905, by States. 


1904. 
| | Gas sold. | Gas unaccounted for. 
4 Total produc- |- Pa AA at 
E di | Hon | Quantity. | Ber | quantity. | er 
Cubic feet. Cubic feet. | Culac feet. | 
1 New YORK otra eU REA 5, 682, 106,080 | 5,265, 437, 469 , 93 416,578, 611 7 
E tua edu ee eau 5, 086, 884, 432 | 4,510,703,378 | 89 576,181,054 | 11 
3 | Massachusetts...............2---0-- 4,677, 148,820 | 4,477,056,630 | 96 200,002,190| 4 
4 Pennsylvania... ...........Luuuuu.u.. 3,025,053,824 | 2,871,281,002 | 95 153, 772, 822 5 
5 Michigan...........- esee ^ 8,021,097,576 | 2,823,086,400 | 93 198,011,176 | 7 
6: Hilinoigot oes Doe ib Ie Edo ats | 1, 899, 788,190 | 1,730,870,600 | 91 168,917,500 | 9 
7 Wisconsin..........-seeee eene | 1,831,739,220 | 1,702,654,700 | 93 129,084,520 | 7 
8 Missouri.........- eene ' 1,721,449,200 | 1,573,112,120 | 91 148, 337,080] 9 
9 Maryland and District of Columbia. .| 1, 419, 379,410 | 1, 412,033,564 | 99 7, 345, 846 1 
10. New Jersey ....... seen | 1,247,220,218 | 1,183,205, 441 | 95 64,014,777 | 5 
li^ India arras ! 990, 455,700; 894,873,600; 90 | 95,582,100] 10 
12 Minnesota.......... eese 746,279, 761 681,230, 427 | 91 | 65,049,334 | 9 
13: Kentücky icscs Jester bo ei ocv yt 739, 682,830 | 649,343,520 | 88 90,339,310 | 12 
14 Tennessee... O 615,173,565 | 516,792,565 | 84 98,381,000 | 16 
15 Rhode lIsland......................- 493,889,200 | 448,689,950 | 91 | 45,199,250; 9 
lb: IOWA Cee Oe en ey ee 477,915,100 | 433,300,000 | 91 , 44,615,100 | 9 
I Colorado........-.... eese eese 452,053,500 | 421,096,600 | 93 + 30,956,900] 7 
18 Virginia... o... esses 447,928,210 | 389,695,150 | 87 58,233,060 | 13 
19- Georgia: c: coese po cubas 411,245, 631 409, 186, 281 9.5 2,059, 350 
20 Connecticut............. euer 391,620,697 | 368, 869,966 | 94 22, 750, 731 6 
21 | Washington............ sees 352,181,376 | — 334,377,200 | 95 | 47,804,176] 5 
2 Ca ii 271,950,880 | 243,576,985 | 90 28,373,805 | 10 
23. Alabama.....-..- sensn 238,380,415 | 206,307,900 | 87 32,081,515 | 13 
24 New Hampshire and Vermont...... 207,158, 200 189,483,644 | 91 17,674, 556 9 
B. Maines e deo ono Mora hme 187, 870, 280 165, 925,550 | 88 21,944,730 | 12 
26 | West Virginia....................0.. 165, 153, 600 132, 153,600 | 80 33,000,000 | 20 
Pho TY IT RR C PERROR 149,975,575 139,190,500 | 93 10,785,075 7 
28 | Delaware. i otr a nee 130,523,200 | 128,222,400 | 98 2,300,800 | 2 
29 South Carolina... 122, 689, 000 102,981, 400 | 85 19,707,600 | 15 
30; Idaho, North Dakota, Utah, and | 
| Wyoming.. -oso-osoan 97, 094, 000 71,530,100 | 74 25, 563,900 | 26 
31 Montana, Nevada, and New Mexico.. 68, 438, 333 58,973,633 | 86 * 9,464,700 14 
X North Carolina...................... 64,743, 400 60,276,800 | 93 | 4,466,600 | 7 
33. Arkansas.....------ eene esses 64, 697, 480 62, 199,500 | 96 | 2, 497,980 | 4 
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Rank of States in coal-gas production and the quantity sold and unaccountea for in 1904 
and 1905, by States—Continued. 


1904. 
| Gas sold. | Gas unaccounted for. 
Total produc- ——— XA 
E SRM tion. Quantity. Ed Quantity. Lael 
Cubic feet. Cubic feet. Cubic feet. 
34 | Florida, Louisiana, and Mississippi.. 55, 500, 000 45,625,500 | 82 9,874,500 | 18 
S.L NC Uus ens och AAA | 50, 586, 200 47,586,200 | 94 3,000, 000 
B COND AAA | 38, 218, 370 37,257,798 | 97 960, 572 
NE T ONE RE oai d aao ee sedis X4 16, 751, 200 16,374,200 | 98 377,000 
38 | Indian Territory and Oklahoma.... 11, 898, 000 10,429,000 | 88 1,469,000 12 
a SRE IIR ER LANE iy 37, 671, 839, 673 | 34,814,991,273 | 92 | 2,856,848, 400 | 8 
1905. 
I NM EA 5, 481,602,963 5,004,667,394 | 913 | 476,935,569 | 87 
SS MAREA 5,303, 924,990 — 4,728,777,755 | 89.2 |  575,147,235 | 108 
E Mi cr 5,197,704,036 | 4,975,461,725 | 95.7 222, 242, 311 | 43 
4] PeunsyIvallà. AAA 4,054,510,624 | 3,910,669, 305 | 96.5 143, 841, 319 35 
ARMA 3, 440,593, 395 | 3,263,603,059 | 949 | 176,990,335 51 
DUI ón | 2,298, 316,500 | 2,126,338,477 | 925 | 171,978,023 7.5 
i eee OLET | 1,970,609, 660 | 1,768,186,332 | 89.7 202,423,328 103 
ET ATE Loos ETE PES SOE E | 1,958,779,780 | 1,905, 498,180 | 97.3 | 53,281,000 27 
A AAA TE aaa 1,842,195,200 | 1,672, 955,701 | 90.8 169,239,499 | 92 
10 | District of Columbia and Maryland..| 1,798,698,675 | 1,753,770,009 | 97.5 44,928,666 | 25 
OREL. XI. o. AMÓN BO APPARE, 1,571, 352,900 | 1,483,032,012 | 94.4 88,320,888 | 56 
ID IDEM eto seed 1,333,705,443 | 1,216,172,974 | 91.2 | 117,532,469 | 8&8 
A essi eger EX E pan Pa 882,820,400 | 834,691,210 | 94.5 48,129,190 | 55 
EAE E II e NAAS 690, 614, 347 596,328,520 | 86.4 94,285,827 | 126 
CM POW PA CI A 578,175, 500 | 534,747,650 | 92.5 43, 427,850 | 7.5 
E AAA 569, 782, 880 527,103,580 | 92.5 42,679,300 | 7.5 
127] A Dial rodar 536, 291,500 | 490, 466,400 | 91.5 45,825,100 | 85 
A A Pese dus 534, 602, 500 496, 695,079 | 92.9 37,907, 421 | 7.1 
101 TAO 2 Seek xen an ERIS va o dS 523, 716, 100 430,175,200 | 82.1 93,540,900 | 17.9 
E AA teas 513, 801, 470 420, 420,478 | 81.8 93, 380,992 | 182 
EP laden AM EI Dur dietis |. 480, 648, 600 468,572, 850 | 97.5 12,075,750 | 25 
OF: | REED. occ, corio taco pi | 395,641,060 359,180,276 | 90.8 30,400,784 22 
23 | New Hampshire and Vermont. ..... 212,837,100 | 190,765,514 | 89.6 | 22,071,586 | 104 
SE. LR ERE docuisse sace se Ae kan tied piunt 177,287, 790 166,917,672 | 942 10,370,118 | 58 
TOMO A AS 176, 418, 780 154,068, 475 | 87.4 22,350,305 | 126 
a) AT A EEE E N AET T 172, 128, 000 151,847,400 | 88.2 20,280,600 | 11.8 
OT i) Wb VIRI, Loo aser e Phot La 163, 045, 260 129,935,260 | 79.7 33,110,000 | 203 
28 | Idaho, North and South Dakota, 
Utah, and Wyoming....... so 135, 539, 636 108,204,812 | 79.8 27,334,824 | 2.2 
28 ! Boll Carol RIA 133, 107,670 116,931,170 | 87.8 16,236,500 | 122 
30 | Florida, Louisiana, and Mississippi. . 82, 705, 000 67,703,000 | 81.9 15,002,000 | 181 
SI) NOR. ce Leonis do AAA 74,971, 100 65,553,100 | 87.4 .9,418,000 | 126 
32 | North Carolina...................- ve 73, 758, 900 58,848,230 | 79.8 14,910,670 20.2 
33 | Montana, Nevada, and New Mexico..| 70,343,350 | 62,522,700 | 8&9 7,820,650 | 11.1 
Mu DUIENENE Ld rr etd 69, 557, 200 | 60,690,000 | 87.3 8,867,200 | 127 
AE OEE OEI serra bx Rien 53, 414, 400 | 51,914, 400 | 97.2 1,500,000; 28 
36 Indian Territory and Oklahoma.... 52, 194, 000 52,194,000 | 100 luaciónscacón=s=[:=>..** 
37 | California....... PP A VEN 30, 634, 128 | 30,474,033 | 99.5 160, 095 5 
38 


RII A Rn POE T E 18,716,200 | 18,131,200 | 96.9 585, 000 31 
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In the three years preceding 1905, during which these statistics have been compiled 
by the Geological Survey, about three-fourths of all the coal gas produced and sold 
was used for illuminating purposes, 74 per cent being so consumed in 1904, 75 per cent 
in 1903, and 80.45 per cent in 1902. "The returns for 1905, however, show that only 
66 per cent of the total was used for lighting purposes and that 34 per cent was used for 
heat. The increase in the consumption of fuel gas from 19.55 per cent in 1902 to 34 
per cent in 1905 is significant, and illustrates quite forcibly the growing popularity of 
gas for cooking and other household heating purposes. Many of the gas-making com- 
panies are offering inducements in the way of lower prices for gas when used for heating 
purposes, even when drawn from the same mains as the lighting gas, separate meters 
being installed; and the cleanliness and convenience of gas are not to be questioned. 
Another reason for the increased percentage of fuel gas is the fact that probably the 
larger part of the gas output of by-product cokeovens is used for iron and steel making, 
the ovens being operated in connection with the iron and steel mills. The actual 
quantity of coal gas used for fuel purposes has increased nearly 150 per cent in thrce 
years—from 5,678,000,000 cubic feet in 1902 to 13,636,000,000 cubic feet in 1905. 

The following table shows the total quantity of gas sold in 1904 and 1905, by States, 
with the quantity and percentage used for illuminating and fuel purposes: 


Quantity of illuminating and fuel coal gas sold in 1904 and 1905, by States. 


1904. 
Illuminating. Fuel. 
State. Total sales. - = = 
Quantity. ¡Percent.| Quantity. | Percent. 
Cubic feet. Cubic feet. Cubic feet. 
Alabama... soe cece 206, 307, 900 118, 469, 150 57 87, 838, 750 43 
Arkamsas.... 2.0.2.0 cece eee ee eee 62, 199, 500 33, 838, 620 54 28, 360, 880 46 
California......................... 37,257,798 23, 486, 888 63 13, 770, 910 37 
Colorado......................... 421, 096, 600 172, 112, 600 41 248, 984, 000 59 
Connecticut...............LLuuu... 368, 869, 966 258, 774,111 70 110, 095, 855 30 
Delaware.......................-- 128, 222, 400 93, 498, 352 73 34, 724, 048 27 
Florida, Louisiana, and Missis- | 
prn BENOIT ES 45, 625, 500 26, 662, 750 58 18, 962, 750 42 
e AA T 409, 186, 281 239, 189, 869 58 169, 996, 412 42 
Idaho, North Dakota, Utah, and 
Wyoming....................... 71, 530, 100 | 19, 159, 900 27 52, 370, 200 73 
NUDOS steeds ations cos 1, 730, 870, 600 873, 233, 250 50 857, 637, 350 50 
Indiana..........................- 894, 873, 600 603, 099, 694 67 291, 773, 906 33 
Indian Territory and Oklahoma. 10, 429, 000 4, 498, 850 43 5, 930, 150 57 
A scc Choate: 433, 300, 000 219, 387, 660 51 213, 912, 340 49 
Kansas................-eeeeeee eee 243, 576, 985 109, 356, 605 45 | 134, 220, 380 55 
Kentucky.......................-- 649, 343, 520 421, 413, 470 65 227, 930, 050 35 
Miine oi o a 165, 925, 550 116, 889, 125 70 49, 036, 425 30 
Maryland and District of Colum- | 
PE EEE E E E E tai arals a 1, 412,033, 564 ' 1,400,273, 564 99 11, 760, 000 1 
Massachusetts...................- 4, 477,056,630 | 4,039, 492, 138 90| 437,564, 492 10 
Michigan......................-... 2,823,086, 400 | 1,904,053, 353 67 919, 033, 047 33 
Minnesota........................ 681, 230, 427 550, 137, 335 81 131, 093, 092 19 
MIO o coo eec ve Eire ritus 1, 573, 112, 120 877, 209, 672 56 695, 902, 448 44 
Montana, Nevada. and New 
MOXÍCO o doen eR Im RIVER 58,973, 633 30, 831,078 52 28, 142, 555 
Nebraska....................Lse.. 47,586, 200 24, 829, 050 52 22,757, 150 48 
New Hampshire and Vermont.... 189, 483, 644 147,038, 233 78 42, 445, 411 22 
New Jersey... ss euo cas 1, 183, 205, 441 967, 120, 752 &2 216, 084, 689 18 
New York.......................- 5,265, 437,469 | 4,503, 230, 726 86 762, 206, 743 14 
North Carolína................... 60, 276, 800 40, 910, 100 68 19, 366, 700 32 
I TT T 4,510,703, 378 | 3, 144, 353, 983 69 | 1,366, 349, 395 31 
9 A ERE anh 16, 374, 200 9, 610, 000 | 59 | 6,764, 200 41 
Pennsylvania. . ................... 2,871,281,002 | 2,676,015, 601 93 195, 265, 401 7 
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118 MINERAL RESOURCES. 
Quantity of illuminating and fuel coal gas sold in 1904 and 1905, by States—Continued. 
1904. 


muU 
A AO ri 40,454,215, 132 | 26,817, 836,022 — E a 


Digitized by 


State. 

E RRA 
Bouth Carolina...............-.-- 
pu AEAT E S T 516, 792, 565 
o 6 ee eskxacosssszrercesvatdé cts 139, 190, 500 
pico Ee ee ERR RTT Pe eee 389, 695, 150 
bl 05 15 acces acc a prados 334, 377, 200 
blo B4 o TRITUM 132, 153, 600 
bb Lo UMP TS PT TT 1, 702, 654, 700 

TONS od GS PEERS WES UPEÉ 34, 814, 991,273 | 25,804,097, 184 

1905. 
Doro PITT PEFTPPEPIWER 1, 905, 498, 180 88, 178,060 
AZTERDSMN. .oosesecsescosasépa asés 51,914, 400 32, 803, 940 
A Lice E LAURS e Ebr PRORCFLES 30, 474, 033 11, 463, 121 
ISON ooo y od 496, 695, 079 186, 837, 850 | 
Contediogt.......isiso cocecsavecs 527, 103, 580 333, 878, 920 
PREIS. AA 60, 690, 000 38, 280, 500 
d Louisiana, and Missis- 
NO PR AA 67, 703, 000 29, 387, 000 
Bos 225965 J4ERA EA RR 468, 572, 850 243, 059, 500 
Idaho, North and South Dakota, 

Utah,and Wyoming............ 108, 204, 812 40, 528, 052 
PIG AAA AE Peet YT 1, 708, 186, 332 850, 373, 945 
IBN AAA piss 1, 216, 172, 974 704, 757, 008 
Indian Territory and Oklahoma 52, 194, 000 13, 834, 000 
A PARA TIT A TTE. 534, 747, 650 288, 383, 885 
O ARNA T A TTET 151, 847, 400 46, 598, 400 
A A E baron | 596, 328, 520 335, 862, 264 
MINE VE ENET | 154,068,475 | — 106,969, 415 
Maryland and District of Colum- | 

RANA A 1,753,770,009 | 1,713,957, 825 
Massachusetts...........2...2-++- | 4,975,461,725 | 4,489, 764, 701 
MIDI comisarios 3, 263, 603,059 | 2,153, 938, 046 
O A A ez E es ^ 834,691,210 567,219, 410 
MIBIQUE PEE ET 1,672, 955, 701 872, 796, 283 
Montana, Nevada, and New 

MOTO Loris ere Vut Fami nx a 62, 522, 700 18, 992, 720 
Nebraskas idorasi yei 65, 553, 100 31, 909, 000 
New Hampshire and Vermont.... 190, 765,514 143, 596, 884 
OW JN A 1, 483,032,012 | 1,144,064, 312 

E AA 5,004, 667,394 | 4, 417, 698, 676 
North Carolina......... eS RT eee 58, 848, 230 35, 969, 300 
A AP A 4,728,777,755 | 3,031,002, 133 
AA 18, 131, 200 10,580, 300 
a a DIA 3,910,669, 305 | 2,190, 416,022 
bod Dan: AA 490, 466, 400 318, 018, 020 
South Carolinase. ........ 45.52 116, 931, 170 74, 120, 820 
o AA e dsonh 430, 175, 200 273, 772, 407 
pi ETET AEE ET 166, 917,672 60, 402,007 
buo EPEE AR T 420, 420, 478 322, 709, 181 
pa T T ae ESEE iesus sed ue cuan 359, 180, 276 204, 039, 265 
bi Adi PROA 129, 935, 260 126, 022, 460 
WOOO c rasass tasks E Rd pex 2, 126, 338, AAA 1, 265, 560, 390 
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GAS, COKE, TAR, AND AMMONIA. 779 
PRODUCTION OF OIL AND WATER GAS. 


Since the manufacture of coke in retort ovens assumed, in 1897, an importance 
sufficient to be considered an independent industry, the problems regarding the 
supply of and the demand for the by-products obtained have created a desire for 
statistical data on these products as produced at gas houses; and as no other bureau 
of the Federal Government was charged with that duty at that time the Geological 
Survey undertook the preparation of the special report on the production of gas, coke, 
tar, and ammonia in 1898, and since 1902 the statistics have been collected each 
year. Similarly the statistics of coal-gas production have suggested a desire for 
information as to the production of oil and water gas, and in response to numerous 
requests the following information has been collected and compiled for this report. 

Returns were received from 477 oil and water-gas producing companies, and these 
show that tne total production of water gas in 1905 was 82,959,228,504 cubic feet. 
Of this quantity 5,547,203,913 cubic feet, or 6.7 per cent, were lost by leakage, etc., 
leaving 77,412,024,591 cubic feet as the net production obtained and sold. As the 
quantity of gas made and sold at coal-gas and by-product coke-oven works was 
40,454.215,132 cubic feet, it appears that the consumption of water gas and gas made 
from crude oil was nearly twice as much as that made from coal. It also appears 
that while the average price of coal gas in 1905 was 81.4 cents per 1,000 cubic feet, 
that of vil and water gas combined was a fraction of a cent in excess of $1 per 1,000 
cubic feet. Still further comparison shows that whereas 66 per cent of the produc- 
tion of coal gas was sold as illuminating gas, 77 per cent of the combined production 
of oil and water gas was used for this purpose. 

The quantity and value of oil and water gas produced in the United States in 1906, 
by States, are shown in the following table. New York is by far the largest producer, 
with 37 per cent of the total. {Ilinois comes second, with 12 per cent of the total. 
and Pennsylvania third, with 11 per cent 
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PRODUCTION OF COKE. 


The total quantity of coke produced in retort or by-product recovery ovens and at gas 
works in 1905 amounted to 5,751,378 short tons, valued at $18,844,866, against 4,716,049 
short tons, valued at $14,693,126 in 1904, and 3,941,282 short tons, valued at $13,634 ,0% 
in 1903. Of the total product in 1905, 2,289,030 short tons, or 39.8 per cent, were pre 
duced at gas works, and 3,462,348 short tons, or 60.2 per cent, in retort ovens. In 194 
the production of gas-house coke amounted to 2,107,820 short tons, and that of retort- 
oven coke to 2,608,229 short tons; in 1903 the production of gas-house coke was 2,058,885 
short tons, and that of retort-oven coke 1,882,394 short tons. It will be seen from this 
that of the total increase in 1905 over 1904, 854,119 short tons, or 82.5 per cent, was in the 
the production of retort-oven coke, and that compared with 1903 the output of retort- 
oven coke has increased 83.9 per cent, while that of gas-house coke shows a gain oí 11.18 
per cent. ' 

The total quantity of coal carbonized or coked at gas works and by-product oven 
plants in 1905 was 8,187,812 short tons, of which 3,558,831 short tons were used at gas 
works, and 4,628,981 short tons in retort ovens. In 1904 the consumption was nearly 
equally divided, gas works using 3,485,208 short tons and retort ovens 3,572,949 short 
tons. 

The average price per ton for the coke produced was $3.28 in 1905, ngainst $3.12 in 
1904. 

Many gas companies are engaged also in the electric-light business, and coke pro- 
duced at the gas works, as well as a considerable quantity of tar, is used for firing in 
the electric-light plants. Other coal-gas producers are also producers of water gas, and 
the coke from the coal benches is used for firing the water-gas plant. Some coke is also 
used in the carbonization of coal at some of the gas works. It will be noted, therefore, 
that not all of the coke produced at gas works in the United States is sold, a consider- 
able quantity of it being consumed at the works where it is produced. The total pro- 
duction is given as nearly as possible in these reports, the quantity consumed being 
arrived at as accurateiy as possible, and the value placed upon it is the same as that 
received for the coke sold. 

The following table gives the production of coke at gas works and in by-product 
ovens in 1904 and 1905, by States, arranged according to their rank in producing 
importance: 


Rank of States in production of coke in gas works and by-product ovens in 1904 and 1905. 


1904. 
Num- | | 
Rank State bs Quantity Value Value | tu d 
l IUS | Tish- di per ton. | coke. 

‘ments. 

| | Short tons. | Per cent. 
a | Pennsylvania. 2. oc expe tops 8 , 813,708 | $1,906,309 $2.31 69.9 
2 | Massachusetts. ......o.oooococnocomoonoco. ' 45 626,170 ` 2,078,298 3.32. 60.9 
3 | New York. oso thi cr oth Sd Verve | 55 508,920 1,689,105 3.32, 61.2 
4 | Maryland and District of Columbia...... ' 8 369,123 1,288,456 3. 49 69.8 
5| MADAME DP | 10H 363, 301 744,745 2.05 69.4 
GO Me: iecur a casa |. 46| 356.023 976,032 2.74 60.5 
T Michigån its 37 339,955 | 1,073,888 3. 16 68.9 
8 | Wisconsin.ccc. ecce ice re ER ELEC ERUEA 18 219, 049 898, 949 4.10 72.6 
9 | West Virginia. ......................2000- 7 168, 800 493, 009 2.92 73.1 
10, New Jersey............ cse 15 162,697 , 499,756 3.07 68.3 
11 ! Tinos... 2.1.0... 22-2 eee ee eee eee ee eee | 47. 122,012 462, 854 3.77 60.3 
ED optan 20 121, 685 429, 265 3.53 63.3 
13 ' Minnesota............lssee essere res 6. 82. 028 369, 875 4.51 10.4 


FEINER TOS E a 30 | 65,485 | 211, 686 3.23 59.1 
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Rank of States in production of coke in gas works and by-product ovens in 1904 and 


1905—Continued. 
1904. 
p | 
= ber of . Value Yield of 
ank State. estub-, Quantity. Value coal in 
lish- | | per ton. | “coke. 
ments. 
| 
| j Short tons. | | Per cent. 
15 ' Cui. e 12 53, 298 $123, 235 ! $2.31 07.5 
16 | Tennessee....................... eee eens 8 45, 681 163, 262 3.57 65.5 
17 | Rhode Island. ............................ 3 32, 318 140, 605 | 4.35 64.9 
18. Colorido. tii 4 30,797 | 126,718} — 4.1 68.5 
19 | A O E EE 16 29, 660 141,042 4.75 59.5 
20^ WAPRIDIB e neds eRaS O 13 27,337 | 08, 387 3.60 55.5 
21 | Connecticut. circa 9 24, 730 102, 868 | 4.16 60.6 
22 | Georgia........-sccceccccccsccccccccecses 9 24, 583 | 90, 204 3.07 52.8 
23 Washington....... A birra 7 24,315 , 78, 765 3. 24 66.2 
24. NANI ii AS eee teen eet | 11 19, 160 71,132 3.71 59.0 
25 | New Hampshire and Vermont........... l 7 14, 638 | 72,118 | 4.97 67.5 
96. Mains epos exact (uei eet Au ance! | 7 12,045 68, 159 5.65 62.3 
27 | duo CY 852.65 A A es 9 10, 114 | 60, 895 6.02 61.1 
28 | South Carolina..........................e 3 10, 107 | 46, 250 4.57 77.3 
29 | Delaware......................esee eres 3 7,350 22,200 : 3.02 51.3 
30 | Arkansas........-eeesee eene 5 4, 996 19, 300 3.86 66.2 
31 | Idaho, North Dakota, Utah, and- W yo- | 
MiP oc Sie ee SEN 5 4,823 28, 307 5.87 49. 5 
32 | North Carolina........ooooooooosooconon. l 6 4, 597 | 20, 253 4.40 56.3 
33 | Florida, Louisiana, and Mississippi...... 5 4,096 | 16, 056 3.92 60.1 
34 | Montana, Nevada, and New Mexico. ..... 5, 3, 808 | 23, 993 6.30 53.0 
35 | Nebraska e 3 3, 528 | 20, 420 5. 79 60.6 
36: California dar 3 | 2, 485 23,607 ' 9.50 60.0 
37 OPEROM: TN 3 1,147 | 7, 559 6.59 58.7 
38 | Indian Territory and Oklahoma......... | 3. 790 | 4,904 | 6. 20 59.5 
DORAL cR (00534. 4,716,049 | 14,693,126 3.12 | 66.8 
| ml ! | 
1905. 
1 TRA | 30 | 1,374,815 | $3,903, 634 $2.84 73.0 
2 | Massachusetts. ..............0..2000e eee 44 | 070,542: 2,247,074 3. 35 71.3 
BOW ond pos a opa © 40 | 497,908 | 1,446,387 2.91 ' 71.6 
4| Michigans 2. er dina 42 410, 718 1, 502,253 3.38 75.0 
LEN NOW bdo) dR PP | 51 | 423,167 , 1,335, 345 3.15 61.3 
6 | District of Columbia and Maryland...... | 8 406,764 1,334,206 3.28 15.2 
NATA ees | 10 a384,206 , 1,157,987 3.01 70.8 
8 Wisconsin. i usocdo e RR x Rr ER 20 203,759 | 1,252,106 4.20 74.9 
9 New Jersey... ico. ir RR pex ve 16 | 191, 824 613, 084 3.35 73.9 
10 | Minnesota............. 0.20. cece eee eee ees 8 134,670 560, 964 4.23 70.6 
TREE RORIS IIO l a | 120,564 | — 487,772 3.76 | 59.5 
12 Missouri 19 124,886: 439,920 3. 52 64.1 
13 | West Virginia.......................2.00% 6 119, 369 415, 468 3. 48 70.4 
14 dls corte o ce kone eee 3. 90, 927 303, 354 3.34 60.8 
15. | Kentucky... iid scudo PP PRRIPID Rs 12 | 56,328 | 183, 100 3.25 69.3 
CUE AA bes uon A EE HA ONDE 16 . 39, 369 179, 533 4.56 63.6 
17 | Tennessee... 2.2.2.2... ee ee eee eee eee 8 39, 159 135, 790 3.47 61.2 
18 | Counecticut...................... eere 7 37,958 133, 407 3.51 62.5 
19 | Colorado............ccececeeecececeeeeees "E. 35. 089 140, 673 4.01 66.1 


a In addition 438 tons were produced and unsold, there being no market for it. 


184 MINERAL RESOURCES. 


Rank of States in production of coke in gas works and by-product ovens in 1904 and 


1905—Continued. 
1905. 
' Num- | 
d | ber of Value Yield of 
&nk. State. | estab-; Quantity. Value. coal in 
lish- per ton. | coke. 
| ments. | 
| | Short tons. Per cent. 
20 | Rhode Island.......................... eee! 3 | 34, 868 $135,018 $3.87 64.8 
21! Georgia. ......ccecececcececeececceceeccese | 9l  3,70| 101,181 2.91 61.0 
22 | Virginia... ooooocccccconcccncnconcnncnnono | 13, 32,422| 116,879 3.60 38.2 
23, Washington..........020.ceeeeucececeeees ZEE 28,000 | — 109,032 3.89 68.9 
24 : New Hampshire and Vermont........... 7 14, 095 74, 863 5.31 64.1 
o A A CE OSEE | 9 11, 984 54,531 4.55 63.2 
26 South Carolina.............2.:2eeeeeeee ee "E 11,823, — 42,992 | — 3.04 80.8 
E oc DER xS REESE RUE qe EE | 7 10, 746 51,253 4.77 62.1 
ORC O A O Bc RE A 7 9, 749 35, 260 3.62 | 90.9 
ui Idaho, North Dakota, South Dakota, | MN i | 
Utah, and Wyoming................... 8' 7,462 42,1 5.75 48. 4 
30 Florida, Louisiana, and Mississippi...... | T 6,180 , 26, 313 4.26 60.8 
31 North Caroling cuina ep re | 6 5,373 29, 253 5.44 52.6 
32 | Nebraska........-20cec-eeeeeecceececccees | 3 4,916 26,135 5.32 63.5 
33 | Deli Waübtc oco bocoloessou cesa S ve opa asE 3 4,128 | 12, 740 3.00. 53.0 
34 ' Montana, Nevada, and New Mexico. ..... 4 | 4,017 | 26, 348 6.55 49.0 
35. Arkansas........esessssseee cece cee aeeees 4 3, 894 16, 247 4.17 62.5 
36 | Indian Territory and Oklahoma......... 5 3, 636 16, 551 4.55 55.0 
37 | Californias. .ccievees eee eph eder ee races 3 1, 710 16, 384 9.58 53.6 
38) (OTCHORS jee se i chs teen Sabo Sennen does | 3 1,327 8,946 6.74 58.5 
OI 527 5,751,378 | 18,844, 866 3.28 70. 25 


4 
o 
e 
E 


PRODUCTION OF COAL TAR. 


Coal tar, as the raw material from which is obtained creosoting oils, aniline dyes, and 
ealts, and innumerable organic chemical compounds and medicinal preparations, is of 
much more economic importance in some of the European countries than" it is in the 
United States. This country is considerably in the rear, particularly when compared 
with Germany, in the development of chemical industries based on coal tar, the products 
of which are imported to the value of several million dollars each year. At the present 
time coal-tar manufacture in the United States is confined principally to the produc- 
tion of creosote and of tars and tar pitches suitable for roofing papers, paving materials, 
etc. With the continued development of the retort-oven coking industry, however, 
and an assured supply of coal tar, there is every reason to believe that chemical indus 
tries dependent upon tar as a raw material will be established. The lack of such an 
outlet for one of the principal by-products of retort-oven coke manufacture is in part 
responsible for the fact that the construction of by-product oven plants has not beeu 
more energetically pushed in this country. 

The statistics collected for this report show that in 1905 the total picductión of coal 
tar at gas works and retort-oven plants in the United States was 80,022,043 gallons, 
valued at. $2,176,944, against 69,498,085 gallons, valued at $2,114,421, in 1904. From 

this it appears that while the quantity of tar produced increased 10, 592. 958 gallons, or 
15 per cent, the value increased only $62,523, or less than 3 percent. When compared 
with the statistics for 1903 a still larger difference is shown, for while the production in 
1905 was over 17,000,000 gallons, or more than 25 per cent in excess of that of 1903, the 
value shows a decrease of $23,000. The average price per gallon at the works has 
declined from 3.49 cents in 1903, to 3.04 cents in 1904, and to 2.72 cents in 1905. 


\ 
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As shown in the footnotes to the following tables, there were about 80,000 gallons 
unmarketed in 1904, and 160,000 gallons in 1905. The surplus was not large in either 
case, but it was sufficient to indicate a production in excess of the market requirements, 
the result of which is naturally shown in reduced values. 

The yield of tar per ton of coal consumed in 1905 ranged from 7.3 gallons in North 
Carolina to 13.2 gallons in Rhode Island. Prices ranged from 1.9 cents per gallon in 
Michigan (in which State a surplus of 53,526 gallons was reported) to 10 cents per gallon 
in Oregon. 

The following table exhibits the production of coal tar in 1904 and 1905, by States, 
arranged according to their producing importance: 


Rank of States 1n coal-tar production in 1904 and 1905. 


1904. 
SE nn Qee oo 
Value. | Yield per 
Rank. State. Quantity. Value, per ton of 
| gallon coal. 
| Gallons Cents. | Gallons. 
1 Massachusetts .. 2.2.2... ccc ee eee cee eee eee 9, 302, 898 $301, 130 . 2.2 10. 47 
2 Pennsylvania ..... DC EE 9, 007, 569 213,751 2.4 7.74 
Qo New YOTE cee eae eic PE trece eels 7,711,046 209, 470 2.7 9. 34 
4 OO a o 6,867,555 214,717 3.1 11.71 
$ | Michigan ......... a o 4,957,578 124, 792 2.5 10. 12 
0 Alabama oc oo A ined v E 4,354, 115 105,372 2. 42 8.32 
7 Maryland and District o. Columbia ............. 4, 220, 906 86, 415 2.04 8 
8 | WIsCOUSID 2o voL LED EAE E ODER UE 3, 470, 538 117, 441 3.4 11.51 
9 | Missouri eco os sie ety A ak T IR M PES a 2, 481,941 109, 922 4.4 12. 94 
10 West Virginia ......... fuge ipia ace ste Seams ...| 2,409, 452 79,030 3. 28 10. 43 
11 New Jersey oocsuas aeree oda to o bite e OFT 2, 360, 366 79,218 3.2 9.91 
D. JUnoN eve ckd ok. EMIL Duane GIC Nd un 2,297,251 71,196 2. 36 11.3 
EA deck Dede eee -—— ow 1, 302, 893 48, 305 3.7 11. 77 
14 Kentucky ........... E pue used Du EE 924, v08 21,816 2. 35 11.7 
15 | Minnesota 22 eth ER A sowed cede be | 910,711 27,120 3. 04 10. 67 
16 | Tennessee ....... sees mee | 896,986 39,057 4. 35 12. 87 
r | Rhode Island ........................... Sore eae ae 674,615 26, 004 9. 85 13. 55 
18 Georgia ............ uino Eri ek EE Ed Wette Sees 649, 040 25, 065 3. 86 13. 95 
LOB  — oe m 604, 253 19,919 3. 29 12.13 
Di Colorado cor ors Dicta eoa ke e| 589,187 24,270 4.1 13.11 
21 Washington .................. ccce s sees roro 508, 543 27,999 5.5 13. 82 
225 NBs coser o debo Ce REN Deb ED n t $03, 460 18, 119 3. 6 10. 22 
23 | Connecticut ..... Tr RF aod ead PS 496, 682 25,152 9.1 12. 16 
24 | Kansas MMC PC" 323, 212 13, 496 4. 18 9. 95 
29. MAINS. oro rive be vezes uie ea ecc REA 264,047 11, 487 4. 3 15, 64 
26 | New Hampshire and Vermont .................. 243,741 12,756 5.2 11. 25 
CES TORA A RR A eee 185, 364 13, 838 7.5 11.2 
28 l Delaware 1 ub us os ov Ru Nes ace UE en es 150, :4'0 5,472 3.6 10. 49 
29 South Carolina ......................-eeeeen nee 141,016 6,045 4.3 10.8 
30 Idaho, North Dakota, Utah, and Wyoming..... 127,840 6, 464 5. 06 13. 11 
SLY ATKADS38 i. ore esseri opere E RE Rr RES | 78,711 4, 493 5.7 16. 43 
32| North Carolina... eicere secu senelenseces | — 78, $22 3,551 45 9.6 
33 | Florida, Louisiana. and Mississippi ......... ... 63,537 4,510 7.1 9. 32 
Y | Mont. na, Nevada, and New Mexico ............. 56, 763 5, 569 9.8 7.9 
35 | Nebraska a ida 52,855 3, 450 6.5 9. 08 
3 | California «uuo oat dip ERO VECES Lei 29, 387 1,763 6 . 7. 0€ 
EI. p M Tm 28, 120 2,812 10 14. 4 
38 | India 1 Territory and Oklahoma ................ 13, 570 768 5.6 10. 23 
pur A NS 69, 498,085 | 2,114, 421 3 04 9.8 


a In addition, 7,083 gallons were produced and unsold. 
M R 1905—50 
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Rank of States in coal-tar production in 1904 and 1905— Continued, 

1905. 

Num- 
State. ped Quantity. | Value. i br 
Rank. etat J a: - 

ments. 
Gallons. Cents. | Gallons, 
$1 eee ON abu A 30 | 14,249,781 | $319,201; 224 15 
$1 Maso iras nrpen road 43 | 10,017,517 285, 666 2.85 ne 
ET MD. oeil bici id e rt 38 | 8,479,198 | 270,325 | 3.19 23 
4l Now Yosk.isvoscoséaevosutotes dbaeesete -51 | 7,349,569 189, 866 2.€ n 
6 5" CHEBPERROREESER AVE SEN 41 |a 5,958,602 116,09| 19 as 
b! Ba cA coro COR IA 10|54,592,516 | 128,271) 28 y 
7 | District of Columbia and Maryland...... 8 | 4,155,400 87,512] 2 Li 
A PE EEEE: . 2| 3,905,217 94,305| 24 1% 
ESE AAA |  16| 2,774,725 84,243| 3 né 
di] MANGO sais cov ere cua A 19 | 2,486,575 86.515} 348 ii 
A AA 41 | 2,415,023 49,714 | 205 nt 
A ERA Bebés qicctsses 8| 2,111,083 54823| 26 LG 
1$] Weil VIUA, AAA 6| 1,766,066 50,52 | 28 ne 
A a a ARRA 32 | e 1,712,397 44,198 | 258 16 
A A AA Vl ves koi 12 959, 293 17,942 | 187 ILS 
TEU TORO Sains bc cass seed A 8 721, 411 23,063 | 4 113 
O SS 9 712,799 24,604 | 345 n 
IST asbl acai ioo dh PTE 7 712, 328 35.980 | 5 114 
ML Rhoda IAE Leonis exo E Id aod «8 710, 069 20,400, 28 n1 
DE A ces casio d eon E. 5| 008,527 26,758| 38 ni 
Ae CIO IES O SEN aA 13| 691,530 21,152} 306 24 
Bé | TW iis. A A 16| 633,598 14,775| 23 3 
NOE coo pero e tro tetro r nas 7| 465,380 32,268 | 69 1.6 
24 | New Hampshire and Vermont........... 7 265, 556 13,177| 49% na 
A IA 10; 296,941 15,140} 64 25 
ER bales dera eu 7 212, 445 9,985| 47 na 
MN a as RHET 7| 205,690 10,898 | 53 n 
28 | South Carolina............--- eee enne 3| 158,361 5,315| 33 ms 
29 | Montana, Nevada. and New Mexico..... 4 89, 226 $,46| 29 na 
30 | Florida, Louisiana, and Mississippi.. .... 7 87, 226 5,710) 65 86 
31 | Idaho, North Dakota, South Dakota, 6 | 485,458 6,80| 8 zs 

Utah, and Wyoming. 

E iia 3 82, 393 246 | 29 né 
PS A AAA IS 3 76, 006 2705| 315 $3 
34 | North Carolina......- «sees ecco ero reines 6|" 74,503 4355| 58 15 
35 | Arkansas... pun 4| 66,900 aer| 55 na 
36 | Indian Territory and Oklahoma......... 5| 54,00 $23| 015 82. 
RA ERROR PETET ER TEE UE TRES 3 27,220 2212| 8 &5 
em HE HUN Fee mn ON DEED, 3| 2145 2,145) 10 at 
RA A 521 | 80,022,043 | 2,176,944 | 27 ar 


a In addition/53,526 gallons were produced and unsold, there being no market forit. 
b In additiont52,000 Dae were S rodusta and unsold, there peiné no, le 


c [n additionj12,914 gallons were produced and unsold, there 
4 |n addition 43,725 gallons were produced and unsold, there 


d“ 
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PRODUCTION OF WATER-GAS TAR. 


The following table gives approximately the amount of water-gas tar produced and 
sold in the United States in 1905 and the price received for it atthe works. At many of 
the plants there is no market for this product, and it is consumed at the works, no record 
being kept of the output. Where companies produce both coal and water gas, the 
water-gas tar, if sold at all, brings a lower price per gallon than the coal-gas tar. While 
there is a market in many of the States for coal-gas tar, much of it is also consumed by 
the producing companies, particularly when the company is a producer of both coal and 
water gas. The production and sale of water-gas tar in the United States is so small it 
is scarcely worth consideration in a report. 


Quantity and value of tar produced and sold at water-gas and crude-otl works in the United 
States in 1905. 


Total Total | Price per 


State. quantity. | value. | gallon. 
Gallons. Cents. 

A A nce pex e Ew eR ene eyes OOA TEE SCR 3, 600 $360 10 
CaO PNG cd A ET 1, 848, 372 65, 731 35 
Colorado and Oregon... i200... ccc cee ce cece cece cece cece veces 232, 031 14, 202 | 6.1 
Connecticut Sese Lv ood Seu ade Dd Ld teur m i Cet e 160, 250 3,045 L9 
Elona S 4i oe ok us AL dee pos Se oa PL E E ALT 35, 807 583 1.6 
Georgia and South Carolina... 2.2.0.0... 2. eee ccc eee ences 14, 254 577 4 
THOT Boece esc pate o exe STR E Ga Vx a pies pum tare pote MU Pata ta tq UA ce 5,000 | 300 6 
ION ise rr EOD dosi S E E LEN ER dM ILL Od Ue gti iu 146, 856 3, 645 2.5 
DETUR I" TP T POPE 1,500 150 10 
Louisiana and Mississippi.................--. n Ned UA EM LE 474,174 | 14,550 31 
MATI A dede aet ueste onsen: 10, 000 1,000 10 
AMussnchuBet EB. ai A A ee AA ile | 1, 380, 726 38, 454 2:7 
|n cuc co sce Seen eee —-———————Á—— —JÀ— € | 283, 099 8, 493 3, 
A A AN 321,967. | 7,00 2.2 
NMISHOUEL 2s Te QE Elek mura 6, 200 320 5 
A er seres eh wk Ru aln ele On one er Sate ewe su Sees 14, 332 143 1 
INOW OY OB EH sees PVT c oer us deh Sea ees aad 3, 990, 090 79, 736 2 
A xe alodesxai tutes Weenies Gos diua aeu pu dpa Let 600 30 5 
PENOSA A e eva er hea bs des 277, 274 5,621 2 
DOK BBs oie oe pc A data te aia M Ando Ga bie dene ad ee ens 23, 900 1,195 5 

NV OPMIONG sid A A wa meer Lee ae 379 20 5. 3 

TOL ccce duse dete eR eme eu D de suet Ede Mie Soeur esate Ss a 09,230,411 | 245,252 2. 66 


a En addition 2,274,591 gallons were produced and unsold. 
PRODUCTION OF AMMONIA. 


Only about one-fifth of the establishments producing gas and coke from coal report 
the recovery of ammonia either in the form of ammoniacal liquor orassulphate. Thus 
in 1905, out of a total of 529 establishments, the production of ammonia was reported by 
but 115. In 1904 ammonia production was reported by 117 establishments out of a total 
of 534, and in 1903 by 115 out of a total of 528. The 115 companies making returns in 
1905 reported a total production of 46,986,268 gallons of ammonia liquor, valued at 
$1,728,254, and 38,663,682 pounds of sulphate, valued at $997,452, against 52,220,484 gal- 
lons of liquor, worth $1,487,196, and 28,225,210 poundsof sulphate, valued at $771,995, 
in 1904. The comparatively higher value of the liquor sold in 1905 was due in large 
part to its greater average strength, for in 1904 the 52,220,484 gallons reduced to anhy- 
drous ammonia represented an equivalent of only 19,750,032 pounds NH,, while the 
46,986,268 gallons of liquor produced in 1905 was equivalent to 22,455,857 pounds NH,. 
The average price of the liquor was 7.7 cents per pound of NH, in 1905 and 7.5 cents 
per pound in 1904. 
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The total quantity of coal carbonized at works reporting a production of ammonia in 
1905 was 7,194,910 short tons, of which 6,298,783 tons were consumed at works produc- 
ing ammonia liquor and 896,127 tons at works reporting their production in the form of 
sulphate. 

In 1904 the quantity of coal carbonized was 6,115,588 short tons, of which 5,230,991 
tons were consumed at works reporting ammonia liquor production, and 884,597 at 
plants making sulphate of ammonia. The average yield of sulphate per ton of coal was 
43 pounds in 1905 and 32 pounds in 1904. The average yield of ammonia liquor, ex- 
pressed in HN,, was 3.57 pounds in 1905 against 3.78 pounds in 1904. 

The returns showed that ammonia liquor is sold in several ways. Some companies 
reported the production in liquor ounces, selling at a certain price per 100 liquor ounces 
of a specified strength; others reported production in gallons, sales being made at a cer- 
tain price per pound for pure ammonia (NH); others reported the production in gallons 
of ammonia liquor at so much per gallon, giving the strength of liquor. 

The strength of liquor is reported by some producers in ounces, by others in degree 
Twaddell, and by others in percentage of anhydrous ammonia (NH,). The figures 
have been reduced to a common basis, and the strength of liquor is given in the follow- 
ing table in ounces, which is the most common form. In accordance with the method 
adopted in the preceding reports, the returns are grouped in this table according to the 
strength of ammonia liquor produced and not by States. "This has been done to avoid 
the disclosure of the operations of any individual producers. 

The following table shows the production and value of ammoniacal liquor at gas 
and by-product coke works in 1904 and 1905: 


Production and value of ammoniacal liquor at gas and by-product coke works of the United 
States in 1904 and 1905. 


1904. 
: Strength of liquor. 
y« ¿quiv to an- 
Coal car- “ammonia hy'lren am DA a tne Mor 
bonized. | made and | In | Die cii phate of | ammonia 
sold. | OUNCES. Ounces ammonia | liquor. 
| per Total in |(ounces per 
gallon. pounds. gallon). e 
Short tons. | Gallons. 
17, 408 549, 277 3.00 1.04 35, 703 4.05 $1,735 
46,674 1, 653, 700 4.00 1.39 143, 665 5.40 4, 985 
11, 810 369, 075 4.75 1.65 38, 061 6.41 1, 402 
6,835 250, 100 4.77 1.66 25, 979 6. 44 1, 194 
30, 324 615, 616 4.8 1.67 67, 389 6.48 5, 165 
23, 387 812, 627 4.86 1.69 85, SH 6.56 2,370 
404,320 | 15, 162, 107 6.00 | 2.09 | 1,980, 550 8.10 84, 793 
7,816 240, 502 6.3 2.19 32, 919 8.50 1,655 
53, 866 1, 958, 460 6.7 2.33 285, 201 9.04 14, 493 
68,115 | 2, 143, 942 7.00 2.44 326, 605 9.45 10, 703 
123, 264 | 4,036, 564 7.12 2.48 624,911 9.61 46, 868 
5, 8H 116, 890 7.2 |! 0l 18, 337 9.72 1,375 
282, 510 | 10, 965, 248 7.44 ; 2.591 1,775,000 10.04 64, 695 
73,096 | 2,050, 944 8.00 2.78 356, 352 10.80 15, 755 
3, 500 25, 000 9.6 3.34 5,219 12. 96 378 
21, 980 268, 000 10.00 ; 3.48 58,290. 13.50 3, 015 
10, 336 40, 257 10.5 3. 65 9, 184 14.17 475 
22, 048 454, 038 11.5 4.00 113, 735 15.52 3, 185 
275, 746 | 2,648, 803 16.00 5.57 922, 116 21.60 52,033 
3, 939 7, 736 18.00 6.26 3, 027 24.30 197 
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Production and value of ammoniacal liquor at gas and by-product coke works of the United 
States in 1904 and 1905— Continued. 


1904. 


Strength of liquor. 


Quantity of 


Equivalent to an- 


Coal car- | oe hydrous amoni p ATA Eaa 
bonized. | ads asd In _| phate of | ammonia 
| liquor. 
sold. ounces. | Ounces } ammonia q 
Total in ¡(ounces per 
EUM pounds. Zell). 
Short tons. | Gallons. 
65, 869 647,089 | 18.8 6.54 264, 498 25.38 | $24,466 
12, 715 | 22,572 | 32.00| 11.14 15, 828 43.20 1,029 
31, 104 17,340 | 33.94 | 11.81 12, 799 45.81 842 
3, 692 7,995 35.52| 12.36 6, 122 47.95 429 
14, 414 200,594 > 36.00 | 12.52 227, 390 48.60 5, 685 
1,907 ' 10,000 | 38.00 | 13.22 8, 263 | 51.29 500 
27,979 22,675 | 40.00 13.92 19,727 | 53.99 1,271 
6, 200 13,600 40.2 | 13.99 11,891 | 54.26 | 721 
12, 230 53,574 ; 42.00 | 14.61 48, 920 56.69 2,955 
2,685 | 5,900 | 44.00 | 15.31 5,646 | 59.39 | 394 
5,648 | 60,873 | 48.00 | 16.70 63, 537 61.79 | 5,479 
4,300 | 3,000 | 48.68 | 16.94 3,176 | 65.71 150 
7,856 | 5,161 | 51 04| 17.76 | 5,729 68.90 | 430 
33, 764 119,317 | 52.00 | 18.09 134, 903 | 70.19 | 9, 183 
2,400 | 3,045 | 52.8 | 18.37 _ 3,496 71.27 244 
25, 203 81,370 | 54.00 | 18.79 95, 560 72.89 7, 208 
8, 553 10,872 | 54.24 | 18.87 12, 822 73.22 57 
20, 758 29,756 | 54.72 | 19,04 35, 410 73.86 2,678 
3,750 | 8,151 | 55.00 | 19.13 9,746 74.24 797 
11,000 17, 100 55.6 | 19.34 20, 670 75.04 1, 550 
34, 221 90,718 56.00 | 19.48 110, 486 75.58 6,603 
6,563 16, 000 | 56.10 | 19.54 | 19, 540 75.81 687 
11, 235 24,626 58.00 | 20.18 | 31,060 | 78.29 2, 485 
36, 932 114,233 | 60.00 | 20.87 149, 004 80. 99 11,685 
67,210 227,016 | 62.00 | 21.57 306, 045 83.69 28, 755 
170, 094 402,473 62.98 | 21.67 545, 099 84.07 48, 136 
13, 038 4,807 | 62.76 | 21.83 6,558 | 81.70 547 
163,616 639,026 | 63.00 | 21.92 875, 466 85.04 80, 543 
50, 585 102,802  64.00| 22.26 143,025 86.39 11,975 
11, 794 10,189 , 65.48 | 22.78 | 14, 506 88.39 1, 160 
65,669 | 190,713 | 66.48 | 23.13 | 275,700 89.74 24,813 
511,833 104,738 | 68.00 | 23.66 154, 880 91.79 14, 464 
J ( 72.96 | 25.38 Edi 98.49 
199, 158 550, 550 | 7.12| 25.44 | 887, 983 | agn l 64, 439 
120, 581 184,226 — 76.00 | 26.44 304, 433 | 102. 59 | 29, 280 
e f 76.2 | 26.51 102.85 | 
356, 500 | — 508,897 | eget Mec 844,371 | xe: 83, 222 
160,861 | — 320,767 | 80.00 | 27.83 | 557, 934 107.98 | — 43,439 
168, 979 404,571 | 84.52 | 29.40 | 853,619 114.09 74, 380 
109,405 | 198,472 | 100.00 | 34.79 | — 431,552 124. 99 43, 099 
|| 103.80 | 36.11 | 140.11 |] , 
626, 579 988, 363 | ibid aha l 2, 235, 740 | ide ! 211,871 
464,557 | 1,091,570 | Seek ES | 2,708, 558 | um 279, 508 
71,736 146,607 | 119.24 | 41.48 380, 233 | 160. 96 | 43, 449 
5,220,001 | 62,220,486 |. oc. ccc lomos | 19, 750, 032 | 1, 487, 196 
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Coal car- 
bonized. 


Short tons. 
197, 577 
7,470 

18, 189 

30, 324 

11, 551 


58,945 | 
44,126 | 


66, 810 
139, 819 
39, 605 
147, 000 
39, 102 
42, 013 


256, 797 | 


8, 728 
34, 636 
12, 523 

235, 055 
10, 625 

3, 692 

5, 595 
16, 304 
14, 022 
34,716 
20, 507 
13, 426 
13, 944 
15, 255 

2,578 

3,512 
17,168 

387, 763 
145, 515 

6, 828 
27, 880 

8, 797 
42, 500 
11,516 
80, 720 
65, 925 
52, 444 

142, 262 
59, 836 


864, 966 


MINERAL RESOURCES. 


States in 1904 and 1905— Continued. 


Quantity of 
nia 


Gallons. 
8, 227,916 
815, 740 
636, 615 
645, 646 
349, 141 
1, 866, 517 
1, 685, 918 
1, 646, 584 
4, 816, 260 
1, 395, 940 
46, 853 
1, 206, 336 
1, 680, 502 
9, 082, 653 
81, 507 
440, 158 
43, 192 
2, 389, 850 
37,517 
7,925 
12, 300 
36, 205 


35,056 | 


58, 767 
18, 250 
52, 556 
36, 435 


56,552 | 


3, 200 

6, 965 

38, 785 
1,192, 076 
412, 550 
14, 596 
51, 823 
27, 261 
162, 870 
29, 748 


294, 097 | 


170, 011 

93, 902 
267, 201 
174, 407 


1, 108, 205 


1905. 


Strength of liquor. 


Equivalent to an- : 
hydrous ammonia |, Equiva- 
(NHp. lent to sul- 
In phate of 
necis Ounces! ‘Total in (aces vied 
| gallon. pounds. gallon). | 
Kt i | 
2.78 | 0.97 497, 275 3.76 | 
3.5 1.22 62, 098 4.73 | 
4.00| 1.39 55, 306 5.40 | 
4.8 1.67 67,389 6.48 
4.86 | 1.69 36, 878 6.56 
5.00) 1.74 202, 984 6.75 
5.99; 2.08 219, 591 | 8.07 
6.00 | 2.09 215, 085 8.10 
6.9 2.40 722, 439 9.31 
7.00| 2.4 212, 445 |e 9.45 
7.2 2.51 7,350 9.72 | 
7:2; | $5 189, 621 9.78 
8.00 | 2.78 291, 987 | 10.80 
8.62, 3.00 | 1,702,429 | 11.64 
9.4 3.27 16, 658 | 12.69 
10.00 | 3.48 95, 726 13.50 
15.2 5.29 14,275 20. 53 
16.00| 5.57 831, 674 | 21.60 
32.00 | 11.14 26, 121 43.20 
35.52 | 12.36 6,122 47.95 
38.00 13.22 10, 163 51.29 | 
40.00 | 13.92 31, 498 53.99 | 
44.00 | 15.31] 33,544 59. 39 
48.00 | 16.70 61,338 64.79 | 
51.64 | 17.97 20, 497 69.72 | 
52.00 | 18.09 59, 421 70.19 
53.2 | 18.51 42, 151 71.82 
54.00 | 18.79 66, 414 72.89 
56.00 | 19.48 3, 896 | 75.58 
56.4 | 19.62 | 8,792 | 76.13 
58.00 | 20.18 48,918 78.29 
60.00 | 20.87 | 1,556,088 80.99 
60.2 | 20.94 539, 925 81.25 
62.00 | 21.57 19,677 83.69 
63.12 | 21.96 71,124 85.20 
61.00 | 22.26 37,927 86.39 
61.56 | 22.46 | 228,628 87.14 
65.00 | 22.61 | 42,038 87.74 
65.48 | 22.78 418,720 88. 39 
66.48 | 23.13 | 245 772 89.7 
66.66 | 23.19 136, 100 | 89.98 
68.8 | 23.94 399, 799 | 02.89 
70.00 | 24.35 265, 426 | 94.48 
70.7. | 24.60 95.45 
71.4 | 24.84 '} 1,731,023 | 96. 38 
72.00 | 25.05 97.19 


Total 
value of 
ammonia 
liquor. 


438 

615 
2, 5 
124, 303 
44, 019 
1,082 
4, $09 
2,845 | 
20,577 
2,043 
41,872 | 
16, 098 | 
9, 527 
30, 081 
24, 552 


135, 474 
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Production and value of ammoniacal liquor at gas and by-product coke works of the United 
States in 1904 and 1905— Continued. 


1905. 


Strength of liquor. 


uantity of Equivalent to an- 
Coal car porate i hydrous ammonia |, Equiva- ae 
liquor (NH3). lent to sul- 
bonized. | made and In phate of | ammonia 
Id. ounces. Ounces ammonia | liquor. 


Totalin pee nes per 
gallon. pounds. | gallon). 


A A A E Fe A l ——— 


Short tons. Gallons. | 


| 72.44 97.78 
240,426 | — 709,350. na n PL ms | $90, 393 
(mem 26.69 103.56. 
| 78.00. hg «| 105.30 | 
558,717 | 1,425,076 | 80.00 2 587 107.98 | 246,813 
| sind nai | aan, 114.0 
( 85.56 115.50 
1,091,006 1,388,615 | 924 | ias i | arms 819 | 124.74 | 211,049 
| 96.08 | 33.43 129.71 | 
| A |[ 100.40 ops 134.99 - 
950, 068 102.28 3 138.05 
| 2,005,730. 102.72 s je vem | 138.67 | Moose 
| nsa, 3947 153.14 
6, 298, 783 ii 46, 986, 268 | ENS | spur | TETUER NEN ^ 1, 728, 254 


Production of ammonia in 1904 and 1905, by States. 


1904. 
A nia |! pe 
mmo ent to an- 
state bond. |!"quor pro-| hydrous 
(Nila). 
Short tons. Gallons. | Pounds. 

HIP BI GEOMAR a aaa ERE 533, 029 989, 484 1,695,930 
Cade aud Waa iia 56,552 | 1,122,280 178, 596 
Conneticut ind Rhodo TON RAMA 50,835 | 1,525, 450 238, 636 
DNE EG NAM TOUNMEL E EENE E EEEE Utd 229,430 | 1,849,032 1,093, 520 
Hino ress REA ue cn II IO ANA TF 97, 859 294, S08 299, 407 
A RUE A DOR OOE 11,235 24, 626 31,060 
SNL as A OD) Nuda ai va eia uo deu ei wai xr Si e 66,283 | 2,067,460 338, 049 
Maine and New Hampshire.............. A Irc deii a 24, 207 181,202 58, 250 
Maryland and District of Columbia..................ee er rrr 521,686 | 1,298,920 175,972 
MON LUE oaa EHE odes bi nas on E ane dia Sapori 235,194 | 2,750,414 907, 662 
RI INTA E TICO Pod 433,545 | 2,048,500 | 2,120,027 
Minnesota....... TOUT A NEIRA ERE 106, 599 166,778 261, 401 
NENNEN A A PIS ARA weds 164,059 | 5,398, 468 746, 448 
NOW ROE AAA RAI ERE 528,631 | 12,102,997 2,665,694 
A A PP ART AN 464,575 | 14,009,575 | 2,240,007 
A A A MO cn 1,143,210 | 4,152,583 | 4,082,353 
A A IAN PR 65, 041 471,754 164,013 
VID EDU NAME VIIBIN I ceder vino ack rw ALE MC vip eens 238,461 | 1,183,096 | 1,336,085 
MONI. secius aU L0) suba ci vacio rbd daa 259, 060 577,057 | 1,116,922 
TUUM A A PE adie LOVE IER oye RU 5,230,991 | 52,220,484 | 19,750,032 


Quantity of ammonia produced and sold ns sulphate (pounds).... 28,225,210 
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Production of ammonia in 1904 and 1905, by States—Continued. 


1905. 

" n Equiva- 

Btate. Coal ear- | iguorpro-| hydrous 

: duced. ammonia 

(NH3). 

Short tons.| Gallons. Pounds. 
Alabama and Georgia......... oo ccc cc ccc cee ccc n essen 559, 837 425, 859 230, 207 
Colorado and Washington...... eu Ae imu. tt E M E 58,238 | 1,241,546 243, 756 
Connecticut and Rhode Ishind. 2... ee eee eee ween 55,996 | 1,793,070 262, 786 
Delaware, Maryland, and District of Columbia.................... 540,375 | 2,601, 484 2, 234, 627 
TUNIS cR CP HH A A 123, 372 288, 109 312, 926 
iium" "—— ————— —— —Q 84, 948 26, 714 33, 769 
Kentdeky deos dc ed hain i idc ulace aded e 69,243 | 2,345,918 310, 934 
Maine and New Hampshire.........................eeeeeeee eee 26, 967 283, 394 69, 586 
Massachusetts —— —— E E te casey eek mss ee 856,823 | 2,184, 760 744,715 
O Poe EDEN Eod pce se iirE a S REEL 556, 621 | 1,574,608 | 2,654,323 
Mite O IC 179,073 482, 879 ¡ 111,900 
MISSOHTI 323 A cu Nt Ce t. eme 166,646 | 5,189, 464 784, 433 
NOW IIO T A A a E eana AES 239,582 | 2,030,703 1,165, 550 
New Volare A ae Tr ! 626,036 | 10,292,359 | 2,787.31 
ORs sai tae senso ere E Le E deanna ete | 04,613 | 8,722,442 | 1,117,271 
SN | 1,861,203 | 5,095,544 | 5,880,172 

do A Lo a ute idu i eo are a sa pince ima gate 58,710 415, 206 91,7 
Virginia and West Virginia...........ooooooooconnconononccccoro no 176,398 | 1,073,102 1, 002, 058 
WISCONSIN 222.045 di is he due ies edis bdo imus. Joe 350, 229 919, 047 1.727,73 
Tolar al o ee cdo 27,194,910 | 46,986,268 | 22, 455, 857 

Quantity of ammonia produced and sold as sulphate (pounds) ..... 38, 663, 682 


a Includes 896,127 tons of coal carbonized at works which made sulphate of ammonia. 


Production of ammonia at gas and by-product coke works of the United States in 1904 


and 1905. 


1904. | 1905. 


Coal carbonized at works which produced and sold ammonia liquor.short tons.| 5,230,991 | 6, 298, 783 


Coal carbonized at works which produced sulphate of ammonia.......... do.. 
Total coal carbonized: A ricus do... 
Ammonia liquor produced and sold............oooooooomoommommmr..oo. gallois.. 
Equivalent to anhydrous ammonia (NH,)..........-.... 2.222 eee eee pounds.. 
Equivalent to sulphate of ammonia... .. 0... eee cee eee ee eees do.... 
Ammonia produced and sold as «ulphate...... ........................ do. 
Value received for ammonia liquor ......... 0... 2... ee ce cee ee cee eere 
Value received for sulphate of ammonia................ 0c ee eee es 
Total value reoalved. csc 52 0 cece eect A A eee eh P AC RR YS 


884, 597 | 


52, 220, 494 
19, 750, 0:2 
76, 630, 124 


28, 225, 210 | 


771, 995 


6, 115, 588 


$1, 487, 196 


896, 127 


7,194,910 
46, 986, 268 
22, 455, 857 
$7,128,755 
38, 063, (82 


$1, 728, 254 
997, 452 


2, 259, 191 | 2, 725, 706 
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AGGREGATE PRODUCTION AND VALUE. 


In the following tables are shown the quantity and value of the gas, tar, coke, and 
ammonia produced in the United States in 1904 and 1905, by States. The aggregate 
value of these products in 1905 was $56,684,972, as compared with $51,157,736 in 1904, 
$47,830,600 in 1903, and $43,869,440 in 1902. 


Production of coal gas and by-products in the United States in 1904 and 1905, by States. 


1904. 
| Coal gas pro- By-products. 
State. yu as Anhydrous Gas unac- 
ing and fuel Tar ammonia, | Coke. | Counted for. 
purposes. Nlls. 
i 
u Cubic feet. Gallons. Pounds. | Short tons. | Cubic feet. 

Alabamá,. coo le ee a ease 206, 307, 900 ¡ 4,354,115 | 1.605.020 | 363, 301 32,081,515 
e iu yet isdie ianea 409, 186, 281 649,040] " ' 24,583 2,059, 350 
P oT A 62, 199, 500 ri rd d e 4, 996 2, 497, 980 
California occa ccs ca ce Fee Sa EC 37, 257, 798 20, SRE A 2,485 960, 572 
Colorado nc A 421, 096, 600 589,187 178, 596 | 30,797 30, 956, 900 
ETS a. .o.o.ooo00a0on000n0e 334, 377, 200 508, 543 24,345 17,804, 176 
Counnecticub. ios s 368, 869, 966 496, 683 1 938.636 | 24,730 22,750, 731 
Rhode Island....................... 448, 689, 950 674,615 | ’ 32, 318 45, 199, 250 
Delaware....... Renton P E eM 128, 222, 400 150,300 | 4 003 500 Í 7,350 2, 300, 800 
New Jersey .......seeseeeeeeeeeere- 1, 183,205,441 | 2,300,306 | ° " — | 162,697 64,014, 777 
Florida, Louisiana, and Mississippi . 45, 625, ^00 D3- eed doe Sante 4,096 9, 874, 500 

Idaho, North Dakota, Utah, and 
W VOMING ons c2nedacesen ced reme 71, 530, 100 127, 840 1 s osque css 4, 823 25, 563, 900 
TUDO ss on cia E Ie Toss 1,730,870,600 | 2,297,257 209, 407 122, 612 168, 917,590 
IndiRtB Carr dr 894, 873,600 /|............ 31, 060 65, 485 95, 582, 100 
Indian Territory and Oklahoma. . 10, 429, 000 ' 13,970 ires wets 790 1, 469, 000 
TOW Bek eee REDE VM pee 433, 300, 000 604,253 ............ 20, 660 44, 615, 100 
Kansás eoni ensi ennes EE 243,576, 985 God, fie isses 19, 160 28, 373, 895 
Kentucky it 649, 343, 520 924, 908 338, 049 53, 298 90, 339, 310 
MAING Mae 165, 925, 550 264, 047 58, 250 | 12,045 21,944,730 
New Hampshire and Vermont...... 189, 483, 644 243,741 14,638 17,674,556 
Maryland and District of Columbia.| 1,412,033,564 | 4,229,906 175,972 369, 123 7, 345, 846 
Massachusett8s...................... 4,477,056,630 | 9, 392, 898 907, 662 626, 170 200, 092, 190 
Mic Pai 2, 823,086, 400 | 4,957,578 | 2,120,027 339, 955 1985, 011,176 
Minnesof&. sca eR aX e RR EE 681, 230, 427 910, 711 261, 401 82, 028 65, 049, 334 
MIABOUT Sicilia dt 1,573,112,120 | 2,481,941 746, 448 121, 685 148, 337, 080 
Montana, Nevada, and New Mexico. 58, 973, 633 56,763 NE 3, 808 9, 464, 700 
Nebraska...............- ee eene 47,586, 200 52,855 | owas nce ware 3,5 3, 000, 000 
New “YOK ...oscu es Ree bep RES 5, 265, 437,469 | 7,771,046 | 2,665, 694 508, 920 416,578, 611 
North Carolina..................... 60, 276, 800 28,429 Notice die’ 4,597 4, 466, 600 
OIG; eoe eios Un 4,510,703, 378 | 6,867,555 | 2,240,007 356, 023 576, 181, 054 
Oregon..... ccc. eee ee cece cece ene 16, 374, 200 AO a id 1,147 377,000 
Pennsylvania....................... 2,871,281,002 | 9,007,569 | 4,082, 353 813, 768 153, 772, 822 
South Carolina..................... 102, 981, 400 141,016 o 10, 107 19, 707, 600 
Tennessee....................ee eese 516, 702, 565 806, 986 164,013 45, 681 98, 381, 000 
TEXAS c.v Lie ERE RSERLEIL 139, 190, 500 185,364 |............ 10,114 10, 785, 075 
MATER co ose soe Ure ce e a ERE 389, 695, 150 503, 460 1. 336. 085 | 27, 337 58, 233, 060 
West Virginia...........-........4- 132,153,600 | 2,409,452 | "' 168, 800 33, 000, 000 
WiscoN8iD...oooooooooooomPmoomoooo. 1,702,654,700 | 3,470, 338 | 1,116,922 219, 049 129, 084,520 
TOU india cian ERE Iu 34, 814, 991,273 | 69, 498,085 | 19,750,032 | 4,716,049 | 2, 856, 848, 400 
Sulphate of ammonia...............]............... ]............ 28,929,210]. co oer A A 
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Production of coal gas and by-products in the United States in 1904 and 1905, by States— 
Continued. 


1905 e 


Coal gas pro- | By products: 
duced and used 
State. for illuminat- 'Anhy drova | 
ing and fuel Tar. ammonia, Coke. 
purposes. | Hig 
Cubic feet. Gallons. | Pounds. Short tons. 
A t bit as ce ao aber Vete aie: 1,905, 498, 180 | 4,592,516 | 4 opz | 354,206 
GOO PEAS usse o ere LU e eSI TIRE 468,572,850 | — 712,799 | id 34,720 
l 
Arkansas... .......00.000.0.ceeeeeees 51,914,400 | — 60,900 ............ | 3, 894 
California. .... eese eese 30,474,033) — 27,220 ............ | — 70 
Colorido ne lorca et etnies at 496, 695, = | 698, 527 " 35, 089 
. 243,756 i 
Was DINO: vlc Re rx REPE 359, 180, 27 465, 380 28, 006 
Connection. replace 527, s 112, 328 ono Fg 37,938 
Rhode Island ooo | — 490,466,400 ' — 710,060 m 34, 918 
Dela c feo ohare eevee | 60, 690, 000 76,6060 — te 4,128 
i EE MM 2, 224, 627 l 
District of Columbia and Maryland.. 1,753,770,009. 4,155, 400 406, 764 
; i 
Florida, Louisiana, and Mississippi.’ 67, 703,000 | 47, 226 | —— l G, 180 
Idaho, North and South Dakota, ! i | | 
Utah, and Wyoming oaa... 10%, 204, 812 85,458 1.......LL.. | 7,452 
A NEN EUMD 1,768, 186,332 |. 2,415,023 — 312,996 ' 129,564 
l 
IBIDUDbee aa aN aa : 1, 216,172, 974 1,712, 397 33, 769 i 90, 927 
Indian Territory and Oklahoma 22, 194, 000 54,002 |... eus | 3, 630 
TOWN i dais s eoo od e dd 534, 747, 600 633,508 L........... | 39, 369 
Kunsas..........2...... oa euo 151,847, 400 205,090 loco... | 9, 749 
Kia asis 596,328,520 | — 959,203 | — 310,934 | 56,328 
Maine. Fak ied ett TEA 154,068, 475 212,445 ` J 10, 746 
| 69, 585 
New lHlampshim..... Lo 0.2 J | 
f 190, 765, 514 265, 556). 14,095 
VOIHONbs2 exte E b. ^05 xt C957 UU ek os ok cake 
Massachusetts.........uullluuu uuu. 4.975, 461, 725 | 10,017,517 774,715 670, 542 
MICHIE kee dte coe AR eee 3, 203, 603,059 | 5,958,602 | 2,654,323 470,718 
Minnesotad..c.:luol oe. cee een e 834,691,210 | 2, 111, 083 771,900 134,670 
MISSOUPI A ou AA iets 1,672,955, 701 2,480,575 784, 433 124, 8865 
Montana, Nevada, and New Mexico 62,522, 700 R9226 Ts Cae sos 4,017 
INGDPASKL 4s Diu ewe kes eens | 65, 553, 100 82, 393 ACA 4,916 
A are y LU es 1, 483,032,012 | 2,774,725 | 1,165, 550 191, 824 
NOW Y OIN. eEueel uctebRE YR 5,004, 667, 394 7,349, 569 | 2,787,317 423, 167 
North Carolina.....o..... ........ 08, 848, 230 14,900 T. erronee 5.373 
Ohio.......... n XD EP 4,728, 711,10» | 8,479,198 1,117,271 497, 20S 
CITE ceca ossa heels a ot 18, 131, 200 21:453 |... rsen | as larg 
POURNSYVIVANIE oce) ober. xs 7.910, 669,305 | 14,249, 781 5, 880, 172 1,374,815 
South Carola... : 116,931, 170 158 OL aes oe iua 11, 823 
Tennessee oo. ee eee 430, 175, 200 721,411 91, 794 39, 159 
(RUM 16, 917, 672 245441 leas 11, 984 
VIT db os ed dixe Set 420, 420, 478 691,530 32, 42 
EAU mer muy p 1,002,058 ; 
West Virrinlazassocsuclnis e e west 120.955, 200 | 1,766,066 119, 3ti9 
Wisconsin... ls cece cece ee eee 2,126, 328,477 | 3,905,217 x: 1,727,733 293, 759 
dull eL te e 40, 454,215, 132 | 80,022,043 | 22,455,857 ¡ 5,751,378 
Sulphate of ammonia. cere SO nen 38, 603, 682 


| 


EE. 


Gas unac- 


counted for. 


Cubic feet. 


53. 281, 00 
12,075, 750 
1, 500, 000 
160, 095 
37,907. 421 
36, 40,74 
42, 679, 300 
45, $25, 100 
8. 807. 300 
44, 905.666 
15, 002, 000 


27,334, 84 
202, £23, 328 
117,532, 469 


"e reto 


43, 427. 50 
20, 280, 100 
94, 295, S27 
22, 350, W5 


22,071,556 


222.242.311 
176, 990, 3% 
48, 129, 190 
109, 229, 499 
7,820,650 
9, 418, 000 
SS, 320, NS 
476, 935, 560 
14,910, 70 
575, 147,235 
585, 000 
143, 841,319 
16, 23, 300 
93, 540, 200 
10,370. 118 
93, 280, 992 
33, 110, 000 
171,975, 023 


3, 200, 591, 905 
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Value of gas and by-products produced in the United States in 1904, by States. 


State. 


a RN IS 


Florida, Louisiana, and Mis- 
NND RP E E S 


Idaho, North Dakota, Utah, 
Lis oo ra 


99-995es edm aon 60 616.6 ps. 
ERE 6 OO 6.6 6 10 6-9: CERO 6 ee 
A DARE AAN 


AJ 


"94994998525 2€ to u eds Jis 
Varo. nn irónico 
AAN ANNA 


954999983 4 aa 
A E E 


- 
PUNA 


534, 643 
312,919 
627,914 
228, 670 
250, 599 


560, 915 
3, 374, 284 


' 2,126,051 


775, 182 
1, 499, 620 


Tar. 


$105, 372 
25. 065 
4, 493 
1,763 
24,270 
27,999 
25, 153 
26,004 
5, 472 
75,278 


4,510 


6, 464 
71,196 
48, 305 


768 
19,919 
15, 496 
21, 816 
11, 487 
12,756 


86, 415 
301, 140 
124, 792 

27,720 
109,922 


5, 569 
3,450 
209, 170 
3, 551 
214,717 
2.812 
213,757 
fi, 045 
39,057 
13, 838 
18, 119 
79,030 
117, 441 


, $2,090, 908 | 2,114,421 


Value of by-products. 
Ammonia 
liquor 
and sul- Coke. Total. 
phate of 
ammonia. 
$285, 872 $744, 145 1, 251, 258 
90, 
dd 19, 300 23,793 
AA 23, 607 25, 370 
126,718 
5,845 78,765 263, 597 
102, 858 
8,163 140, 605 302, 793 
22, 200 
91, 525 499, 756 694, 231 
ichs V arn 16, 056 20, 566 
—€— TS PAS 28, 307 34,771 
23, 282 462, 854 563, 332 
16, 110 211,686 276, 101 
— 4, 904 5,672 
HUC PPP 141,042 100, 961 
RCM PEERS . 7,132 84, 628 
16, 854 123, 235 161, 905 
68, 159 
ELM 
1, 386, 038 
2,721,281 
1, 400, 786 
421,529 
590, 160 
29, 562 
23, £70 
2,102, 151 
23, 804 
1,318, 438 
10, 371 
2, 502, 484 
52, 295 
211, 239 
74, 753 
823, 440 
1,115,015 


2,259, 191 | 14,693,126 | 19,066, 738 


1,185, 704 
1,249,619 
2,102, 968 


86,675 


139, 849 
2,492, 334 
1,153, 191 


16,170 
695, 004 
397, 547 
789, 819 


863, 833 


1, 946, 953 
6, 101, 565 
3, 526, 837 
1,196,711 
2, 089, 780 


155, 681 
86,003 
7,480,877 
109, 769 

4, 067, 040 
47, 423 
5,225, 156 
194, 416 

| 150,297 
286, 695 


1,356, 462 
2, 600, 754 


51, 157, 736 
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Value of coal gas and by-products produced in the United States in 1905, by States. 


Value of by-products. 
| ade at A 
State. illuminat- Gor. éd 
fu 5 coal Tar. and sul- Coke. Total. products. 
: phate of 
gas. ammonia. 
Alaba Maua € $429,817 | $128,271 | $253, 453 ($1, 157, 987 11,605,496 $2, 586, 451 
Georgia...............uuseees. 491, 138 21,604 | 101,181 J ! 
Arkans88................. eese 72, 026 HN TEE cc 16, 247 19, 924 91, 950 
California..................... 47, 793 2, 212 ce 16, 384 18, 596 66, 389 
Coloridu murra 556, 917 26, 758 l 9,289 | 140,673 | 318, 020 1,331, 040 
Washington..................- 459,103 : — 32,9268 || 109, 032 
Connecticut................... 579, 553 35, 980 | 8, 868 f 133,407 l 333, 673 1,461,850 
Rhode Island................. | — 548,633 | — 20,400 |. 135,018 | 
Delaware.....................- 61, 226 | 2,725 12, 740 
District of Columbia and : | 434, 385 | 1,871,628 2, 529, 212 
Maryland...............---- ! — 506,358 87,512 1,334,266 
Florida, Louisiana, and Mis- 
WISSIDIDU ad | 00, 989 Dil A 20, 313 32,023 123,012 
Idaho, North and South Da- | . | . . 
kota, Utah, Wyoming...... 166, 705 6,830 |...... AD 42, 923 49,753 216, 458 
DINOS REPRE | 1,912, 868 49,714 22,956 487,772 , 560, 442 2, 473, 310 
VA erue RV yb i dede 1, 169,047 | 44, 198 22, 630 303, 354 370, 182 1, 510, 129 
Indian Territory and Okla RR. | i 
DOT. sad iode ET 55, 792 3 PEE a Y A 16,551 19,874 75,606 
TOW Gi duce A edu 633, 557 | 14,775 oio ! 179, 533 194, 308 827,855 
KON A A 194,310 | 10, 898 Plaan.. 35, 260 46, 158 210, 463 
Kentucky ........2...-0--.e00- 539, 724 | 17,942 15,495 183,100 216, 537 756.261 
Maine....... SNO OU NAR 212, 257 | 9, 983 l 3,578 | 51,2353 l 152, R54 630, 651 
New Hampshire and Vermont. 255, 540 13,177 | 74,803 J 
Massachusetta................ 3, 574, 11€ 285,666 ' 377,260 2,247,074 | 2, 910, 000 6, 484, 116 
Michigan...............ssesss- 2,325,377 | 116,809] 271,333 1,592,253 ' 1,980,395 4, 305, 772 
Minnesota..................2-- | R42, 599 51,823 50,724. 569,964 651,511 1, 527, 110 
MİS80Urİ ON 1,550,117 | 86,515, 56,597 | 439,920 583,032 | — 2,139,149 
Montana, Nevada, New udi 114,953 3,496 1. Leder 26,348 29, 844 144,797 
Nebraska. ...............-2-0-- : 83, 563 TADO Losecer iss 26, 135 | 25, 561 112, 124 
New Jersey .................... 1, 585, 683 84,243 96, 752 643, 981 824,979 2, 410, 662 
New York................ ess. |! 5,000,057 189, 866 | 171,06 1,335,345 | 1,697,157 | 6, 787,214 
North Carolina................ | 86,011 ee | 29, 253 33, 608 ' 119,619 
DO. A le | 3,280,672 270, 325 88,213 1, 446, 387 | 1, 804,955 . 5, 085. 627 
OTCEON. n ene | 39,675 o LI iere ue 8, 946 | 11,091 50, 766 
Pennsylvania...... A 2, 268, 505 319, 201 620,068 | 3,903,634 | 4,842, 903 | 7,111, 408 
South Carolina................ 159, 709 Fe) AP 42,002 ' 48,307 . 208, 016 
IN IN 434, 718 29, 663 | 5,135 135, 790 170, 588 605, 306 
TEXAS. bokccesxccsssiecvewyends ! — 953,566] 15,140 | ODA 54, 531 69,671 323, 237 
a A 485,368 | — 21,152 116, 879 | 
West Virginia................. 102, 855 50, 542 uem | 415, 468 ! in cue i MN 
Wisconsin...........-.-.----- | 1,579,650 91,305 | 121,461 | 1, 252, 106 | 1, 467,875 3, 047, 54 
eee INR E AE E HON MUN 
Total. ooo. | 32,937,456 2,176,944 | 2, 725, 706 | 18,814,806 | 23, 747, 516 | 56, 684, 972 
| 


ER 
-— AAA $ — 55 AA A A A a M —— 


IMPORTS OF COAL-TAR PRODUCTS. 


There is little to add to what has previously been stated with regard to the slight 
progress in the manufacture of chemical products from coal tar which has been made 
in the United States. With an average annual production exceeding 60,000,000 
gallons of coal tar (over 80,000,000 gallons in 1905), this country is depending almost 
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entirely upon Europe (principally Germany) for the coal-tar chemical products, 
and is importing millions of dollars worth of aniline colors and salta, coal-tar medicinal 
products, etc., while the domestic manufacture is restricted largely to the production 
of creosote oils, and of tars and pitches used in the manufacture of roofing paper and 
for paving materials. The coal tar produced in this country in 1902 was worth at first 
hand $1,873,966. In 1902 the coal-tar products imported into the United States were 
worth, at points of shipment, $7,494,340. The duty paid on these imports amounted 
to $1,594,799, making the totai cost, exclusive of freight, other expenses, and jobbers’ 
profits. $9,089,139. "The value of the coal tar produced in 1903 was $2,199,969, and in 
1904, $2,114,421. In 1903 the value of these imports was $7,690,885; duty, $1,692,445; 
total, $9,383,330. In 1904 the imports were valued at $7,146,871; duty, $1,578,647; 
total $8,725,518. In 1905 the value of the coal tar produced in this country was 
$2,176.944; the imports, with duty added, were valued at $10,201,601. A conserva- 
tive estimate would place the total value of these imports in the wholesale markets 
of this country at $12,000,000 in each of the last three years. 

The following table shows the value of the coal-tar products imported into the 
United States and the duty paid thereon in each vear since 1896, inclusive: 


Coal-tar products imported into the United States, 1896-1905. 


Alizarine and cou- 


ors or dyes, nat- Coal-tar colors or dyes, 


Salicylic acid. ural and artifi- Aniline salts. not aaa pro- 
Year cial. j 
Value Duty. Value. | Duty. | Value. Duty. Value. Duty. 
18968 .......... $138, 013 Free. $994,395 | Free. $662,459 | Free. | $2, 018, 333 $729, 583 
18972 .......... 201, 980 Free. | 1,023,425 | Frec. 812,884 | Free. | 3,163,182 790, 796 
18088 .......... 28, 688 $6, 794 886,349 | Free. | 1,087,704 | Free. | 3,723,288 1,098, 532 
18992 ,......... 57, 192 18, 536 700,786 | Free. 743,130 | Free. | 3,900,099 1, 170, 030 
19006 .......... 89, 175 24, 069 771, 336 | Free. 537,812 | Free. | 4,792,103 1, 437,631 
1901... ees 76, 786 22,227 713,392 | Free. 589,535 | Free. | 4,034, 171 1, 210, 251 
1902... ez 57,852 21,913 | 1,028,327 | Free. 631,467 | Free. | 4,911,668 1, 473, 500 
1903............ 19,012 7,827 660, 464 | Frco. 789, 553 | Free. | 5,252,611 1,575,783 
1904............ 7, 305 3, 276 636,418 | Free. 686,184 | Free. | 4,903,077 1, 470, 923 
1905. uk 2, 214 923 625,491 | Free. 789,052 | Free. | 5,673,242 1, 701,973 
Coal-tar products 
Coal tar, all prepara- not medicinal, 
tions, not colors or not dyes, known Total. 
Year. dyes. as benzol, toluol, 
etc. 
Value Duty Value. Duty. Value. Duty 

1996 A O PE so ee tary eae $4, 713, 200 $729, 583 
TBST mc c. n PPS ACC ES 5, 201, 471 790, 796 
INUSG a vr nr xs $134, 416 $26, 883 $228,037 | Free. | 6,088, 482 1, 132, 209 
18900 ii 221, 101 44, 220 393,602 | Free. | 6,015,910 1, 232, 786 
19000 e "— a 274, 046 54, 989 397,780 | Free. | 6,863,152 1, 516, 689 
ita) EIER 342, 116 68, 423 383,559 | Free. | 6,139,559 1, 300, 901 
A Seo usn ira DAC pee EE 496, 923 99, 386 368,008 | Free. | 7,494,340 1, 594, 799 
A heed ass bie biet 544, 176 108, 835 425,069 | Free. | 7,690,885 1,692, 445 
1904.5 unco E EeS 522, 242 104, 448 | 391,645 | Free. | 7,146,871 1, 578, 647 
jn confi EENE es 768, 556 153, 711 486,439 | Free. | 8,344,994 1, 858,607 


9 Fiscal years to 1900, inclusive. 
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NATURAL GAS.’ 


By W. T. Griswo Lp. 


INTRODUCTION. 


During the year 1905 the value of the natural gas produced and sold in the United 
States exceeded that of any previous year by $3,066,099. This result has been 
accomplished by a general advance in price rather than by any increase in the quantity 
of gas produced. Out of sixteen States in which natural gas is produced but two 
show a decrease in value in the year 1905 as compared with 1904. The greatest 
increase during 1905 was in West Virginia, where the increased value amounted 
to $1,961,655 more than the previous year. Pennsylvania shows an increase of 
$1,057,442. Louisiana appeared for the first time as a gas-producing State, and not- 
able increases over previous production were shown by Kansas, Oklahoma, and 
Indian Territory. Kansas showed an increase of 49 per cent over its previous pro- 
duction, and the combined production of Oklahoma and Indian Territory was 161 
per cent over the production of 1904. 

A falling off in value is shown in Indiana, Kentucky, and Tennessee. The great 
gas fields of Indiana have shown a steady decline since 1902, and the value last year 
was considerably less than one-half of the maximum production. 

When natural gas was first brought into use there seemed to be a general idea that 
the supply was inexhaustible. It was sold at low ratesand usually without measure- 
ment. <A price per month was made for a house or a certain number of fires ina 
house regardless of how much natural gas was consumed. In manufacturing con- 
cerns the contracts were made fora year’s consumption for a certain amount of manu- 
facturing regardless of quantity consumed. This method encouraged waste in the 
consumption of natural gas and was shortly abandoned by the larger companies. 
They introduced meters and sold their gas at a rate per thousand feet by measure- 
ment. There were, however, so many of the smaller concerns that in no way meas- 
ured the gas consumed that it was impossible to get anything like reliable figures 
of the production and consumption of natural gas in thousands of cubic feet. For 
this reason the statistics of this valuable product have heen collected in terms of 
value, and likewise the value of the quantity of either wood or coal replaced by the 
gas consumed has been estimated. 

In taking only the value of the product, however, as a basis for statistical record 
an incorrect idea is given of the actual production of the gas fields, for with the 
diminution in volume the price has been increased, and in recent years in some 
cases an increased value is shown where there has been a decided falling off in the 
production of gas. Experience has shown that there is a limit to the production of 
all fields, and those who handle the gas have learned that the unnecessary waste of 
this valuable resource must be prevented. To-day nearly all consumption is sold by 
measurement. It is believed that the time has come when it is possible to procure 


a As m preceding repons, the compilatinn ny the statistical tables is chiefly the work of Miss Belle 
Hill, of this office.—p. T. 
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statistics of the quantity of gas consumed, and next year this will be undertaken. 
The adoption of this method will make it inconvenient, if not impossible, to refer 
back and directly compare previous results; but the method will give such figures in 
the future that a more direct knowledge will be obtained of the capacity of gas areas 
to maintain a commercial supply of gas for a certain number of years. 

The endeavor will be made to collect and publish statistics showing the total acre- 
age which is held by natural gas companies and the acreage which is being operated 
by them, with the total quantity of gas consumed in the different States. It is 
almost impossible to procure exact figures as the quantity of gas produced from any 
particular district, owing to the fact that gas wells from different fields are connected 
to the main pipe lines and the gas is only measured where consumed. 


PRODUCTIVE AREAS. 


The known main productive areas of natural gas in the United States are in con- 
nection with the great oil fields. In the Appalachian field this area extends along 
the western slope of the Appalachian Mountains from New York State into Kentucky 
and Tennessee, with strong probabilities that the future will see it extended into 
the northern part of Alabama and possibly into Mississippi. The gas is produced 
from the same porous sandstone and limestone rocks in which the oil is found. 
Generally speaking, these rocks contain three fluids—salt water, petroleum, and 
natural gas. The difference in weight causes these fluids to arrange themeelves 
with the salt water below, the oil above the water, and with the gas filling the 
higher portions of the rock reservoirs. Experience has shown that in the older or 
lower sandstone beds of the Appalachian field the area of sand rock which is com- 
pletely saturated by salt water is much less than in the upper or younger sandstone 
beds. This condition causes the accumulations of oil to be at or near the lowest 
points of the rock, and leaves large areas of the higher portions of the rock which 
are completely filled with natural gas. 

The gas-producing area of western Ohio and Indiana derives its gas from the 
Trenton limestone. This bed has horizons within it which are porous and in which 
are accumulations of salt water, oil, and gas. The quantity of salt water throughout 
this field is very plentiful and appears to be capable of advancing and occupying all 
the space as soon as the expansive force of the gas has been relieved by the opening 
of gas wells, thereby cutting off the source of further supplies of gas. 

In Kansas, Oklahoma, and Indian Territory large and prolific gas fields are being 
opened up within the oil-bearing formations of that region. This gas is produced 
from sand rock in all respects similar to that of the Appalachian field, with the 
probabilitiea of an extensive and continuous supply. 

The great oil fields of Texas and California do not produce natural gas in propor- 
tion to their oil production. California, which produced in 1905 & greater quantity 
of petroleum than any other State of the Union, stands ninth in the list of States in 
production of natural gas. This is probably caused by the fact that the oil-producing 
formations of California have been much tilted and are often faulty, which condition 
has caused the formations of vents and cracks, through which large quantities of 
natural gas have escaped into the atmosphere. 


PRODUCTION. 


In the following table is shown the value of the natural gas produced in the sep- 
arate States of the United States from 1882 to 1905. The total value of this produc- 
tion has amounted to the sum of $426,745,206 in the twenty-four years that this 
natural resource has been put to commercial use. From the beginning of the indus- 
try in 1882 to the year 1888 there was a rapid increase in the value of the gas used 
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each year. From the year 1888 to the year 1896 there was a gradual falling off in 
the total value each year. This reduction was due principally to the decrease in the 
States of Pennsylvania and Ohio. From the year 1896 to the present time the value 
of the gas produced each year has increased rapidly, until it now amounts to 
$41,562,855. 

In the following table is given the approximate value of natural gas produced and 
sold in the United States from 1882 to 1905, by States: 


Approximate value of natural gas produced in the United States, 1882-1905, by States. 


State. 1882. — | 1893. 1884. 1855. 1886. | 1887. 
Pennsylvania................ $75, 000 $200, 000 | $1, 100, 000 | $4, 500, 000 | $9,000, 000 | $13, 749, 500 
New YORK ce denoted Sens lex A ede ed te eum ee eee 196, 000 210, 000 333, 000 
Olio esce s emn LM Sigs A smt AOL 100, 000 400,000 | 1,000,000 
West Virginia................ | TR cate EPA NERA 40, 000 60, 000 120, 000 
IIHnols Lee rores A vise ee Raids acer AREE 1, 200 4,000 |............ 
A M MERE | DOE ee 300, 000 600, 000 
POIL A T PECORE | nsu M are 6,000 Pores we wis 
Missouri (ooo osse nesi onera esea thee de due. | rr 
gs AAA A pe SE Educ AN AE, TRECE INTRO 
Kentucky and Tennessee ld 
Texas and Alabama isla ree bend piros 
ATKADSAR ANG WYOMING A eco SE A eee EIN DUIS bea A DU Esp Saee 
a ee DN E a e 
Colorado ...........--eeeenee A O. CPUS DEI AO MIA 
South Dakota ................|...... eese. O daa uds | ——r P ge 
Indian Territory and Okla- | | | 

HOME AA e ini Red tEen E PIT a HMM 
LOUISIANE Pn A AA A claret uate A E aud ts 
OthePe.cd eateries et 140,000 | — 275,000 | — 360,000 20, 000 32, 000 15, 000 

Total eoe edd 215, 000 | 475,000 | 1,460,000 | 4,847,200 | 10,012,000 | 15, 817, 500 

State. 1858. 1889. 1890. 1891. 1892. 1893. 
Pennsylvania................ $19, 282, 375 1811, 593, 989 | #9, 551,025 | 87, 834,016 | $7,376, 281 €6, 488, 000 
New York.................... 332, 500 530,076 | 552, 000 280, 000 216, 000 210, 000 
OHIO. cisco 1,500,000 | 5,215,669 | 4,684,300 | 3,076,325 | 2,136,000 1,510, 000 
West Virginia................ 120, 000 12, 000 5, 400 35, 000 70, 500 123, 000 
MDC TEL 10,615 | 6, 000 6, 000 12, 988 14,000 
Indiana............. eene 1,820,000 | 2,075,702 | 2.302,500 | 3,942,500 | 4,716,000 | — 5,718,000 
| «0, M EP 15, 873 12, 000 9, 500 40, 795 50, 000 
MissOUtfl lAs 35, 687 10, 500 1, 500 3, 715 2, 100 
E A 12, 680 33, 000 30, 000 55, 000 62, 000 
Kentucky and Tennessee....|............ 2, 580 30, 000 38, 993 43, 175 68, 500 
Texas and Alabama .........]...........- L 4298 lota edel e IRR VES 100 50 
Arkansas and Wyoming .....|............ SUD oos aee apes 250 100 100 
Utüliucss A aveces Breeds A v RCM eure uu sec ecRE es auo nte REI ES 500 
COlOPRdO, NEEE cua Urs leere OT AN i E secs coe tre S ess d exei medie one Inu e S 
South: DAEKOtR cursi Eee oclo somete vel x ete dax a a | e TR Sharon " 
Indian Territory and Okla- 

ROMA 2... om A A A A O A ees 
¡PA A A AA A A EE a TT EOS 
Other ...... WERE Deed Seek pde 75,000 | 1,600,175 | 1,606,000 250, 000 200, 000 100, 000 

TOA Lc ii oes 22, 629, 875 | 21,107,099 | 18,792, 725 | 15,500,084 | 14,870,714 | 14,346, 250 
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Approximate value of natural gas produced in the United States, 1882-1905, by States— 


. Continued. 
AAA tó ee Hoe 
State 1844. | 1895, 1896. 197, 1898, 1899. 

Pennsylvanía................ 86,279, 000 85, 452, 000 | $5,528, 610 ! $5,212,510) | $6, 806, 712 | $8,337,216 
New York.................... 219, 000 241, 530 256, 000 200, 076 229, 078 294, SR 
Old putas 1,276,100 — 1,255,700 ; 1,172,400 | 1,171,777 | 1,488,308 || 1,855,771 
West Virginia.......... esses. 395,000 — 100,000! 610,000! — 912,528 | 1,331,023 2,825,864 
nos anne duree: 15,000, — 790 6,875 5,000] 2,498 2,067 
ItidiKn&. tai 5,437,000 — 5,203,200 | 5,043,635 | 5,009,208 |. 5,060, 969 6, 680, 370 
KANSAS. 20.2220. 2eeee ecco eee .. 86,600 112,400| — 121,750 | 105,700 ; — 174,640 322, e 
Missouri............L.uu.ses. 4,500 , 3, 500 1,500 . 500 | 115 20 
California ......o.ooocoocmmo.... 60, 350 55, 000 65, 682 ' 50, 000 | 65, 337 $, 891 
Kentueky and Tennessee . Bn NO, 200 9s, 700 99, 000 | 00, 030 | 103, 133 ]25, 545 
Texas and Alabama.......... l 50 A v AN 765 £, 000 
Arkansas and Wyoming ..... | 100 100 60 ! 40 | uuu uL eL | SES 
A ccc seco anra | 500 . 20, 000 20, 000 15,050 7,875 ¡ROA 
Colorado ooo 12, 000 7,000 4,500 4, 000 3, 300 1.40 
South DARRO A ie : T c D Se EE ed Rascal 3, 10 
Indian Territory and Okla- | | 

TOI os Ao awa UE ERE E TER eee. E E A A eddie ates waleten 
Louisiana .................-.- ASEE ld AERA A A | A eth, SPURS 
O sates an elds 50,000 ' 50,000 x,000  — 29,00, 20,000 ............ 

Totis as | 13, 954, 400 | 13,006,650 — 13,002, 512 | 13, 826, 422 | 15, 296, 813 | 20, 074, N73 
State. 1900. 1901. 1902. 1903. 1901. | 1906, 
| l 

Pennsylvania................ $10, 215, 412 ar OSX, 161 $14,352, 183 $16,152,834 $18, 139, 914 | $19, 197, 3 
New York. .......0c0005 eee. 315,367 , 293,232 346,471 — 493,686 | 522,575 | 623, 251 
Oi adi ee 12,178,231 | 2,147,215 2,355,158 4,479,040 | 5,315,564 | 5, 721 482 
West Virginia... 00. 00... 2,959,032 | 3,954,472 5,390,151 6,882,359 | 8.114.249 | 10, 075, SN 
TIMO sao da iaa 1, 700 1,825 ' L5 3,310 4,745 7,23 
A 7,254,539 ! 6,954,566 | 7,081,344 6,098,364 | 4,342,409 | 3,004, 131 
A ERN EN oo 356, 900 | 659, 173 N24, 421 , 1,123,449 | 1,517,613, — 2,261, 36 
Missouri ..........sss cee cee 517 1, 328 2.154. 7,070 6,255 7.390 
Californias iniciar 79, 083 67, 60? 120,645 | 101,521 114,195 13,6% 
Kentucky and Tennessee... .[ — 286,213 270,871 | 365,656 | a390,601 | 322,404 | a 237,590 
Texas and Alabama.......... | 20, 000 18,577 | 14,953 13, 51 b 14,082 b 1, 109 
Arkansas and Wyoming ..... PAESE ETA DAROE EA A NE c 2, 460 c 6, 515 c21,135 
A vae ces Bh ak aus eiut lue ra aeq a DOREM AA EA A 
Colorado ici 1, 800 | 1, 800 1, 900 11, 140 14, 300 20, 732 
South Dakota .......... ..... 9,917 7.255 10, 280 10, 775 12,215 15, 200 
Indian Territory and Okla- ` | 

homa ..... Hr os , 360 1, 000 49, 665 130, 137 
Louísiana . 2.2.6.2 ee ee eens cR mc AA PN 1, 00 
OUNCE ux ve Ee eth ic | iss ac dccus o pP ur HORE A EEEO 

Total....... e REIS | 23, 698, 674 | 27,066,077 | 30, 867, 863 | 35, N07, 560 | 3%, 496, 760 | 41, 562, 995 
i 


a 


a Ineludes small production ín Tennessee. 
b Includes Alabama. 
o Includes Wyoming 
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CONSUMPTION. 


In the following table is shown the value of the natural gas consumed in the sepa- 
rate States of the United States during the last five years. By comparison of this 
table with the previous table it will be found that West Virginia, Pennsylvania, 
Kansas, Oklahoma, and Indian Territory have each produced more gas than they 
consumed, while the States of New York and Ohio have drawn heavily upon other 
States for their total consumption. The remaining States have generally consumed 
only what gas was produced within their borders. 


Value of natural gas consumed in the United States, 1901-1905, by States. 


State 1901 1902 | 1903 1904 1905 

Pennsylvan'a ....................... $11, 785, 996 | $13, 942, 783 | $16,060,196 | $17,205,804 | $19,237, 218 
Indiana .................- sees «6,276,119 | 46,710,080 | a5,915,367 | 24,282,409 | 43, 056, 634 
Olllo scs oos O ute a etes RV 4, 119, 059 4, 785, 766 7, 200, 867 9, 393, 843 10, 896, 633 
West Virginia ....................... 2, 244, 758 2,473, 174 3, 125, 061 3, 383, 515 3, 586, 606 
New York .............. ecce e nenne 1,694,925 | 1,723,709 | 1,944,667 | 2,222,980 2, 434, 894 
Kansas set eee tte ic Neo Ra EE. 659, 173 824, 431 1, 123, 849 1, 517, 643 2, 265, 945 
Kentucky and Tennessee............ 187, 660 255, 781 280, 726 268, 564 237, 590 
California ce 67, 602 | 120, 648 104, 521 114,195 133, 696 
Texas and Alabama................. 18, 577 14, 953 13, 851 14, 082 14, 409 
South Dakota........................ 7,255 10, 280 10, 775 12, 215 15, 200 
MISSOUT sr caves oie ias 1,325 ; 2, 154 7,070 6, 285 7,390 
Colorado. se oko eso Ne aS 1, 800 1, 900 14, 140 14, 300 20, 752 
TOR eoi O e ee 1,825 1,844 8,310 4, 745 7,923 
Indian Territory and Oklahoma ....|............. 860 1, 000 49, 665 126, 028 
Arkansas and WyoMiN8..........oooloccoooonomorojoraroronsroos 2, 460 6,515 21,135 
Louisiatil ia els A O uius dele nep d ratu damus 1, 500 

Total ........ T 27,066,077 | 30,867,863 | 35,807,860 | 38, 496, 760 41, 562, 855 


a A portion of this was consumed in Chicago, Ill. 


e 


VALUE OF NATURAL GAS CONSUMED AND VALUE OF OTHER 
FUEL DISPLACED IN 1905, BY STATES. 


In the first column of the following table is given the number of persons, firms, 
and corporations reported from different States. This is less for the year 1905 than 
either of the two preceding years, being 2,139 for 1905 as against 2,347 for the year 
1904 and 2,329 for the year 1903. 

The third column in the table shows the estimated value of wood and coal displaced 
by natural gas in 1905, which amounted to $49,690,918, or $8,128,063 more than was 
paid for the natural gas. 

The general average price of natural gas to the consumers is very close to 16 cents 
per thousand cubic feet at a pressure of 4 ounces above the atmosphere. The greater 
portion of the domestic consumption is furnished at between 18 and 25 cents per 
thousand cubic fee. 
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Value of natural gas consumed in the Uniled States in 1905, by States, and the value of coal 
or wood displaced by same, aa reported by 2,189 persons, firms, and corporations. 


P Amount re- | Estimated 
pes anis ceived for value of coal, 

State iyiduais re: sale ofzax,or wood, or 
; rin value of gas other fuel dis 
| porung. | consumed. placed by gas 
Pennsylvania o a A ida | 351 | $19,237, 218 $21,699, 552 
A NN tem Ol 425 | 10,396,633 12, 039, 301 
West Virginia oie sete EUR Ud DUM SE 76 | 3, 586, 608 | 5, 232, So! 
A ——-rr 740; — 3,056,634 ' 3,814, 670 
New York .....0..00...00ccecceccceeceeeceees uere ain M 148 | 2,434,794 | 2,191, 6 
DS LOI Mv IE HUMOUR 171 2, 265, 945 3, 897, 425 
Kentucky and Tennessee .....................Lulllelllllleee 44 237,590 239, 790 
es aed bee vae ol oon em asap iet 19 133, 696 246,875 
Indian Territory and Oklahoma .............................. 42 126, 025 225, 861 
Arkansas and Wyoming.....................-eeeee rese ia 4 21, 135 18, 900 
COLORADO ies wicca ese viven ioa via vo Sol ues aia ne PUE CN Ed ot 4 20, 752 | 20, 752 
South DAKOUR 665.6605 uy dora be Soin ee eel d REPE UE 12 15, 200 24,100 
Texas and Alabama................... 00. ccc ewe cece orar 8 14, 409 15, 300 
I RU a 0 oe Sos eet a t sene tpa A gk eee a iE 25 7,390 7,390 
Minoli ME TO 66 7,223 7, 000 
Louisiane AA oce o ee bad ree EE 4 1, 500 3, 00) 
jur cc 2,139 | 41,562,855 49, 690, 915 


USES. 


In the following table are specified the uses to which the natural gas produced in 
the United States in 1905 was put: 


Uses to which natural gua produced in the United. States in 1905 was put, as reported by 
2,130 persons, firms, and corporations. 


| Establishments supplied. 


Ta D : f ; A . , 

A" War [oo | 28 14 3 $2|^ | 1|] 

viduals} ers sup- | = o e = so D $ 

report-| plied. g s 5 S nE 2 3 E 

ing. z E E 2 FE E z E 

ES Y Z A © E 2 iS 
Pennsylvania.............. 351 | 257,416 43 66 | 109 48 | 2,54 | 2,845 443 3 
ODIO stai m eR DetRR 42» | 274,585 14 14 34 39 | 2,851 | 2,955] 1,294 16 
West Virginia.............. 76 45,588 ^. 14 4 37 19, 1,843| 1,417 150 5 
Indiana....... MORET MY 740 — 63,191 5 2| 52| 11 161 231 395 S 
New York.................. 148 607. SIS. a.a 2 4.. 441 447 88 1 
KANSAS. ..ooooocooncnccncono 171 | 46,852;  5|...... 20| 38 548 601 276 LS 
Kentucky and Tennessee.. 44 13,106 ...... Esc eds ecd: 6 6 53 | 3 
California.................. 19 T v DEMENS Pent. cm 10 10 s! 23 

Indian Territory and Okla- | 
NOOB: ood cre Eos cus 42l $20 713252. 1 1 8 29 39 63 onn 
Arkansas and Wyoming... 4 1:002. | tail A A ues 8 3 3. 

Colorado................... 4 ra RA A leue E eee 3 3 3 ..... 
South Dakota.............. 12 CN ———dolotbu A 2 2 d. aa 
Texas and Alabama ....... 8 QUU A PA | Quse acad ols 8 3 5 seese 
Missouri reuse IRA 2» ea PO A O 3 3 3... 
UI A yee se 66 190 A ums NA ME 3 8 BS. suse 
Louisiana .................- rp PE: E. nc 1 lobes eee 
Total AS, 2139, 779,638 81) 90| 257 | 153 | 7,988 | 8,569 | 2,74) 9 

ERE PAS E P a WIDE REP Se UP 
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The foregoing table shows a decrease of 208 companies and individuals reported 
in 1905 as against the year 1904, with an increase in the number of consumers of 
67,061 over the number supplied in 1904. "There was also an increase of 2,236 in the 
manufacturing establishments supplied as compared with 1904. 


WELL RECORD AND PIPE-LINE REPORT. 


In the following table will be found the number of wells drilled and the amount 
of pipe line which has been laid and operated by the 2,139 firms and corporations 
operating and handling natural gas in the United States in 1905. This table shows 
a total of 2,857 wells drilled for gas during the year, of which 556 were dry or non- 
productive and 2,301 were productive. During the year 1,337 wells were abandoned, 
which left a total of 17,144 wells producing gas in the United States at the end of the 
year 1905. i 

Pennsylvania stands first in the number of wells drilled, having drilled 933 wells 
during the year, of which 18 per cent were dry. West Virginia is second, with 413 
wells drilled, less than 7 per cent of which were dry. In Indiana there were 326 
wells drilled, of which nearly 23 per cent were dry. Both Kansas and Oklahoma 
and Indian Territory show unfavorable results in the percentage of unproductive 
wells that were drilled. Kansas drilled 437 wells, of which 31.5 per cent were dry. 
Oklahoma and Indian Territory drilled 80 wells, of which 36 per cent were dry. 


Record of wells and amount of pipe line, as reported by 2,139 persons, firms, and corpora- 
tions in 1905, by States. 


| MSS Tope. di, 1906. ^ 
miles lor | ———.——— ^, 
State ana P | TO- | Aban.| P | Non E 
: viduals ücinz ducing, doned dacing i ne 
pert Dee. ai, drilled "im^ [Dee 3i, holes | Feet. | Miles 
| 1904. | 1905. 1905. 1905. ‘drilled 
in 1906. 
jx S A a 
Pennsylvania ................. 351 | 6,352! 165 262 | 6,855 168 | 63,725,872 | 12,069. 3 
Obio igs cores pP PRECIO 425 | 1,661 342 138 | 1,865 58 | 34, 107, 617 6, 459.8 
West Virginia................. 76 | 1,274 385 77 1, 582 28 | 22, 389, 282 4, 240. 4 
Indiana....................... 740 | 4,684 252 730 | 4,206 74 | 21,707,439 | 4,111.8 
New York .................... 148 7H 89 22 821 17 | 8,112,919 1, 536. 6 
Kansas..................u..u.. 171 1, 029 310 83 1, 236 157 | 8,860, 615 1,678. 1 
Kentucky and Tennessec..... 44 147 21 2 166 11 | 1,109,949 210.2 
California..................... 19 45 I baa 46 1 004. 656 95.6 
Indian Territory and Okla- 

OMA v coucle ere cec es ced 4? 51 51 7 95 29 934, 660 177.0 
Arkansas and Wyoming ...... 4 8 Gino ewes Tian: 202, 480 38.3 
Colorado...................... 4 A dus dri rd uusM 79, 600 15.1 
South Dakota. ................ | om 10 ria eer Mj|..2.| 31,850 6.0 
Texas and Alabama .......... EET 9; 9 1 27 3| 143,605 27.2 
Missouri ..........- ses | 25 10 16 1 55 6 67, 475 12.8 
RIN DOGS Lies ire S Oo 66 70 8 10 68 2 149, 571 28. 3 
Louisiana.......... ........... 4 2 1? 4 10 | 2 65, 560 12.4 


Total.........-.......... 2,139 | 16,150 | 2,301 | 1,337 17, 114 | 556 162, 198, 209 30, 718. 4 
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COMBINED VALUE OF NATURAL GAS AND PETROLEUM. 


The following tables give the value of natural gas and of petroleum and their com- 
bined value in 1904 and 1905, by States, arranged in the order of the value of the 
combined production: 


Value of the natural gas and petroleum produced in 1904, and their combined value, by 


States. 
Value of nat- 
State. natural gas, | petroleum, | UPA gas and 
Pennsylvania ..... NOTER RE PA MERE UE $15,139,914 | $15,222, 242 $36, 362, 15 
OO a 5, 315, 564 23, 730,515 | 29, 046, UY 
West Virginia ita 8,114,249 | 20,583, 781 25, 698, 030 
A T | 4,342,409 | 12,235,674 16, 578, 03 
CUllfomig c2 A eit elu uid er dit | 114, 195 8,265, 434 8,379, 629 
Texas and Alabama........................... ce e er ree 14, O82 8, 156, 220 8, 170, AR 
Kansas co A ra 1, 517, 643 

Indian Territory cuu c ecle cer m PARE UA MP US UON E ETE Lec 5,447,622 7,014. 30 

OKI DOMAIN a alió | S609 
Now Yon cde A A A rod ee A d | 522,575 ^ 1,811,837 2, $34, 412 
Kentucky and Tennessee .......oooooccoomcconcrccrrcncnn 322, 404 954, 935 1,307, 342 
¡E eU MEDI | MEET 1, 073, 594 1,073, 594 
Colorado tm | 14, 300 578, 085 MA 
Arkansas and Wyoming.................. ce cee cence eee 6,515 80, 794 87, 39 
South Dakota.............. pec uM Ii RE | 12,215 |.cccceeceeeees 12, 215 
Michigan and Missouri........................... lees eese 6, 235 4, 769 11, ce 
(p PM pom | d TAD AAA 4,745 
O RERO RENE RENE | 38, 496, 760 | 101, 175, 455 | 139, 672, 215 


Value of the natural gas and petroleum produced in 1905, and their combined value, bu 


States. 
Value of 
State patas of, | erude petro- | natura gas 
i petroleum. 

PeninsvIvaHidoccco ceo rue pese een ta MERE $19, 197,336 | $14,653, 278 &33, 850, 614 
West VIERNES tices fae ides 10, 075, SH 16, 132, 631 26, AN, 45» 
ODIO ceca ue ct hes ess See cae aaa hase acetate chats ers | 5, 721, 462 | 17, 054, 877 2,776, 339 
Indiana eT | 8,094,131 | — 9,404, 90? 12, 499, 08 
Kansas, Indian Territory, and Oklahoma................... | 2,391,973 6,516,398 8, 988.371 
O E N 133,696 | — 8,201,546 8, 335, 542 
Texas and Alabama.................. ce sees rrr 14, 409 7, 552, 262 7,566, 611 
NOW YO A a out 623, 251 1,557, 630 2, 180, 881 
LUMA: a dios | 1, 500 1, 601, 325 1, 602, 35 
Kentucky and Tennessee ................-cce eee sees 237, 590 943, 211 1, 180, WI 
Colorado ..............eeeee een re ERE 20, 752 337, 606 355, 355 
ror ccs C ——— Á———— — es 7,223 116, 561 123,78 
Arkansas and Wyoming.....................-eeeee eee eese 21,135 51, 545 72, 680 
South Dakota: eios cU iz 15,200 |............-- 15, 200 
Michigan and Mirssouri............. ccc cece cece sce cccee ee eee 7, 390 8, 320 10, 710 

DL ads 41,562, 85 , 84,167,399 | 125, 720, 2:4 


| 


_ ——— 
ae 
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COMPOSITION OF NATURAL GAS AND OF MANUFACTURED GAS. 


The following table gives the average composition of natural gas produced in 
Pennsylvania, northwestern Ohio and Indiana, and Kansas; also the composition of 
the average gas manufactured from coal, water gas, and producer gas, as determined 
by analysis. The weight of 1,000 cubic feet, the specific gravity, and the heating 
value are also given for each. 


Analysis of natural and manufactured gases, their weight and heating quality per 1,000 
cubic feet, also their specific gravity. 


Average È Average 
Pennsyl- | Average Average Average | Average | producer 
Constituent, vania and | Ohio and Kass of coal | of water | gas from 
West Vir- | Indiana. : gas. gas.  |bituminous 
ginia. coal. 
Marsh gas, CH, .................. 80. 85 93. 60 93. 65 40. 00 2. 00 2. 06 
Other hydrocarbons ............. 14. 00 © .80 .25 4. 00 .00 . 04 
NitTOgen T 4. 60 3. 60 4.80 2.06 2.00 56. 26 
Carbonic acid, CO4............... . 05 .20 .80 . 45 4.00 2. 60 
Carbonic oxide, CO.............. . 40 .90 1. 00 6. 00 45.5 27.00 
o i osos sk ates .10 1.50 .00 46. 00 45. 00 12. 00 
Hydrogen sulphide .............. .00 .15 .00 .00 .00 .00 
ORF RON A Trace. . 15 .00 1.50 1.59 . 05 
Total soi ocyus daB RE ER Ee 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 
Pounds in 1,000 cubic feeta...... 47. 50 48. 50 ` 49. 00 83. 00 45. 60 75. 00 
Specific gravity, air being one... 0. 624 0. 637 0. 615 0. 435 0. 600 0. 985 
B. T. U. per 1,000 cubic feet 5....| 1,145,000 | 1,095,000 | 1,100,000 | 755,000 | 350,000 155, 000 


} 


21,000 cubic feet of nir at an atmospheric pressure of 14.7 pounds and at a temperature of 62° F. 
vega 76.1 pounds, and is a mechanical mixture of 23 parts of oxygen and 77 parts of nitrogen, by 
weight. 


b B. T. U.—British thermal units, which indicates the heat necessary to raise one pound of pure 
water at 39? F. one degree. 


PRODUCTION AND USE OF NATURAL GAS BY STATES. 


In the following tables are shown the value of the natural gas produced and the 
value of the natural gas consumed in the year 1905 and the three preceding years in 
the States of Pennsylvania, West Virginia, Ohio, Indiana, Kansas, and New York. 
These tables also show in a general way the distribution of this consumption, with 
a general record of the well condition and the total number of feet of pipe line in 
use to December 31, 1905. The tables are arranged in the order of the value of the 
gas produced. 


PENNSYLVANIA. 


Both the production and the consumption of natural gas in the State of Pennsyl- 
vania continue to increase. The gas consumed has increased $2,031,414 in value 
over the quantity consumed in 1904. The value of the production has increased 
$1,058,422. This steady increase in the production of natural gas from the State in 
which it was first and has longest been put to large commercial use is remarkable. 
The new production comes from the deep sands in Armstrong and Clarion counties 
and from the southwest corner oí the State. 
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Record of natural-gas industry in Pennsylvania, 1902-1905. 


1902 1903 1904 1906 

Amount received for sale of gas or value of 

gas consumed......e ce ceueeosecaesseusuuuus $13, 942,783 | $16,060,196 | $17,206, 804 $19, 237, 215 
Value of natural gas produced................ $14,352,183 | $16,182,834 | $18,139,911 $19, 197, 336 
Value of coal and wood displaced ............ $17,912,629 | $20,075,245 | $18,237, 20 $21, 699,58 : 
Domestic consumers supplied................. 185, 678 214, 432 238, 481 71, 116 
Iron and steel works supplied ................ 99 96 100 109 
Glass works supplied.......................... 124 122 89 109 
Other establishments supplied................ 2,225 2,616 2, 740 2,67 
Total establishments supplied ................ 2, 448 2, 824 2, 929 2, 545 
Total wells producing, Jan. 1................. 4,529 5, 444 5, 915 6, 332 
Total productive wells drilled................ 715 699 701 765 
Total wells abandoned ....................... 203 228 264 262 
Total wells producing, Dec. 31................ 5,101 5,915 6,352 6, 855 
Total dry holes drilled........................ 232 126 | 174 168 
Total feet of pipe laid to Dec. 31.............. 48, 863, 621 53, 886, 301 60, 434, 996 63, 725, 872 
Number establishments reporting ............ 379 414 414 351 


WEST VIRGINIA. 


The value of natural gas consumed in West Virginia in 1905 increased only 
$203,193, while the value of the natural gas produced in that State increased 
$1,961,655. This increase in production has gone into the States of Pennsylvania 
and Ohio to supply the increased consumption of natural gas in those two States. 
The conditions in West Virginia are favorable to a continuous and increasing supply 


of natural gas for a great many years. 


Record of natural-gas industry in West Virginia, 1902-1905. 


1902, 

Amount received from sale of gas, or value of 

gas consumed..........2..0 cee ee eee scales $2, 473, 174 
Value of natural gas produced ............... $5, 390, 151 
Value of other fuel displaced................. 2,994, 777 
Domestic consumers supplied ................ 29,357 
Iron and steel works supplied ................ 11 
Glass works supplied ......................... 31 
Other establishments supplied................ 835 
Total establishments supplied ................ 877 
Total wells producing Jan. 1 ................. 7 
Total productive wells drilled ................ 142 
Total wells abandoned ....................... 5] 
Total wells producing Dec. 31 ................ 885 
Total dry holes drilled........................ i 37 
Total feet of pipe laid to Dec. 31 .............. | 11. 515, 395 


Number establishments reporting ...... D 19 


1903. 


$3,125, 061 
gG, 882, 350 
$4, 375, 000 
36, 1.9 

9 

25 

1, 088 

1, 122 


1,099 

43 

18, 224, 176 
88 


$3, 383, 515 
$8, 114, 249 
$, 80, 907 

44, 563 


20, 787, 732 
90 


$3, 586, 608 
$10,075, 801 
$5, 232, 961 
45, 588 
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OHIO. 


The value of the natural gas consumed in Ohio increased $1,002,790 in 1905 over 
the year 1904; the value of the gas produced in this State increased $405,895. 

The production of natural gas in Ohio comes from different horizons ın the three 
different gas districts of the State. In the southeast section the natural gas is pro- 
duced from the Salt sand and the Berea sandstone; in the central section there is a 
field of considerable extent which obtains its gas from the Clinton limestone; and in 
the northwest portion of the State the gas is obtained from the Trenton limestone 
under conditions similar to those of the gas field in Indiana. The gas field in the 
northwest portion of theState has been more extensively drawn upon than theother 
areas and is more nearly exhausted. The Clinton limestone field in the central 
portion of the State was discovered and developed during the year 1900-1901, since 
which time it has been gradually extended. The wells of this field run in depth 
from 2,150 to 2,250 feet. The gas is under a high pressure and the volume from the 
wells is large. The gas areas of southeastern Ohio from the Salt sand and the Berea 
sandstone are in small pools of limited area. These small accumulations will probably 
continue to be found for a good many years to come. 


Record of natural-gas industry in Ohio, 1902-1905. 


| 1902. | 1903. 1904. 1905. 

Amount received for sale of gas or value of | 

A AMA Misa $4,755,766 | $7,200,867 | $9,393,843 | $10,396, 633 
Value of natural gas produced................ $2, 355, 458 $4, 479, 040 $5, 315, 564 $5, 721, 462 
Value of coal and wood displaced ............ $5, 351, 878 $8, 155, 570 $9, 938, 686 $12, 039, 301 
Domestic consumerssupplied................. 120, 127 197, 710 232, 557 274, 585 
Iron and steel works supplied ................ i 17 19 9 28 
o AMIA er ee 56 63 15 34 
Other establishments supplied................ 713 1, 704 1,112 2, 893 
Total establishments supplied ................ 786 1, 786 1,136 2, 955 
Total wells producing Jan. 1 ................. 1,099 1,343 1,523 1, 661 
Total productive wells drilled ................ 266 290 334 342 
Tote] welpabandonéd...... i eros rr na 75 110 196 138 
Total wells producing Dec. 31 ................ 1, 290 1, 523 1,661 1, 865 
Total dry holes dilod: oisi vas mao ad e Resa 40 62 49 58 
Total feet of pipe laid to Dec. 31......... TT 20, 093, 670 27,876, 583 30, 579, 825 | 34, 107, 617 
Number of establishments reporting ......... 451 515 453 | 425 

INDIANA. 


The natural-gas industry of Indiana is on the decline. The quantity of natural 
gas produced within the State has steadily decreased since the year 1902. During 
1905 the value of the gas produced was $3,094,134, and the value of the gas consumed 
was $3,056,634. 

The steady and probable permanent decline in the production of the gas fields in 
Indiana has compelled the removal of some of the heavy fuel-using commercial 
establishments, and the adoption by others of producer gas. The convenience and 
perfect adaptability of natural gas as a domestic fuel would indicate that domestic 
consumers should be given preference in its use over the large commercial industries. 
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Record of natural-gas industry in Indiana, 1902-1905. 


1902. 1903. 1904. 1906. 

Amount received for sule of gas or value of 

gas CONSUME, a ced ea REG $5, 710, 080 $5, 915, 367 $4, 282, 409 $3, 056, 634 
Value of natural gas produced................ $7, 081, 324 $6, 098, 364 $4, 342, 409 $3, 094, 134 
Value of conl and wood displaced ............ $10, 066, 248 $8, 281, 515 $5, 318, 752 | $3, 814, 670 
Domestic consumers supplied................. 101, 481 90, 118 84, 862 63, 194 
Iron and steel works supplied................ 20 23 12 7 
Glass works supplied.......................... 141 130 81 52 
Other establishments supplied................ 8, 121 867 297 172 
Total establishments supplied .... ........... 3, 282 1, 020 390 231 
Total wells producing, Jan. 1...............-. 5,371 5,876 5, 785 | 4, 64 
Total productive wells drilled ................ 1,331 895 706 252 
Total wells abandoned........................ 882 1,257 1, 807 730 
Total wells producing, Dec. 31................ 5, 820 - 5,514 4, 684 4,206 
Total dry holes drilled........................ 205 242 153 74 
Total feet of pipe laid to Dec. 31.............. 36, 121, 980 34, 838, 053 27, 760, 588 21, 707, 439 
Number establishments reporting ............ 929 924 846 740 

KANSAS. 


Kansas, Oklahoma, and Indian Territory are the new great gas fields of the United 
States. During the year 1905 a large consolidation of the companies in Kansas took 
place. Extensive pipe lines have been laid, which reach to Kansas City and to 
most of the larger commercial communities. The value of the natural gas produced 
amounted to $2,261,836, and the value of that consumed was $2,265,945. Both the 
quantity produced and that consumed will probably greatly increase within the 
next few years, and some of the product will probably be transported beyond the 
boundary of the State for consumption. The gas in this field comes from sand 
rocks within the Cherokee shales at the base of the Coal Measures. This horizon 
has furnished some very large producing wells. The initial rock pressure was from 
550 to 650 pounds to the square inch, and the flow was as high as 37,000,000 cubic 
feet per day from one well. 


Record of natural-gas industry in Kansas, 1902 to 1905. 


1902 1908. 1904 | 1905 
NM C RN EEUU ae AREAS 

Amount received for sale of gas, or value of 

gis CONSTE. rd 2824, 431 $1, 123, 849 $1,517, 643 $2, 265, 945 
Value of natural gas produced ............... $824, 431 $1, 123, 849 $1,517, 643 $2, 201. 836 
Value of coal and wood displaced ............ $1, 175, 349 $1, 676, 351 $2, 275, 875 $3, 397, 425 
Domestic consumers supplied ..... o 13, 488 16, 918 27,204 46, $52 
Iron and steel works supplied ................ 1 2 10 5 
Zine smelters supplied. ....ooooocoococcoocooo.. 9 1i 16 l6 
Glass works supplied ..................-LLusu. 8 8 14 20 
Brick works supplied.................LeLeeee. 14 14 17 33 
Other establishments supplied ............... 64 113 241 521 
Total establishments supplied ................ 91 143 298 oul 
Total wells producing Jan. 1.................. 299 404 726 1.029 
Total productive wells drilled................ 144 295 378 310 
Total wells abandoned ............... esses. 24 33 75 8 
Total wells producing Dec. 31 ................ 419 666 1,029 1, 236 
Total dry holes drilled................Leueeee. 63 66 135 ' 157 
Total feet pipe laid to Dec. 31................. 5,034, 791 5, 598, 720 7,022,852 | 8, 800, 615 
Number of establishments reporting ......... 80 120 190 | 171 
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NEW YXORK. 


The State of New York is a greater consumer than a producer of natural gas. 
The territory from which the gas is produced is almost entirely in the western portion 
of the State, the larger part of the gas produced coming from the Erie County field 
and the neighborhood of Wellsville and Ricebrook, in Allegany County. There are 
a large number of wells along the south shores of Lake Ontario and Lake Erie which 
produce gas from the shale rock, not in large quantities, but in sufficient volume to 
furnish domestic fuel for from one to four families. During the year 1905 New York 
produced natural gas valued at $623,251 and consumed gas valued at $2,434,894. 
Some of the gas consumed in New York was imported froth Canada. This amounted 
to 984,740 cubic feet, valued at $49,237. 


Record of natural-gaa industry in New York, 1902-1905, 


1902. 1903. 1904. 1905. 

Amount received for sale of gas or value of 

gas consumed............ I MPO $1, 723, 709 $1, 944, 667 $2, 222, 980 $2, 134, 894 
Value of natural gas produced ............... $346, 471 $493, 686 $522, 575 $623, 251 
Value of coal and wood displaced............ $1, 771,077 €1, 992, 726 $2, 262, 711 $2,191, 105 
Domestic consumers supplied ................ 50, 536 57, 935 67, 203 67,548 
Iron and steel works supplied ................ | € 1 . 2 
Glass works supplied....................LLuu.. | 8 5 6 4 
Other establishments supplied................ | 206 203 444 441 
Total estabishments supplied................. | 215 208 451 447 
Total wells producing Jan. 1.................. i 583 652 707 754 
Total productive wells drilled................ 69 75 78 89 
Total wells abandoned............ ........... 14 20 31 22 
Total wells producing Dec. 31 ................ 638 707 TH 821 
Total dry holes drilled........................ 8 . i 12 17 
Total feet of pipe laid to Dec. 31.............. 5,894,517 7,413, 194 7,899, 723 8,112,919 
Number of establishments reporting.......... 116 141 153 148 

LOUISIANA. 


During the year 1905 a new gas area was opened up near Caddo Lake, north of 
Shreveport, in Louisiana. This district has been remarkable for the extent and 
the force of the blow-outs which have completely demolished some of the wells. 
The wells of this district are drilled by the rotary process, and gas is obtained at a 
depth of about 1,250 feet. Arrangements are being made to deliver and market yas 
from this field in Shreveport, La. 
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PRODUCTION OF NATURAL GAS IN CANADA. 


The following statistics regarding the production of natural gas in Ontario, Canada, 
have been furnished by the Ontario Bureau of Mines, Toronto: 


Statistics of natural-gas production in the Province of Ontario, Canada, 1893-1905. 


Producing cing. “Miles of gas Workmen Value olga Wages for 


Year. 


| wells | pipe. | employed.| product. labor. 
1893...... UTOR NEUEN REMPLI tte 107 | 117 a- 59 $235, 200 SHQ 
NEON A E NE S A 110 183 99 204, 179 53,130 
oe TN 123 248 92 282, ONG 73, $55 
rs aee EUR 141 287 | 87 276, 710 47,57 
rM CET EX, 140 297 81 308, 448 42, 355 
A ARE E SEEE TE 142 | 315 | 85 301, 599 31,457 
| ————— A 150 341 95 440, 904 40,149 
1800. c 4 osi cues e uA e or DeL Mal LE a 306 161 392, 823 43, 636 
C mE TION IR M 365 129 242, 183 59, 140 
A E E LT. 169 ` 369 107 195, 992 55,618 
1008 cae E EAE EE meine 210 ` 312 138 196, 535 79,45 
o SO, 176 2. VR IR 253, 524 58, 674 
(rS NND NOMEN 273 462]. 130 316, 476 NND 
| 


It is reported by the geological survey of Canada that during the year 1905 there 
was produced at Medicine Hat, Province of Alberta, Canada, gas to the value of 
$33,000 from a total of 12 producing gas wells. This makes the total value of gas 
produced in Canada in 1905 amount to $349,476. 


PETROLEUM.' 


By W. T. GriswoLb. 


[The barrel used in this report, unless otherwise specified, is the United States standard barrel, con- 
taining 42 Winchester gallons.] 


IMPORTANT FEATURES OF THE YEAR. 


The most important features in connection with the production of petroleum in 
the United States for the year 1905 are as follows: 

(1) The production was greater by 17,636,620 barrels than in any other previous 
year. 

(2) The value of the production for the year 1905 was $17,018,056 less than for the 
year 1904. 

(3) The production of petroleum in the United States has more than doubled 
within the last six years, the Increase being of the heavier grades of the fuel class, 
while the production of lighter or illuminating oils has remained constant. 

(4) During the year the development of the Mid-Continent field and the extension 
into Illinois of the Lima-Indiana field indicate a great increase in the future produc- 
tion of the lighter grades of oil. 

(5) The production of the great Eastern fields shows indications of permanent 
decrease. 

(6) The completion of the pipe line from Humboldt, Kans., to Whiting, Ind., 
marks another step in the transportation of oil. 


PRODUCTION. 


During the year 1905 there were produced within the United States 134,717,580 
barrels of petroleum. This is an increase over the production of the year 1900 of 
71,097,051 barrels, or considerably more than any total yearly production up to 1902. 
The foregoing statement gives an idea of the magnitude of the increase in the oil 
business of the United States. It does not, however, give a true and clear under- 
standing of the business at this time. A simple statement of the number of barrels 
of petroleum taken from the earth each year no longer shows the condition of the 
business. The kind and quality of the oil produced must now be taken into con- 
sideration to have an understanding of the relation of production to demand and 
consumption. 

Production of fuel ol.—Of the production of the year 1905, 70,474,078 barrels are 
froin the Gulf and California fields. This is almost exactly the quantity by which 
the production of the year 1905 exceeds that of the year 1900. The petroleum of 
the Gulf and California fields is of the heavier variety and has a residue of aspha tum. 
Oil of this quality, although capab e of producing a small percentage of illuminating 
oil, has its principal value in its use as a fuel. It is the demand for this purpose 
which must be looked to for the consumption of the production of heavy oils. 


a As in preceding reports. the compilation of the statistical tables is chiefly the work of Miss Belle 
Hill, of this office.— D. T. D, 
813 
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The growth of this demand is bound to take time; not only must the consumer 
be persuaded that it is cheaper and more desirable at the present price, but that the 
future supply will remain sufficient to keep the price below that of other fuels. The 
changing and. arranging of furnaces to make them applicable to the burning of a 
liquid fuel is a strong influence in retarding the adoption of petroleum for this 
purpose. 

The advantages in the use of petroleum as a fuel are many, and its acceptance as 
such is sure to grow until the price arrives at a figure that will bring it into compe- 
tition with other fuels. It is well established that a barrel of petroleum is equivalent 
in heat-producing effect to between one-fourth and one-third of a ton of coal; hence 
the value of fuel petroleum must finally adjust itself to the cost of one-fourth to one- 
third of a ton of coal at the point of consumption. 

The present price of petroleum of the Gulf and California ty pe is no determination 
of its value. For a period of five years the quantity of production has increased 
each year much faster than the commercial world could adjust itself to the use of 
this new fuel. That this great increase in production each vear can go indefinitely 
on is improbable, and as the steady increase in the consumption of oil for heat- 
making purposes is an assured fact, this condition will shortly bring about an 
adjustment between production and consumption. 

Production of illuminating oil.—Prior to the year 1904 the greater part of the lighter 
grades of petroleum that are especially adaptable to the manufacture of the illumi- 
nating oils came from the Appalachian and the Lima-Indiana fields, For a number 
of years the combined production of the two fields has been remarkably constant. 
During the time between the vears 1894-1903, inclusive, it has averaged about 55,500,000 
barrels per vear. During the year 1904 the Appalachian field showed a slight falling 
off in production as compared with 1903, and in 1905 a decrease in production of 
6.5 per cent as compared with 1904. 

The Lima-Indiana and Illinois field held its production in 1904, but fell off 9.6 per 
ceut in the year 1905 as compared with the preceding year, notwithstanding the 
adding of the State of Illinois to that field and the addition of 181,084 barrels of 
production from that source. 

During the year 1904 the Mid-Continent field became an important factor in the 
production of the lighter petroleum. It added 4,250,779 barrels of oil during that 
year, not all of which, however, could be elassed as of the lighter grades of petroleum. 
In 1905 the production increased to 12,013,495 barrels, with a much larger percent- 
age of the better grades of petroleum. This increase from the new field more than 
offsets the decrease of the old territory, so that the total production of the lighter 
grades of oil during 1905 was fully 7,000,000 above the average production for a 
number Of vears. 

Consumption of illuminating oil.—The consumption of illuminating oil from 1894 to 
1903 slightly exceeded the production. The stocks held by the large pipe-line com- 
panies, which were 33,772,823 barrels at the end of the vear 1897, were reduced to 
20,772,823 barrels at the end of the year 1903. During the year 1904 there was a 
consumption of 55,968,171 barrels against a production of 61,715,278 barrels, and in 
1905 a consumption of 60,875,677 barrels against a production of 63,855,710 barrels. 
These two years caused an increase in the stocks held of 8,717,140 barrels. 

It is probable that the current year will show a still greater falling off in the pro- 
duction of the Appalachian field than was experienced in 1905, The production 
from the State of Illinois will probably fully maintain the production of the Lima- 
Indiana and Illinois field, while all indications point to a very large production 
from the Mid-Continent field. Even with the maintenance of the large consump- 
tion of the year 1905, there is every indication of a strong increase in the accumu- 
lated stocks. 

In the following table are given the production and the consumption from the 
Appalachian, the Lima-Indiana and Illinois, and the Mid-Continent fields, with the 
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stocks held by the large pipe-line companies at the end of each year, and the averag: 
price during the year paid per barrel for the Pennsylvania grade of oil for the year; 
1894-1905, inclusive: 


Production, consumption, and stocka of illuminating oil held at end of each year from th 
Appalachian, the Lima-Indiana and Illinois, and the Mid-Continent fields, 1894-1905. 


SMe pda Ae 
O ee ot 
uvae a mese 
A 
A 
Do AAA 
TP 
Mead o reese 
Pica aot udis 
ys 
Visi S D den 


en ..n .n... oo noo» 


[Barrels of 42 gallons.] 


Year. 


A 48, 120, 364 
A TTE E A 51, 242,047 
59, 341, 763 
cc TREE 68, 117, 527 
— —————— 52, 111, 088 
"eH CE DP 53, 363, 772 
58, 135, 569 
55, 740, 951 
SM rc A TN 55, 746, 462 
56, 709, 637 
61,715, 278 
63, 855, 710 


DT 


e... o... << 0.0. :0:.000.0.0......0. 0... .......»—. .<.< 0... o 


eee emer ete eee eae 0.900.222 <0..... 00000600... .. e... o 


ee nro». ....eonro.oen. no. nara. nen... noo.o 


Consum p- 
tion. 


52, 276, 169 
51,060, 561 
53, 132, 903 
57, 393, 196 
58, 916, 416 
56, 334, 149 
53, 668, 211 
56, 810, 629 
59, 967, 942 
59, 171, 846 
55, 968, 171 
60, 895, 677 


Stocks at 
end of 
year, 


26, 658, 146 
26, 839, 632 
33, 048, 492 
33, 772, 823 
26, 967, 495 
23,997, 118 
28, 464, 476 
27, 395, 798 
23, 174, 318 
20, 712, 109 
26, 459, 216 
29, 429, 249 


| Average 


pues po 
arrel of 

Pennsyl. 
Vania oil 


i ó ó ee ee ee) 
M . . . . . . 
33 


PRODUCTION AND VALUE. 


In the following table is given a statement of the total production of crude petro 
leum in the United States during the years 1904 and 1905, also the value of this pro 
duction, with the average price per barrel of the petroleum from each State: 


Total quantity and value of crude petroleum produced in the United States and the averay: 
price per barrel in 1904 and 1905, by States. 


State. 


Indian Territory. 


Oklahoma 


Louisiana 
Michigan 
Missouri 


Average 
price per 
barrel. 


80. 24! 
.k9' 
. 64 
SEM 


. 04 


o fae 


e po 
dh w 
> $ 


QU ho 


[Barrels.] 
1904. | 1905. 
Avcrage | 
Production. Value. price per, Production. Value. 
barrel. | 
e APA ——)|— 

T 29,619,434 | 88,265,434 . $0 279 | 33, 427,473 | $5,201. 846 
roo 501, 763 678,005 | 1.152 376, 238 337, 606 
Eon NOME PERLE, PAESE 151, 081 116, 561 
OMM 11, 339, 124 | 12,235,674 | 1.079 10, 964, 247 9, 404, 909 
Sata say | ned Eds 

ird | mon 5, 447, 622 .970 12,013,495 | ^ 6,546,398 
EA 4,250, 779 

| 

DOSES | 998, 284 984, 985 .9866 | — 1,217,337 943, 211 
nese, 2, 958, 958 1,073, 594 . 3625 8,910, 416 1, 601,325 
du | 2,572 4,769 | 1.851 3, 100 3,320 
RE 1, 113, 264 1,811,837 | 1.6275 1,117, 582 1, 557, 630 
BEP 18,876,631 . 28,730,515 | 1.257 16,346,660 | | 17,054, 877 
coca lo 14,125,762 | 18,222,212 | 1.638 10,437,195 | — 14,653, 278 
PUMA 22,211,413 | — 8,156,220 . 367 28, 136, 189 7,552, 262 
MU 12,644,686 , 20,583,781 | 1.628 11,578, 110 | 16,132, 631 
eee: 11, 542 | 80,794 | 7.00 8,454 51,545 
RM 117, 080, 960 | 101, 175, 455 464 | 134,717,580) 84,157. 399 
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The increase or decrease in the production by States, as well as the percentage of 
increase or decrease in 1905 compared with 1904, are shown in the following table: 


Total production of crude petroleum and percentage of increase or decreases, by States, in 
1905, as compared with 1904. 


[Barrels.] 
Production. Percentage. 
State. —--——- | +=  ——-| Increase. | Decrease. |— ———— --——- 
1904. 1905. Increase. | Decrease. 
California................ 29,649,434 | 33, 427,473 3, 778,089 |............ 12:74. A 
Colorado................. 501, 763 376,238 |...........--- 125,505 |. ccceccwess 25. 02 
PL Osseo ea iced oi eal la Sena X vs 181, 084 TS) ORE AA saw EE 
Indiana.................. 11,339,124 | 10,964,247 |.............. 374,871 |........... 3.31 
Indian Territory......... | 1.866. 748 i 
Oklahoma ............... | MM 12,013, 495 6,395,968 |............ 113.86 |........... 
KANSAS. occ | 4, 250, 779 | 
i eg nna 998, 284 | — 1,217,337 219,053 |............ 21.94 |........... 
lT'ennessee................ 
Louisiana ...............- | 2,954,958 | — 8,910,416 | — 5,951,458 |............ 201.13 |........... 
CA Quis ie siue | 2,572 3, 100 BR 20.53 |.........-- 
Missouri ................. 
New York ............... 1,113, 264 1,117,582 4,318 | oeodduse E RN 
EIn 18,876,631 , 16,346,660 |.............. 2,529,971 |........... 13. 40 
Pennsylvania............ 11,125,762 | 10,437,195 |.............. 688,567 |...... e. 6. 19 
TEXAS. icr eere ihe a err 22,241,413 | 28,136,189 5,894,776 |............ 26.50 !........... 
West Virginia............ 12,644,686 | 11,578,110 |.............. 1,066,576 !........... 8. 435 
Wyoming ................ 11, 542 Bd eee 3,088 |........... 26. 75 
e A 31,060,860. 15,712,880. 17,636,620 |............ 15.06 esos cosess 


RANK OF STATES. 


The following tables show the order of production of the several States of the 
United States, the quantity produced by each, and their percentages of the whole in 
1904 and 1905: , 


Rank of petroleum-producing States and Territorics, with quantity produced and percentage 
of each, in 1904 and 1905. 


( Barrels.] 
s 1901. ^ 1905. 
State. | Percent- State. xg ey ME 
Rank. Quantity. gee Rank.| Quantity. |P “age. 
MEIN EN E Rn = 
California ......... 1 | 29, 649, 434 25.33 |, California ........ ] 33, 427, 473 24.81 
Texas ............. 2, 22,241,413 | 19. 00 1 Texas ...... ..... 2 28, 136, 189 20. 89 
Ohio .............. 3 | 18,876,631 | 16.13 ^ Ohio.............. 3| 16,346,660 | — 12.13 
West Virginia ..... 4| 12,644,656 — 10.80 | Kannsas........... 
Indiana ........... 5 11, 339, 124 9. 69 | Indian Territory . 41 12,013, 495 8.92 
Pennsylvania ..... 6 11,125, 762 9.50 | Oklahoma........ 
Kansas ............ 7 4,250, 779 8.63 | West Virginia .... 5 11,578,110 8. 59 
Louisiana ......... 8 2, 955, 958 2.51 | Indiana .......... 6 10, 964, 247 & 14 
Indian Territory .. - | Pennsylvanía sasl 7 10, 437, 196 7.75 
Oklahoma......... | 9| L36,78, LY | Louisiana ........ 8! 8910416  — 6.6 
POLK Lo eoo 10 ; : % "EN AA ; 
New York 1,113, 264 95 Kentmeky | 9 1,217,337 .90 
Kentucky ......... Tennessee ........ 
Tennessee ......... It 998, 264 -85 New York ........ 10 1, 117, 582 .83 
Colorado .......... 12 501, 763 | .43 | Colorado ......... 11 376, 238 .28 
Wyoming.......... 13 11, 542 | Minow ........... 12 181,064 18 
.01 v 
uer wo orm] ymmo s BD 
e..n.on...o. ! dE 14 8, 100 
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Rank of petroleum-producing States and Territories, with value of production and percentage 
of each, in 1904 and 1905. 


1904. 1906. 
State. Per- 
Rank. Value. Rank. Value. cent- 
age. 
Ohio euo mma 1| $23,730,515 1| $17,054, 877 20. 27 
West Virginia....... 2 20,583,781 | 20.35 || West Virginia ...... 2 16, 132, 631 19. 17 
Pennsylvania....... 3 18,222,242 | 18.01 '| Pennsylvania ...... 3 14, 653, 278 17.41 
Indiana............. 4 12, 235,674 ¡ 12.09 | Indiana ............ 4 9, 404, 909 11.18 
California........... 5 8, 265, 434 8.17 | California .......... 5 8, 201, 846 9.74 
TEXAS ON 6 8,156,220 | 8.06 | Texas .............. 6 7,559, 262 8.97 
Kansas.............. | | Kansas ............. 
Indian Territory 7 5,447,622 5.39 | Indian Territory.... 7 6, 546, 398 7. 78 
Oklahoma .......... | | | Oklahoma.......-.. : 
New York........... | 8 1,811, 837 1.79 || Loufsiana .......... 8 1, 601, 325 1. 90 
Louisiana........... | 9 1, 073, 594 1.06 || New York .......... 9 1, 557,630 1. 85 
Kentucky........... \ 10 984, 938 97 Kentucky .......... | 10 943, 211 1.12 
Tennessee .......... Tennessee .......... 
Colorado............ | 11 ` 578, 035 . 57 || Colorado ........... 11 337, 606 . 40 
Wyoming ....,.....- ^— Vj 80, 794 Illinois ............. 12 116, 561 M 
Michigan fissis | 13 4,769 | . 08 Wyoming cs s | 
Missouri ............ Michigan........... 13 54, 865 .07 
Total.......... DENS 101, 175, 455 | 100.00 || *Missourl---------+-- MR ERR 
Toll 84,157,399 | 100.00 


California still maintains a position at the head of the producing States. Its out- 
put during the year 1905 was over one-fourth of the total production of the United 
States. Texas followed second, showing a production of one-fifth of the total pro- 
duction of the United States. The production from Kansas, Indian Territory, and 
Oklahoma has not been divided into the quantity from each separate State. This 
places the combination of the three States in fourth place, ahead of West Virginia 
and Indiana, a position which, when divided into separate States, they can not 
maintain. Illinois comes in as a producing State for the first time, holding twelfth 
place. 

When the States are arranged in the order of value of production, the positions 
are materially changed. Ohio stands first, with a value equal to one-fifth of the total 
value of the petroleum produced, with West Virginia second and Pennsylvania 
third, while California drops to fifth place, with a value of less than 10 per cent of 
the total. 


PRODUCTION OF CRUDE PETROLEUM IN THE UNITED STATES FROM 
1859 TO 1905, INCLUSIVE. 


In the following table will be found a statement of the production of crude petro- 
leum from each State of the United States from the year 1859 to and including the 
production of the year 1905. 

In the previous publications of this table an estimated number of barrels has been 
included in the production from a number of States for the time prior to the date of 


collecting accurate statistics. These quantities have been omitted from the table as 
now published. 
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Production of crude petroleum in the United States, 1859-1905 by years and hy Mates, 


[Barrels of 42 gallons.] 
Pennsylva- West Kentucky ^ 
Year. nia and Ohio. Virginia. California. and Colorado. Indiana. Illinois 
New York. Tennessee. | 
16 ...... DO de E, ES A | A Tet rv 
1860... A, A AMM S FE vnd Aa ot | EP AE ERL A 
Mis EN A PI O fais (RT do era 
1900... LUND orco dba dat RAMA. EERE AO aud BOTE e Gd 
1863 ...... EN 1L. A AM, Vou ERG ERA MIA MA 
0 ius: AAA RE RE AMA A 
1865 ...... IIA, AA MO AB AAA E 
1866 ...... A E AA A eee mee nene 
1888. ios. E BN SOG ic oss bs A A dee FE E——— 
1858. isses 7 A RIAS MERA oda und LA AA cl ur t Ea au ARA PCR 
D MAR |. | E A A, A VUES. OPER A T 
ri AA LL ces A: buc del vao dI NM UC Ec vpn o RES SER par odio 
IN ausus BS Sic cunas MER fen cud eet idus Copa A AS 
Ie ous. E008 MM A A A A xs 
198....:. SML AY ARA, (REE! E ME AM PARES Vikusa exa PON 
1M os TO 08. DIS. rcs eta A, A. A PR PER 
E eos: BONO BIET AA A A A Di ooi gops ca peer 
| y) A 8, 968, 906 31, 763 120, 000 LR fs So otek CN. es PR 
y E y OA 13, 135, 475 29, 888 172, 000 ERA vos li wr eiusd ene: 
W cus 15, 163, 462 38,179 180, 000 fam a AIEEE PEE TRAIN TEES 
ty; Lieu. 19, 685, 176 29,112 180, 000 TO FW A A IA A 
D, eue 26,027, 631 38, 940 179, 000 re, REA PS PS, PRINT 
is 27, 376, 509 33, 867 151, 000 A O mpra Dalle oio "er 
1 sus 30, 053, 500 39, 761 128, 000 T QE sca eos dls ccd id PE TEE 
1888 ...... 23, 128, 389 47,632 126, 000 142, 857 MEE O A spain 
i.c IRC 23, 772, 209 90, 081 90, 000 262, 000 A AE 
1886 ...... 20, 776, 041 661, 580 91, 000 325, 000 EPS, AAA 
IE ess 25,798,000 | 1,782,970 102, 000 377,145 ET E OA FON, Pm 
IN ioi 22,356,193 | 5,022,632 145, 000 678,572 LULL 945506 ene 
INS AA 16, 488, 668 | 10,010, 868 119, 448 690, 333 509061 197,62 1... note 
;[.. PM 21, 487, 435 | 12,471, 466 544, 113 303, 220 5, 400 316,476 | 33.55 14 
1890 ...... 28,458, 208 | 16,124, 656 492, 578 307, 360 6, 000 368, 842 | 63,496. 900 
17. MP 33,009,236 | 17,740,301 | 2,406, 218 323, 600 9,000 | 665,482 | 136,694. 655 
18090 sce 28,422,377 | 16,362,921 | 3,810,086 385, 049 6,500 | 824,000 | 695,065 Sl 
1898 A 20,314,513 | 16,249,769 | 8, 445, 412 470, 179 |- 3,000 | 594,390 | 2,335, 298 40 
1008. 6. 19,019,990 | 16,792, 154 | 8,577,624 705, 969 1,500 | 515,746 | 3,655, 665 an 
1T eri 19,144,390 | 19,545,233 | 8,120,125 | 1,208, 482 1,500 | 438,232 | 4,386,132 m 
Id. Loss 20,584,421 | 23,941,169 | 10,019, 770 | 1,252, 777 1,680 | 361,450 4,650,732. zx 
DEP oos 19,262,066 | 21,560,515 | 13,090,045 | 1,903,411 322 | 384,934 4,122, 356 | 500 
IBN is 15, 948, 464 | 18,738,708 | 13,615,101 | 2,257,207 5,568 | 444,383 3,730,907 | Sn? 
1899 ...... 14,374,512 | 21,142, 108 | 13,910,630 | 2,642,095 18,280 | 390,278 | 3,848, 182 sl 
1 A 14,559,127 | 22,362,730 | 16,195,675 | 4,324,484 62,259 | 317,385 | 4,874,392 2n 
1901 55.54 13,831,996 | 21,648,083 | 14,177,126 | 8,786,330 137,259 | 460,520 | 5, 757, 086 | a 
po r NE 13,183,610 | 21,014,231 | 13,513,345 | 13,984, 268 185,331 | 396,901 | 7,450,895 | ze 
19085... 12,518,134 | 20,480,286 | 12, 899,395 | 24,382, 472 554,286 | 483,925 . 9,186,411 |.......--- 
1904... 12,239,026 | 18,876,631 | 12,644, 686 | 29,649, 434 998, 284 | 501,763 |11,339, 124 |......---- 
1008. scons 11,554,777 | 16,346,660 | 11,578,110 | 33,427,473 | 1,217,337 | 376,238 |10, 964,247 | 181,05 


Total. 664, 713, 393 |339, 254, 894 |165, 823,487 |129, 118, 852 | 3,242,186 |8, 214,852 |77, 325, 997 187, 68 
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Production of crude petroleum in the United States, 1859-1905, by years and by States—Con. 


Kansas. 


[Barrels of 42 gallons.) 


Texas. (Missouri. 


Indian | 


Terri- 
tory. 


ana. 


LII 


""""eo05ecí00606 «9004222222 roer. enoso 


soe onens. osas 20790220060|95**92n2& 


e... nc... oe. nn.o n.0.. <>». <<. an [cononone.. 


..ocnonn.....n.o. 


......... . oo 


...o... no . <<. eases eas Bee emer eens 


seoses nn... e nea... e. o 22492452292 


Lo... .. o». 


ce... .oo o .r< nn... .e.n oe <...nncoronnoloconnn nn. os 


44, 430 
113, 571 
81, 098 | 
71, 980 | 
69, 700 

74,714 | 
179,151 — 


ra cons e. e.e.oeo.c.... 9997299722229 


east) 


eee ree arene 


e... ee... e. 


rooncaj]ocnnoencsnonsicnsnanonasnsoejonsacn.o ss. 


1, 450 

65, 975 
546, 070 
669, 013 
836, 039 
4, 393, 658 


831, 749 18, 083, 658 


932, 214 ` 
4, 250, 779 


17,955, 572 


2, 241, 413 


1906 ...... 412,013, 495 28,136, 189 


Total.| 18, 228, 981 pa, sus, sos 13,971 


a Includes the 
b Includes p 


SSERLES 


er ey 
ee ees 
DP 
n 
"ec" 


132 

a 1,602 
b 2, 835 
a 757 

a 3, 000 
a2,572 
a3,100 | 


» | toT 


coco... o.ooo 


..<< o...» 


e..e...oe..... 


e... e... ..o.oo»o 


eco n.n...oo 


.c..eeon.o.oo 


""2c0299 


c 138, 911 
c1,366,748 
(+) 


UU die 


“Includes production of Oklahoma. 


d Includes production of Indian Territory and Oklahoma. 


eIncluded with Kansas, 


a 


i 
eee 


"9929 


6,253 

8, 960 
11,542 

8, 454 | 


roduction of Michigan. 
uction of Michigan and small production in Oklahoma 


""c0(06€09 eee eeases «2252299229 


ere er ono... 90090272 209297409229 


"225-29 


r......o.... 


"229 


"220029 


"2-222222 


..oon....... 


... eno... oo 


""""-ccc629 


"cic 
.ce.oncnson... 
roer .o.s 
rono.n.o..oo.. 
"2-2 


ec -2 


e" "c.c 
"9-22 
.ooonoo o... 
.e.oon..cao. 
"tí 
IP 
e..con..n..o.o 


n=... .oe.e.n...o...o 


548, 617 
917,771 
2, 958, 95^ 
8,910, 416 


69, 446 p. 335, 762 


E 


PA ag Total value. 
2, 000 $32, 000 
500, 000 4, 800, 000 
2, 113, 609 1, 035, 668 
3, 056, 690 3, 209, 525 
2,611, 309 8, 225, 663 
2, 116, 109 20, 896, 576 
2, 497, 700 16, 459, 853 
3, 597, 700 13, 455, 398 
3, 347, 300 8, 066, 993 
3, 646, 117 18, 217, 174 
4, 215, 000 23, 730, 450 
5, 260, 745 20, 503, 754 
5, 205, 234 22, 591, 180 
6, 293, 194 21, 440, 503 
9, 893, 786 18, 100, 464 
10, 926, 945 12,647,527 
8, 787, 514 7,368, 138 
9, 132, 669 22, 982, 822 
13, 350, 363 31, 788, 566 
15, 396, 868 18, 044, 520 
19, 914, 146 17, 210, 708 
26, 286, 123 24, 600, 638 
27,661, 238 23, 512, 051 
30, 349, 897 23, 631, 165 
23, 449, 633 25, 740, 252 
24,218, 438 20, 476, 924 
21, 858, 785 19, 193, 694 
28, 064, 841 20, 028, 457 
28, 283, 483 18, 856, 606 
27,612, 025 17, 950, 353 
35,163,513 ^ 26,963,340 
45, 823, 572 35, 365, 105 
54,292,655 , 30,526,553 
50,514,657 | — 25,906,463 
48, 131, 066 OR, 932, 326 
49,314,516 — 35,522,095 
52,892,276 | — 57,691,279 
60, 960, 361 58, 518, 709 
60, 475,516 40, 929, 611 
55,364,233. 44,193,359 
57,070,850  — 64,603,904 
63,620,529 . — 75,752,691 
69,389,194 + — 66,417,335 
RX, 766, 916 71,178,910 
100,461.337 | — 94,694,050 
117,080,960 101, 175, 455 
134,717,580 $4, 157,399 
, 514,019,192 ` 1,442, 326, 201 
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Production of crude petroleum in the United States, 1859-1905 by years and by State, \ 


{Barrels of 42 gullons.] 


i Pennsylva- West , (Kentucky . -— 
Year. | nin and Ohio. Virginia. California. and (Colorado, Indiana. llllinois. 
New York. Tennessee. 

1859 ...... | PAL A a ae tM II [nce 
1860 ...... i 3h00 AA AN boot e dade A E cetera aes Deu La aa. ML MEUSE 
1861 ...... 2-113. 009. AA zi lta A od iesu sii o u— — Cate: 
1862 ...... 3.096: 0907 A enl ta med AE O negra T s LS EL su a ES 
1863 ...... EUN T M e A O A 
ON 2, 116, 109 O E PA POMA: ee ee NS 
1865 ...... eom Tm" E C e TE 
1866 ...... Er nA Im 
1867 ...... EN O A A ORI A eee nesta nace 
18GR ,..... SEIS E VY AA AA AS | IVO Reeth NEED GE NM 
1869 ...... EAE UE NEN A A coe. HR REMANERE 
1870 ...... 5:080; E O coste deis A ORE: nen cancela 
1871 ...... 10. 38 9 A E m ORE PO BONUM 
¡ye oos REGNI II Rv A —————] 
1873 ass Q BUS: ORDEI, A A etes M "en" Rc MET TOY 
1874 ...... TOR IET A MORENO. A A AAA lr eA Rau. 
1875 ...... BL 787,814 ccoo eee eee A A RA 
1876 ...... | 8,968, 906 31,763 + 120,000 12:000! AN A auod cds e adt ut des 
1577.5. ss ' 13,135, 475 29, 888 | 172, 000 ¡EA | coner ess sona 
1878.0... 15, 163, 462 38, 179 | 180, 000 15, 227 IE lls aes Stara lasted 
1879 ...... 19, 685, 176 29,112 | — 180,000 19.858. AM [evo enses MS 
1880 ...... | 26,027,631 38,940 | — 179,000 A0 BGP act Acne [tt Med HP 
1881...... | 27, 376, 509 33, 867 151, 000 NS TUA slain E IO E 
VBR 2 oc: 30, 053, 500 39, 761 128, 000 198. 536-1 AN em osa 
1883 ...... 23, 128, 359 17,632 126, 000 142, 857 4,755 as "t 
1884 ...... 23, 772, 209 90, 081 90, 000 262, 000 4,148 : F . 
1885 ...... 20, 776, 041 661, 580 91, 000 325, 000 WI Re om 
1886 ...... 25,798,000 1,782,970 102, 000 377,145 P A E 
1887 ...... 22,356,193 | 5,022,632 145, 000 678, 572 4,791 | 76,295 1 ois ose 
1888 ...... 16, 48%, 668 | 10,010, R68 119, 448 690, 333 5,096 | 297.612 —......... ar i ierat 
1889 ...... 21.457, 435 | 12,471, 466 544, 113 303, 220 5,400 | 316,476 33, 375 1, $60 
1890 ,..... 28,455,208 | 16,124,656 | — 492,578 | — 307.360 6.000 | 368,812, 63.45  % 
1891 ...... 33,009,236 17,740,301 | 2, 406, 218 323, 600 9,000 | 665, 482 136,634. E 
1892 ...... 28, 422,377 16,362,921 | 3,810,086 355, 049 6,500 | 824,000 —— 698,065 sl 
1893 ...... 20,314,513 16,249, 769 | 8,445,412 470,179 |. 3,000 | 594,390 E 335, 293 | 40 
1894 ...... 19, 019, 990 | 16,792,154 | 8,577,624 705, 969 1,500 | 515, 746 | | 3, 688, 666 x 
1895 ...... 19,144,390 ' 19,545,233 | 8,120,125 | 1,208,482 | 1,500 | 435,232 4,386,132 EU 
1896 ...... 20,584,421 . 23,941,169 | 10,019,770 | 1,252,777 1,680 | 361,450 4,6%, eu Ed 
1897 ...... 19,262,066 21,560,515 | 13,090,045 | 1,903,411 322 | 384,934 | 4,122,356 50 
1898 ...... 15,948, 464 | 18,738,708 | 18,615,101 | 2,257,207 5,565 | 444,383 3,730,907 Sel 
1899 ...... 14,374,512 21,142, 105 | 13,910,630 | 2,642,095 18,280 | 390,278 | 3,848,182 ' SH 
1900 ...... 14,559,127 | 22,362, 730 | 16,195,675 | 4,324,484 62,259 | 317,385 | 4,874,392 wo 
1901 ...... 13,531,996 | 21,648,083 | 14,177,126 | 8, 786, 330 137,259 | 460,520 5, 757, 086 5 
1902 ...... 13, 183,610 | 21,014,231 | 13,513,345 | 13,984,268 | — 195,331 | 396,901 | 7,430, 896 W 
1903 ...... 12,518, 134 | 20,480,286 | 12, 899,395 | 24, 382, 472 ! 551,286 | 483, 925 | 9, 186, 411 
19 ...... 12,239,026 | 18, 876,631 | 12,644,686 | 29, 649, 434 998,284 | 501,763 11. 339,124 bocce eee 
1905 ...... 11,554,777 | 16,346,660 | 11,578,110 | 33, 427,473 | 1,217, 337 | 376,238 10,964,247 | 181,4 

Total. Ga 713, 393 339, 254, 894 d 823, 487 129,118,852 3, 242, 186 8, 214, 852 AAA tears gee ah 325,997 | 15,6% | 
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5 The scanning operator will 


~~’ PAGES TORN: 
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y re Pass |^ 2m Pass È 


Comments | | 
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.. Notify their lead when a 


+ page is found torn or is 
.. by the operator. is 
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. ND LEAD INITIAL S: 


“et se 
m s 
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1859-1905, by years and by States—Con. 


lons.] 
Tyo- nee m Total value. 
EE .......... 2. 000 $32, 000 
> A 500, 000 4, 800, 000 
|) ......... 2,113,609 1, 035, 668 
o 3, 056, 690 3, 209, 525 
AP 2,611,309 | — 8,225,663 
— .......... 2,116, 109 20, 896, 576 
EE .......... 2,497, 700 16, 459, 853 
EE .......... 3, 597, 700 13, 455, 398 
EE. .......... 3, 347, 300 8, 066, 993 
E O 3, 646, 117 18, 217, 174 
oe. — ARA 4,215,000 | 23,730,450 
B... ae 5,260,745 | — 20,503,754 
E... OI RA 5, 205, 234 22, 591, 180 
"- | ae 6,293,194 | — 21,440,503 
E... IMEEM 9, 893, 786 18, 100, 464 
EE .......... 10, 926, 945 12, 647, 527 
E... OMNES 8, 787, 514 7,968,133 
E... ae 9, 132, 669 22, 982, 822 
a 13, 350, 363 31, 788, 566 
EE .......... 15, 396, 868 18, 044, 520 
BEED.......... 19, 914, 146 17, 210, 708 
EE I........... 26, 286, 123 24, 600, 638 
BEEN. ........... 27, 661, 238 23, 512, 051 
EE ........-.. 30, 349, 897 23, 631, 165 
ES... eese 23, 449, 633 25, 740, 252 
A 24, 218, 438 20, 476, 924 
o aa 21, 858, 785 19, 193, 694 
A 28, 064, 841 20, 028, 457 
E... be 28, 283, 483 18, 856, 606 
BEES. I.........-.| 27, 612, 025 17, 950, 353 
EN... CA Seu RS 26, 968, 840 
e O 45, 823, 572 35, 365, 105 
AA 54, 292,655 | 30,526, 553 
— A 50,514,657 | 25, 906, 463 
EE .1........... 48, 431, 066 28, 932, 326 
BEEN Lures 49, 344, 516 35, 522, 095 
RE 52, 892, 276 57, 691, 279 
¡A 60, 960, 361 58, 518, 709 
Ee 60, 475, 516 40, 929, 611 
| RELE 55, 364, 233 44, 193, 359 
Boo |........... 57, 070, 850 64, 603, 904 
eee 63, 620, 529 75, 752, 691 
IA 69, 389, 194 66, 417, 335 
6,253 | 548,617 88, 766, 916 71, 178, 910 
8,960 | 917,771 | 100,461,337 94, 694, 050 
11,542 | 2, 955, 955 117,080,960 | — 101,175, 455 
8,454 | 8,910,416 | 134,717,580 | 84, 157, 399 
69,446 |13, 335,762 | 1,514,019, 192 | 1, 442, 326, 201 
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818 MINERAL RESOURCES. 


Production of crude petroleum in the United States, 1859-1905 by years and by Sata. 


[Barrels of 42 gallons.] 


] Penusylva- Wes | Kentucky | uN 
Year. nia and Ohio. Virginia. California. and Colorado. Indiana. Illlinvis 
New York, Tennessee. 

1859 ...... DANN A AA AA A tn ea) 
1860 ...... OO AIO er PEOR, depo A o ENSIS ole. EUR 
1861 ...... EE ERIT AA A RT it ares TN 
1862 ...... Mic uer dE IK —— tase op lac eda sedan 
1863 ...... OBL: OU hoses E eate hate un | "ord 
1864 ...... 2,116,109 |............ venire acsi Ca ce E UE | mm |i ene See aes EE 
1885.5... 2:497, 100 A luego ése ote eH TOIT A 
1866 ...... Spur rir vu NEN tM cR MERE ELIO wm 
1867 ...... 4:917. SOW ile sak ota A cese OpxEE VOR xxS Beets AA ES 
1868 ...... TATE TS A NOE m c m DT VNDE 
1869 ...... E ur NOM E MN UOS RHENUS. | day ieee tate 
1870 ...... GOGO FAG CREER AO REN IA A. A tee ess 
1871 ...... NR pec AA PR E METEO 
1872 ...... NA --—-———— E E NAM cadets 
1873 ...... Nr A. A n. RENTRER OR | rm 
1874 ...... ELS T NOE A A. A A A 
1875 ...... 8.22 OPE AA RA AA | A A | A 
1876 ...... 8, 968, 906 31,763 + 120,000 12,000 |... Lecce E hem 
LY RR 13, 135, 475 29,888 ' — 172,000 13. 00041: eese eun ac UE | ee cm 
1878 ...... , 15, 163, 462 38, 179 | 180, 000 15, 227 AA A UNITA 
1879 ...... 19,685, 176 29,112 | 180, 000 E A MN UR 
1880 ...... 26, 027, 631 38, 940 179, 000 40, 552 e c 
1881...... | 27,376, 509 33, 867 151, 000 OE TU NUN OU eae ES 
1882...... | 80, 053, 500 39, 761 128, 000 198 hb arene Debes O a dslov aS a wesc 
1883 ...... | 23,128, 389 47,632 126, 000 142, 857 4,755 Laia 
1884 ...... 23,772,209 90, 081 90, 000 262, 000 N E T. A Ec m 
1885 ...... 20, 776, 041 661, 580 91, 000 325, 000 5-161 ee oe ee eset ees 
1886 ...... 25,798,000 | 1,782,970 102, 000 377,145 4,72 a RN MOST 
1887 ...... 22,356, 193 ! 5,022,632 145, 000 678, 572 4,791 | 76,295 ....... ...... 
1888... 16, 488,668 | 10,010,868 | — 119,448 | — 690,333 5,096 | 297,612 |...ccceccectesceseees 
1889 ...... 21,487, 435 | 12, 471, 466 544, 113 303, 220 5,400 | 316,476 33, 375 1, 40 
1890 ...... 28, 458, 208 | 16, 124, 656 492, 578 307, 360 6,000 | 368,842 63, 496 | av 
1891 ...... 33,009,236 17,740,301 | 2,406,218 323, 600 9,000 | 665,482 136, 634 6 
1892 ...... 28,422,377 16,362,921 | 3,810,086 385, 049 6,500 | 824,000 , 698,063 | x 
1893 ...... 20,311,513 16,249,769 | 8,445,412 470, 179 |. 3,000 | 594,390 2,335,293 w 
1894 ...... 19,019,990 16,792,154 | 8,577,624 705, 969 1,500 | 515,746 3,688,666 | 20 
1895 ...... 19,141,390 19,545,233 | 8,120,125 | 1,208,482 1,500 | 438,232 4,356,132, mt 
1896 ...... 20, 584, 421 | 23,941,169 | 10,019,770 | 1,252,777 1,680 | 361,450 | 4, 680, 732 A 
1897 ...... 19,262,066 | 21,560,515 | 13,090,045 | 1,903, 411 322 | 384,994  4,122.356 av 
1898 ......| 15,948, 464 — 18, 738, 708 | 13,615,101 | 2,257,207 5,565 | 444,353 3, 730, 907 | W 
1899 ...... 14,374,512 21, 142, 108 | 13,910,630 | 2,642, 095 18,280 | 390,278 , 3, 848, 182 | Ed 
1900 ...... 14,559,127 | 22,362, 730 | 16,195,675 | 4,324, 484 62,259 | 317,885 4,874,392 w 
1901 ...... 13,831,996 : 21, 648,083 | 14,177,126 | 8,786, 330 137,259 | 460,520 : am A 
1902 ...... 13, 183, 610 | 21,014,231 | 13,513,345 | 13,984, 268 185,331 | 396,901 | 7, 480, 896 20 
1903 ...... 12,518,134 | 20,480,286 | 12,899,395 | 24, 382, 472 551,286 | 483, 925 | 9, 186,411 |... ee 
1904 ...... 12,239,026 | 18,876,631 | 12,644,686 | 29,649,494 | — 998,284 | 501,763 '11, 339, 124 peo 
1905 ...... 11,554, 777 | 16,346,660 | 11,578,110 | 33, 427,473 | 1,217,337 | 376,238 10,964,247 + 181.08 


Total. (664, 713, 393 (339,254, 894 |165, 823, 487 129,118,852 — 3,242,186 ¡8,214,852 77,325,997 | 157,68 


M. 819 
BIG iss 1859-1905, by years and by States—Con. 

lons.] 

st 3 

f ing. ana. States. i 
| E... CERIS 2,000 $32, 000 
A 500, 000 4, 800, 000 
PA 2, 113, 609 1, 035, 668 
Comments L| ae 3,056,690 | 3,209,525 
A 2,611,809 | 8,225,663 
ee 2, 116, 109 20, 896, 576 
BEES LLL eee 2, 497, 700 16, 459, 853 
ee 3, 597, 700 13, 455, 398 
oe 3, 347, 300 8, 066, 993 
APP 3,646, 117 13,217, 174 
A 4,215, 000 23, 730, 450 
ee 5,260,745 | 20,503,754 
AO 5, 205, 234 22, 591, 180 
000 ERES 6, 293, 194 21, 440, 503 
O uuu 9,893,786 | 18,100,464 
A 10, 926, 945 12, 647, 527 
E... HERPES: 8, 787, 514 7,368, 133 
B Lo  .. 9, 132, 669 22, 982, 822 
Ee 13, 350, 363 31, 788, 566 
a AN eee 15, 396, 868 18, 044, 520 
¡A 19, 914, 146 17, 210, 708 
BE | ae 26, 286, 123 24, 600, 638 
A -—— 27, 661, 238 23, 512, 051 
A ere 30, 349, 897 23, 631, 165 
E... 23, 449, 633 25, 740, 252 
o A 24, 218, 438 20, 476, 924 
BE AAA 21,858, 785 19, 193, 694 
AA 28, 064, 841 20, 028, 457 
O A 28, 283, 483 18, 856, 606 
«ARA 27,612,025 17, 950, 353 
Spiral Bound O 35, 163, 513 26, 963, 340 
A ae 45, 823, 572 35, 365, 105 
ANO 54, 292, 655 30, 526, 553 
-— FARMA 50,514,057 | 25,906,463 
B... J....ces2---| 48,431,066 | 28,932,326 
2, 369 | A E 49,344,516 | 35,522,095 
. > 'n RG OE PER 52, 892, 276 57,691,279 
- The scanning operator 2,878 |........... 60, 960, 361 58, 518, 709 
T notify their | ead wh will EO enirn 60, 475, 516 40, 929, 611 
p en a PIDE ae 55,364,233 | — 44,193,359 
- page is found torn or i t BS D 57,070,850 | 64,603,904 
` by the operator Stom _ CET PINE 63,620,529 | — 75,752,691 
a . Eq 1: uiii 69, 389, 194 66, 417, 335 
1 6,253 | 548,617 88, 766, 916 71,178, 910 
TE PAGES TORN: Li 8,960 | 917,771 100, 461, 337 94, 694, 050 
i * 11,542 | 2, 958, 955 117, 080, 960 101, 175, 455 
| 8,454 | 8,910,416 | 134,717,580 | 84,157,399 
-ND LEAD INITIALS: 69, 446 p. 335,762 | 1,514,019, 192 | 1, 442, 326, 201 
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818 MINERAL RESOURCES. 


Production of crude petroleum in the United States, 1859-1905 by years and by Sata. 


[Barrels of 42 gallons.] 

Pennsylva- West Kentucky | 
Year. nia and Ohio. Virginia California. and Colorado. Indiana. | Illinois. 
New York. : pua | 


1859 ...... DUO PM Rem A A IA E biens 
1860 ...... | 500. 000: 5 osos ees ea A Rud eR ERARE BOSE A IÓ 
1861 ...... A A UI OOOO AN IN 
1862 ...... 3:056. 590. nes A OS A " m 

1863 ...... A EROR ECT e oT P 
1864 ...... 2 016 A A Gass ester | NT ENG ICE NEUEN 

1865 ...... MEAN AA | m npe A A 
1866 ...... E 21) .aaaaaaana VERNIS, er DISEASE us : 

1867 ...... 25407 AAA eot eee rz dette dd E ee a Te OL lacius ue LEA tueur 
1868 ...... 3,646,117 is | "E C | TRES a | TEES 
1869 ...... BOT T A A A P" A PUR 
1870 ...... 5,260,745 lo... OA AA IS RUP Lun aie. 
1871 ...... 3:908 094. AA A Posters AAN efc t eau E | 
1872 ...... CT A A O d ERR ROUEN 
1873 ...... 9:803 GRO A E e Gay Oak EN A ns 
1874 ...... 10, 926, 45 |............ EE Nr EE E E 
1875 ...... | 8,787,514 essel hnnc AI, RARE, | Sal ete DRIN | 
1876 ...... 8, 968, 906 31,763 + — 120,000 MURUS MERC n t | 
1877 ...... 18, 135, 475 29, 888 172, 000 AS dosis caes | Mo dise | 
1878 ...... 15, 163, 462 38, 179 180, 000 JI. 2p A A QR OH 
1879 ...... 19, 685, 176 29,112 180, 000 A A "X 
1880 ......| 26,027,631 | — 38,940 | — 179,000 | 40,552 |... cese FORM. 
1881 ...... | 27, 376, 509 83,867 | 151,000 99,862 |..........-.] sees Up | 
1882....... | 30, 053, 500 39, 761 128, 000 128,636 | ose setae es ones: oed. 

1883 ...... 23, 128, 389 47,632 126, 000 142, 857 4,755 "S ude 

188 ...... | 23, 772, 209 90, 081 90, 000 262, 000 A 

1885 ...... 20, 776, 041 661, 580 91,000 | 325,000 a A EEEE EE 
1886 ...... 25,798,000 ' 1,782,970 102, 000 377,145 ^13 A. A E 
1887 ...... 22,356,193 | 5,022,632 145, 000 678, 572 4,791 | 76,295 ....... coo cesses 
1888 ...... 16, 48%, 668 | 10,010,868 | — 119,448 | — 690,333 5,096 | 297,612 ........c lee 
1889 ...... 21,487, 435 | 12, 471, 466 544, 113 303, 220 5,400 | 316,476 33,375 1% 
1890 ...... 28,454,208 16, 124, 656 492, 578 307, 360 6,000 | 368,842 63,496. a 
1891 ...... 33,009,236 17,740,301 | 2,406, 218 323, 600 9,000 | 665,482 | 136,634. Si 
1892 . ..... 28,422,377 16,362,921 | 3,810,086 | — 385,049 6,500 | 824,000 698,068: — £ 
1893 ...... 20,314,513 16,249,769 | 8,445,412 | — 470,179 |. 3,000 | 594,890 2,335,283,  # 
1894 ...... 19,019, 990 , 16,792, 154 | 8,577,624 705, 969 1,500 | 515,746 | 3,688,666 - x 
1895 ...... 19,144,390 19,545,233 | 8,120,125 | 1,208,482 1,500 | 438,232 4,386,122 | x 
1896 ...... 20,584,421 23,941,169 | 10,019, 770 | 1,252, 777 1,680 | 361,450 4,680,732 ' 3 
1897 ...... 19, 262, 066 | 21,560,515 | 13,090,045 | 1,903, 411 322 | 384,984 | 4,122,356, % 
1898 ...... 15,948,464 | 18,738,708 | 13,615,101 | 2,257,207 5,565 | 444,383 3,730,907. — # 
1899 ...... 14,374,512 | 21,142,108 | 13,910,630 | 2,642,095 18,280 | 890,278 , 3, 848, 1&? w 
1900 ...... 14,559,127 | 22,362,730 | 16,195,675 | 4,324, 484 62,259 | 317,855 | 4.874,92! Y 
1901 ...... 13, 831, 996 | 21,648,083 | 14,177,126 | 8,786, 330 137,959 | 460,590 | 5,757, 086 5 
1902 ...... 13,183,610 | 21,014,231 | 13,513,345 | 13,984, 268 185,331 | 396,901 | 7, 480, 896 d 
1908 ...... 12,518,134 | 20, 480, 286 | 12,899,395 | 24,382, 472 654,286 | 483,925 | 9,186,411 Ln 
1904 ...... 12,939,026 | 18,876,631 | 12,644, 686 | 29,649, 434 998,284 | 501,763 j11,339, 124 [ee 
1905 ...... 11,554,777 | 16,346,660 | 11,578,110 | 38,427,473 | 1,217,337 | 376,238 10,964,247 | 1810& 


Total. 664, 713, 393 |339, 254, 894 |165, 823, 487 [129, 118, 852 | 3,242,186 ¡8, 214, 852 77, 325, 90 | 157.66 
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2, 000 

500, 000 

2, 113, 609 

3, 056, 690 

2, 611, 309 

2,116, 109 

2, 497, 700 

3, 597, 700 

3, 347, 300 

3, 646, 117 

4, 215, 000 

5, 260, 745 

5, 205, 234 

6, 203, 194 

9, 893, 786 

10, 926, 945 
8, 787, 514 

9, 132, 669 

18, 350, 363 
15, 396, 868 
19, 914, 146 
26, 286, 123 
27,661, 238 
30, 349, 897 
23, 449, 633 
24, 218, 438 
21, 858, 785 
28, 064, 541 
28, 283, 483 
27,612, 025 
35, 163, 513 
45, 823, 572 
54, 292, 655 
50, 514, 657 
48, 431, 066 
49, 344, 516 
52, 892, 276 
60, 960, 361 
60, 475, 516 
55, 364, 233 


57,070, 850 | 


63, 620, 529 
69, 389, 194 
85, 766, 916 
100, 461, 337 
117, 080, 960 


134, 717, 580 


Total value. 


$32, 000 
4, 800, 000 
1, 035, 668 
3, 209,525 
8, 225, 663 

20, 896, 576 
16, 459, 853 
13, 455, 398 
8, 066, 993 
18, 217,174 
23, 730, 450 
20, 503, 754 
22, 591, 180 
21, 440, 503 
18, 100, 464 
12, 647, 527 
7, 368, 133 
22, 982, 822 
31, 788, 566 
18, 044, 520 
17, 210, 708 
24, 600, 638 
23,512,051 
23, 631, 165 
25, 740, 252 
20, 476, 924 
19, 193, 694 
20, 028, 457 
18, 856, 606 
17, 950, 353 
26, 963, 340 
35, 365, 105 
25, 906, 463 
28, 932, 326 
35, 522, 095 
57,691,279 
58,518, 709 
40, 929, 611 
44, 193, 359 
64, 603, 904 
75,752, 691 
66, 417, 335 
71,178,910 
94, 694, 050 
101, 175, 455 
84, 157, 399 


1,514, 019, 192 1, 442, 326, 201 


i small production in Oklahoma 


ory and Oklahoma, 


820 MINERAL RESOURCES. 


OIL FIELDS OF THE UNITED STATES. 


The oil production of the United States comes from five great fields and a few 
scattering States. The division into fields is governed by the quality of oil produced 
and the geographical location. "This division allows a comparison of the condition 
in 1905 with previous years to be made separately for the areas from which the pro- 
duction finds different uses in the commercial world, and by considering each of the 
great fields as a unit the rate of increase or decrease in production of an oil of par- 
ticular qualities can be followed from year to year. Most of the great fields include 
more than one State, and in one case a State enters into two fields; this is Ohio. 
which in its eastern and southern portion belongs to the Appalachian field and in it 
western part to the Lima-Indiana and Illinois field. 

The Appalachian field. —This field is the pioneer oil producer of the United States. 
From its point of discovery on Oil Creek, in western Pennsylvania, it has been ex- 
tended in a general northeastern and south western direction until it now takes in 
an area of fully 50,000 square miles and includes the production from New York. 
Pennsylvania, eastern and southern Ohio, West Virginia, Tennessee, and Kentucky. 

Lima- Indiana and Illinois field.—In November, 1885, oil in commercial quantities 
was produced near Findlay, in northwestern Ohio. This territory has been expanded 
until now it extends diagonally across the northwest corner of Ohio and into Indiana. 
During the year 1905 a production of considerable extent was developed in eastem 
Illinois near the Indiana line. These different productions are all grouped into the 
Lima-Indiana and Illinois field, which includes the production from western Ohio, 
Indiana, and Illinois. 

Mid-Continent field. —The year 1894 is the date of the first successful production of 
natural gas in commercial quantities in Kansas, and although a small quantity of oil 
was found at or near this date, it was not until the year 1899 that this oil field was 
thoroughly opened up by Mr. I. N. Knapp near Chanute, Kans. Since that time 
prospecting has gone on rapidlv, extending the development in a south west direction 
into Oklahoma and Indian Territory. The Mid-Continent field includes the oil ter- 
ritory in Missouri, Kansas, Oklahoma, and Indian Territory. 

Gulf field. —The production from Texas and Louisiana is included in the Gulí field. 
The prominence of this field commenced with the Lucas gusher at Spindle Top on 
January 10, 1901. Prior to this time there was from Corsicana and other districts oí 
Texas a production of oil of entirely different qualities from that produced below the 
coastal plain of Texas and Louisiana. This difference in quality would justify the 
separation of the Corsicana district into a distinct field, but as the oil from this dis 
triet'is only about 1 per cent of the production of the Gulf field, the separation has 
not been made in this report. 

California field. —Petroleum has heen known and used in a small way in California 
since 1856. In 1865 an oil excitement passed over the State, during which many 
wells were drilled and some petroleum was found. The real opening up of Cali 
fornia as a great petroleum field dates, however, from 1892, when Mr. E. 8. Doheny 
drilled à shallow well near an asphaltum deposit in the city of Los Angeles and 
obtained a small but steady production of petroleum. 

Other States.—Small quantities of oil have been produced for a number of year 
from Wyoming, Colorado, and Michigan. There are indications of oil, but no actual 
production from a number of other States. Wyoming shows the greatest probability 
of developing an oil field of large importance. 
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In the following table is given the total production of the different fields by years 
from 1900 to 1905, inclusive: 


PRODUCTION BY FIELDS. 


The production of petroleum in the principal fields of the United States from 1900 
to 1905, inclusive, was as follows: 


Production of petroleum in the United States, 1900-1905, by fields. 
[Barrels of 42 gallons.] 


Field. 1900. 1901. 1902. 1903. | 1904. | 1905. 
s f | REM NEN T ecc ae o cn 
IT AAA | 36, 295, 433 | 33,618,171 | 32,018,787 | 31,558,248 | 31,408,567 | 29,366, 960 
Lima Indiana and Illinois.. | 21, 758, 950 | 21, 933, 629 | 23, 358, 826 | 24,080, 264 | 24,689, 184 22, 415, 255 
Mid-Continent. 556.55 os uc Rs 81,186 | 189, 151 368,849 | 1,071,125 | 5,617,527 | 12,013,495 
D A A ERE 836,039 | 4,393,658 | 18,632,275 | 18,873,343 | 25,200,371 | 37,046, 605 
A RS 4,324,484 | 8,786,330 | 13,984,268 | 24,382, 472 | 29,649, 434 | 33,427,473 
DB. oo odora A 324, 437 468, 255 403, 911 495, 885 515,877 | 387,792 
TON RI 63, 620,529 | 69, 389, 194 | 88, 766, 916 100, 461, 337 um, 080, 960 | 134, 34, 717, 580 

Percentages of total crude petroleum produced in the several fields, 1900-1908. 

| 1900. | 190. | 1902. 1903. 1904. 1905. 
I Ya ULAN N o corridas 57.05 | 48. 45 36. 07 l 31.41 | 26. 83 21.80 
Lima-Indiana and Illinois... 34. 20 31.61 | 26.31 23.97 21. 08 16. 68 
MIL COUU DB... ¿ri .13 27 | 2 1.07 | 4.80 8.92 
DUE A eee VA d bmi 1.31 6.33 20. 99 18.79 | 21.52 27.50 
CRITI 2 coo cg Sata s RA ER 254 6. 80 12. 66 15. 75 24.27 | 25. 33 24. 81 
DIL oec. rore nd Eod a pia | .51 .68 . 46 .49 | .44 .29 

TON so oz eh ERRAT | 100. 00 | | 


100.00 | — 100.00| 100.00 | 100. 00 100. 00 


THE APPALACHIAN OIL FIELD. 


Geology.—The great Appalachian oil field, which extends from Wellsville, N. Y., 
along the western slope of the Allegheny Mountains to the north boundary of Ten- 
nessee, produces its oil and gas from porous sandstones and conglomerates which are 
embedded in and underlain by great masses of shale. These sandstone beds are each 
of large extent, underlying many counties and in some cases extending into a num- 
ber of States. They ocċupy a position in the geological column of over 2,000 feet, 
extending from t-he Allegheny formation of the Pennsylvania period to the base of 
the Devonian period. 

In general the full field occupies the bottom and western side of a large spoon-shaped 
trough. In detail the slope of the formation is not regular, but isa combination of two 
sets of foldings. The main one has a northeast and south west strike, generally parallel 
to the ridges of the Appalachian Mountains. This is crossed by secondary folding 
of less pronounced character at nearly right angles to the first. This combination 
forms a system of structural condition which consists of canoe-shaped basins and 
elongated domes. The structural condition of the rock is the important factor in the 
accumulation of the oil and gas, the exact location of which is governed by the 
quantity of saline water contained within a particular sandstone. The younger or 
higher sands in the geological column are found to be completely saturated by salt 
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water over a greater extent than the older or lower sandstones. This causes the oil 
accumulations to be higher up on the anticlines in the younger rocks, and mostly 
within the synclines in the older or lower sandstone beds. 

Oils of the Appalachian field.—Almost the entire product of the Appalachian field 18 
sold under the head of Pennsylvania oil. There are certain districts, such as Tiona 
and Middle districts, where the quality demands a premium of 10 to 15 cents above 
the regular Pennsylvania grade. Certain limited areas of Ohio and West Virginia 
produce oils not fully up to the regular Pennsylvania standard. None of the oil of 
Kentucky and Tennessee brings as high a price as Pennsylvania oil and some of the oil 
only about 30 per cent of the price. 

In certain districts, such as Franklin in Pennsylvania, Petroleum in West Vir- 
ginia, and Mecca and Belden in Ohio, a natural lubricating oil is produced. This oil 
brings a high price, but the quantity is very small when compared with the total pro- : 
duction of the Appalachian field. 

Transportation.—The oil of the Appalachian field is collected and transported 
almost entirely by pipe line. A number of great pipe-line systems cover the entire 
area, reaching each separate tank of the producers. Theoil is measured at the tanks 
and is turned into the line, from which it is delivered at the refineries or at seaboard, 
less 2 per cent for evaporation and loss. 


PRODUCTION OF THE APPALACHIAN FIELD. 


In the following table is shown the production for the Appalachian field, by States, 
in the years 1904 and 1905, with the increase and decrease for each State and the per- 
centage of increase or decrease as compared with the previous year. 

This table shows that New York held its own, but that Pennsylvania, West Vir- 
ginia, and southeastern Ohio fell back from 6 to 9 per cent, while Kentucky and 
Tennessee, though only making an increased production of 219,053 barrels, made a 
gain of nearly 22 per cent on their previous record. 


Production of petroleum in the Appalachian field in 1904 and 1905, by States, showing 
increase or decrease. 


(Barrels. ] 
Production. Percentage. 
State. ^ - | ————| Increase. | Decrease. puse 

1904. 1905. Increase.|Decrease. 

New VOPR aeree tese da 1, 113, 264 1,117,582 4: 918- |. esas Sues (NA 
Pennsylvania ........... e.s...) 11,125,762 10, 437,195 Vaio 688, 567 |.......... 6.18 
West Virginia................ 12, 644, 656 11,578,110 1: eicere. 1,066,576 |.......... 8. 4d 
Southeastern Ohio ...... Menus 5,520,571 5,016,736 |............ 509, 835 |.......... 9. 23 
Kentucky and Tennessee .... 995, 281 1,217, 337 219.053 |. ciere rex 21.94 |... eee 
Tolle ciis tos ide 31, 405, 567 29,366,960 |............ 2,011,607 |.........- 6.50 


In the following table is given the total production of the Appalachian field from 
the year 1859 to 1905, inclusive. In the second column is given the percentage that 
this production is of the full production of the United States; the increase or decrease 
in barrels each year is given in the third column; and the average yearly price per 
barrel in the fourth. 
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Production of petroleum n the Appalachian field, 1859-1905. 
[Barrels.] 
| Per | Increase prety | Per Increase | 0d 
Year, | Produc: |eemtot] Ci) orde | "age | your, | Produe- jme! COTOS | "age 

| ‘  jprodue-| from pre- | Pree produc-| from pre- | piri 

! | tion. | vious year. berrel tion. | vious year. ye 
ni... 2,000 | w. RA ee eee 1883..... 23,306,776 | 99.39 —6,914,485 $1. 053 
1860...... 500,000 | 100 |+ 498,000 | $9.59 | 1884..... 23, 956, 438 | 98.92 |+ 649,662. 834 
1861...... 2,113,609 | 100 — +-1, 613, 609 .49 || 1885..... 21,583,785 | 98.51 | —2, 422, 653 873 
(See , 9,056,690 | 100 |+ 943,081 | 1.05 | 1886..... 26,549,827 | 94.60 | +5,016,042 | — .71 
1863...... 2,611,309 | 100 |+ 445,381 | 3.15 || 1887..... 22,878,241 | 80.90 | —3,671,586 .661 
1864...... 2, 116, 109 100  |— 495,200, 8,06 | 1888..... | 16,911,997 | 61.36 | —5, 936, 844 E 
Mois os 2,497,700 | 100 |+ 381,591 | 6.59 || 1889.....| 22,355,225 | 63.57 | +5, 413, 828 943 
1866...... 3, 597, 700 | 100 [41,100,000 | 3.74 || 1890..... 30,073,307 | 65.63 | +7,718,082 .868 
1867...... 3, 347,300 | 100 |— 250,400 | 2.41 ¡| 1891..... 35,848,777 | 66.03 | +5,775, 470 .67 
7 AM , 8,616,117 | 100 (+ 298,817 | 3.624] 1892..... 33,432,377 | 66.19 | —2, 416, 400 „554 
1869...... 4,215,000 | 100 + 568,883 |  5.63j| 1893..... 31,365,890 | 64.76 | 2,066,487 | .64 
WS iie: 5,260,745 | 100 ¡+1,045,745 | 3.86 || 1894..... | 30,783,424 | 62.38 | — 582, 466 83% 
| 2 PORRE 5,205,234 | 100 |— 55,511 4.34 1895..... | 30,960,639 | 58.54 | + 177,215 1. 35; 
Nm... 6,293,194 | 100 21,087,960 | 3.64 | 1896..... | 33,971,902 | 55.73 | -3,010,263 | 1.17% 
BE AAN 9,893,786 | 100 |+3,600,592 | 1.83 || 1897..... | 35,230,271 | 58.25 | +1,258,369 | — .78i 
n... 10,926,945 | 100 |4-1,033, 159 | L17 | 1898..... 31,717,425 | 57.29 | —3, 512, 846 91h 
1875...... 8,787,514 | 100 |—2,139,431 | 1.35 || 1899..... 33,068,356 | 57.94 | 1,350,931 | 1.293 
1876...... 9,120,669 ' 99.87 |+ 383,155 | 2.561! 1900..... 36,295,433 | 57.05 | +3, 227,077 1.351 
IN. A 13,337,363 | 99.90 --4,216,694 | 2.42 | 1901..... 33,618,171 | 48.45 | —2,677,262 | 1.21 
Lo RM 15,381,641 | 99.90 .-2,044,278 | 1.19 |; 1902.....| 32,018,787 | 36.07 | —1,599,384 | 1.231 
rr OON 19,894,288 | 99.90 44,512,647 j Al 1903..... 31,558,248 | 31.41 | — 460,539 | 1.59 
1880...... 26,245,571 | 99.85 | +6, 351, 283 „Mil| 1904... 31,408,567 | 26.83 149,681 | 1.624 1 
188]...... 27,561,376 | 99.64 +1,815, 805 . 853 || 1906. .... 29, 366,960 | 21.80 | —2,041,607 | 1.393 
Hit. s | 80,221, 261 . 784 | 
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An inspection of the foregoing table is interesting. It shows that the Appalachian 
field furnished. 100 per cent of the full production of the United States up to the year 
1876. From that time forward a growing production in different parts of the United 
States reduced this percentage slowly until the year 1885. The discovery at that 
time of the Lima-Indiana and Illinois field rapidly reduced the percentage coming 
from the Appalachian field. It maintained, however, over 50 per cent of the total 
production of the United States until the year 1901, when the new production from 
Texas and California began. Its percentage has since rapidly fallen, owing not so 
much to its own decrease in production as to the great increase of the new fields. Of 
the total production of 1905, only 21.80 per cent is credited to the Appalachian field. 
In the following table is given the production of the Appalachian field, by States, | 
from 1900 to 1905, inclusive: 


Production of petroleum in the Appalachian field, 1900—1905, by States. 
[Barrels of 42 gallons.] 


Pennsylvania | 


Year wet p, West Virginia, dor cred Reda etn | tom H 
o AAA 14, 559, 127 16, 195, 675 5, 478, 372 62, 259 36, 295, 433 H 
1901....... eese 13, 831, 996 14,177,126 5,471, 790 137,259 33, 618, 171 . Itl | 
-— AAA 13,183,610 | — 13,513,345 | 5,136,501 185,331 | — 32,018,787 Hn] 
1MB......-22 2222 eee eee 12, 518, 134 12, 899, 395 5, 586, 433 504, 286 31, 558, 248 li | 
eer reer tes aT 12, 239, 026 12, 644, 686 5,526,571 993, 284 31, 408, 567 THE | 1) 
a AE TTS, 11, 554, 777 11,578,110 | 5, 016, 736 1,217, 337 29, 366, 960 II | 
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In the two following tables are given the production of crude petroleum in the 
Appalachian oil field from 1900 to 1905, the first by months and the second by days. 

These tables are valuable in so much as they show what months of each year made 
the highest average production, and also for the comparison of the average daily 
records of previous years with the production as reported by the press each day. 


Production of crude petroleum in the Appalachian oil field, 1900-1905, by months and years. 


[Barrels of 42 gallons.] 


Month. 1900. 1901. | 1902. | 1903. 1904. 1905. 
eua eo "PAM P ie ——Ó 
Jauuary...........eece eene | 2,918,175 D 2,614,815 2,726,634 | 2,377,630 | 2, 368. 186 
February ..................... 2,595,900, 2,567,288 | 2,253,491 , 2,353,281 | 2,294,922 2, 207. 659 
March ..................eses. | 3,004, 813 2,916,677 | 2,629,104 2,759,807 | 2,719,887 ' 2,685,588 
ADT Load ice 2,950,469 | 2,862,513 2,664,668 , 2,691,431 | 2,599,224 , 2,445,161 
CRM MS 3,148,944 | 2,963,001: 2,759,717 | 2,681,586 | 2,743, 881 | 2, 685, 829 
A O ' 3,068,693 | 2,751,409. 2,598,319 | e 2,700,030 ¡ 2,570,383 
Il od talas ul dol ' 3,100,319 | 2,921,520 — 2,525,398 |. 2,758,308 | 2,697,037 | 2,434,710 
ADE ii a ` 3,198,715 2,941,578 ' --— 2,626,708 , 2,822,017 | 2.523,37 
September ......... — 3,002,998 | 2,644,103 | 2,769,060. epe 2,668,124 | 2,358,897 
DEODEE idas 3,245,506 | 2,814,972 | 2,860,506 2,664,422 | 2,606,321 | 2,376,013 
November ................... 3,009,503 | 2,590,781 | 2,009,453 2,374,373 , 2,558,764 | 2,208,847 
December.................... 8,051,398 | 2,640,744 | 2,705,371 | 2,554,463 | 2,620,730 | 2,442,000 
Tola licores 36, 295, 433 | 33,618,171 | 32,018,787 | 31,558,248 | 31,408,567 | 29,366, 960 


In the following table is given the average daily production in the Appalachian 
oil field from 1900 to 1905, by months and years: 


Average daily production of crude petroleum in the Appalachian oil field each month, 
1900-1905, by months and years. 


[Barrels of 42 gallons.] 


Month. 1900. | 1901 1902 1903. 1904 1905 

JADUHTS ooo bo luec ncc ERR 94, 135 96, RKO 84, 350 87,956 76, 698 76, 398 
February .................... 92,711 91, 689 80, 482 84, 046 79, 135 78, 845 
March since sees See ces 96, 929° 94, 086 84, 810 89, 026 87 738 86, 630 
A ened. 98, 349 95, 427 88, 822 89, 714 86, 641 81, 505 
MAY MNT 101,579 | 95, 581 89, 023 86, 503 88, 512 86, 640 
TIM orte DU 102, 290 91,714 86,612 91, 057 90, 001 85, 679 
DAY REMOTO 100, 010 94, 243 91, 142 88, 978 87, 001 78, 539 
August. sec es Lie 103, 184 94, 890 88, 027 84, 797 91, 033 81,411 
September ................... 100, 100 88, 137 92, 302 87,784 88, 937 78, 630 
October ...............Lleeess 104, 694 90, 806 92,274 85, 949 84, 075 76, 646 
November ................-.. 100, 317 86, 359 86, 982 79,146 85, 292 75, 628 
December.................... 98, 432 85, 185 87,270 82, 402 84, 540 78,744 

Average.......... sees 99, 440 92, 105 87, 723 86, 461 85, 816 80, 457 
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PIPE-LINE REPORTS. 


In the following table will be found the statistics of the principal companies 
engaged in the transportation of petroleum in the Appalachian field. A vast net- 
work of lines, amounting to many thousands of miles and extending from New York 
to Tennessee, connects the receiving tanks with every well of any importance within 
this great area and within a reasonable distance of the system. In many cases this 
method of transportation reaches localities in rough, wild sections, which could only 
be reached at great expense by the ordinary methods of transportation. 

These smaller lines, or veins, as it were, reach out and connect with the receiving 
stations on main lines. The stations are usually located on low ground, compared to 
the surrounding producing area. A large percentage of oil usualiy finds its way to 
the stations by means of gravity and suction pumps; in many cases it is forced by a 
pump of a greater or less capacity, operated by the economical natural-gas engine. 

From the large receiving tanks the petroleum is drawn into the large pumps and 
forced into the main lines at a pressure often of between 600 and 800 pounds. These 
massive pumps generally represent the highest known mechanical efficiency in their 
operation, having triple-expansion engines, Corliss valves, condensers, air pumps, 
and efficient boilers. They usually develop 300 to 350 horsepower, and pump from 
30,000 to 35,000 barrels in twenty-four hours. 

These main pumping plants are placed from 30 to 50 miles apart, according to 
elevation of summits that must be overcome, and by the addition of a parallel line 
or loop for a portion of the distance these distances between stations can be increased 
80 as to reach localities convenient for fuel or water. 

Three tables are given: The first shows the regular runs from the principal pipe 
lines of the Appalachian oil field by months during the year 1905. The second table 
gives the regular shipments or deliveries from the same lines by months during the 
same time. In the third table are given the stocks held at the end of each month 
during the year 1905 by the same pipe lines; also by the Southern, the Crescent, and 
the New York pipe lines, which, although receiving no runs directly from the wells, 
receive irregular deliveries from other pipe lines and carry stocks. 

In the following table are shown the total runs and the total shipments, with the 
stocks held at the end of each year from 1900 to 1905, inclusive, for the Appalachian 
field: 

Pipe-line runs, shipments, and stocks in Appalachian field, 1900-1905. 


[Barrels.] 
Total ship- Stocks at 

Year. Total runs. ments. close of year. 

Ur ——— cea eee eines eee uae 85, 540,964 | 35,401, 113 13, 475, 548 

Po ET EDEN 33,091,120 | 36,481,726 9, 635, 492 

"rc 31,404,187 | 35,192,689 5,741,624 
CT 30,693,947 | 31, 636, 996 4, 854, 715 
1904.............. c TECUM 30,358,671 | 29,067,619 6,395, 599 
DIO TE eesti uds cU LEAL Masa trud UE Rte 28,080,834 | 31,063,373 3, 542,014 
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Pipe-line runs in the Appalachian od field im 1905, by lines and months. 


[Barrels of 42 gallons.] 


| Producers | 


Month. | Aann Southwest.| Eureka. D A Emery. 

JANUATY Sues es pleri ORUM AM: 391, 741 198, 874 892, 301 135, 549 | 156, 978 24.410 
February asi oeoci d eee Ove ! 354,363 190, 265 885, 266 120,572! 133,22 19,714 
March ........0...s0ecceeeeeees 446,753 | 237,359 | 1,041,691 155, 326 | 171,313 25,68 
a dock ee tutu a M eU IEEE 419,022 | 203,348 | — 924.567 148,188 | 154718 | — 24,701 
Mise nr eM EE Ed | 467,455 | — 226,156 | 1,028, 263 152,597 | — 164,917 | 24, 84 
TRING NN ANREDE IE CENE | 442,315, 209.157 | — 978,641 147,015 | 160,426 | 25,113 
A 410.032 — 194,059  — 910,042 | — 140,916 163,683, 2,235 
AURUst.. Lise esses sereni ees 429,221 | 203,069 | — 956,722 | 149,650 161325, 24,485 
September ...........ee sees 403, 798 191,982; — 872,961, — 143,312. 173,745 | 24,92 
October ........ccccccceeceeeees, 408, 835 191.613 | — 866,478 143,311 ^ — 186,475 | — 24.110 
November ...........ssssseee 893,150 — 189,183 | — R27,467 137.334 188,767. 23,94 
December...... cesse nenene | 422,076 — 192,606 ;— 890,357 | — 147,919 212,182 26,67 
TOU tees del ELI | 11,074, 759 | 1, 721, 689 | 2,040,782 | 283.716 
Month. ee Cumber- | Franklin. Mere. Total. “tlt 
January........ sees nens | 4,732 77,013 1,517 | 373,735 | 2,956,850 | 72,82 
February ............ seen. 2,724 70, 955 1,537 | 335,779 | 2,124,405 | 75,87% 
Mide | 4,895 | 102,759 6,162 | 394,614 | 2,585,550: 83,405 
y A a a EE E 1,138 100, 108 8,2 353,472 | 2,332,583 | 77,783 
A bee Re ree at HE | 9,190 114,146 3,504 | — 383,215 nm 83, 040 
DNE uuu ieri 117,781 3,2989 | 374,851 | 2,458,597 | SL, 93 
A ANE AS 4,711. — 116,740 2,784 | 346,058 | 2,314,861] 74.674 
Aa reca a 4, 308 108, 850 3,037 365,982 | 2,410,100 , 77,74 
September usd 9, 225 105, 913 2, 940 329,772 | 2,258, 553 75, 200 
Ocarina 1,044 101, 159 3,508 338,936 | 2,265,429 | 73,075 
November .....2....2csceeeeees | 3, 492 93, 105 2,768 — 313,046 | 2,172,236) 72,405 
December.........20e2ceeeeeees 4, 569 102, 292 2,946 325,747 | 2,327,423 | — 75.058 
A etn Lore 50, 028 | 1, 210, 821 36,947 4,235,007 | 23,080,834 | — 76,994 


Pipe-line shipments in the Appalachian oil field in 1905, by lines and months. 


(Barrels of 42 gallons.] 


R Produ- tn; 
Xu Wu | parera. | Dum [erem | amery. Sum 
"PM. IE A quM 
January .......... e eeeseen 824,630 | 43,658 | 37,984 | 237,438 | 176,064 27,453 49, 198 
February...........Luuuslss. 739,174 | 45,931 | 30,185 — 255,617 | 161,524 — 158,319 53,811 
March............ coo 915,600 | 45,596 | 40,062 ' 201,700 164,556 | 24,579 55, 079 
o A A mud cas 901,449 | 58,785 | 33,596 | 195,397 , 189,935 | 25,701: 43.106 
SCION ei 910,490 | 60,928 | 39,700 | 265,610 | 177,223 | 25,433) 42,34 
A o cod ec s Scot 951,642 | 58,800 | 35,145 | 269,093 | 182,065 | 23,885 40, 706 
ANG DE 915,150 | 65,253 | 31,307 | 170,322 | 198,607 | 24,452 37,42 
AUR Stes crcse re piede caus 910,925 | 66,174 | 51,880 | 203,527 | 197,292 | 21,570 58, 896 
Beptember. a.na.. oiana. 776,302 ' 66,118 | 52,041 | 210,013 | 165,980 | 17,653 (a) 
October ......... Mom 855,945 | 66,187 | 63,751 | 206,411 | 183,222 | 19,651 (a) 
November.................. 998,613 | 63,524 | 52,501 232,389 | 151,997 | 33,589 (a) 
December .................. 1,013, 919 67, 285 68,232 , 215,083 | 179,877 25, 959 (a) 
Toi 10, 713, 869 | 707, 539 | 536,387 2,755,650 2,131,346 | 288,244 | — 380,45 


aThe United States Pipe Line Company receives crude oil from Emery Pipe Line and Producer 
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Pipe-line shipments in the Appalachian oil field in 1905, by lines and months—Continued. 


Buckeye- 


Cumber- | South- |crescent.| Xew [Franklin. Macks Total. 

January ..........-- eene 16,228 | 727,633 | 148,188 | 181,406 | 10,821 484. 2, 48b, 849 
February..............--.-- 15,565 | 606,478 | 105,774 | 147,296 5,191 6,481 | 2,193, 646 
March...............-.- eee 12,551 | 779,601 | 198,307 | 156,629 486 5,904 | 2,663, 650 
Apra da 8,179 | 773,807 | 216,416 | 108,578 680 7,002 | 2,562, 626 
May told 10,765 | 768,857 | 168,941 | 299,064 834 6,074 ' 2,776,253 
A EE 8,547 | 682,801 | 183,469 | 225,215 1,593 6,592 | 2,669,553 
A desi cease 9,884 | 752,120 | 161,565 | 77,452 268 8,510 | 2,452,314 
August ..................0.. 12,440 | 884,616 | 202,868 , 865,288 6 7,871! 2,983,853 
September.................. 16,139 | 835,084 | 153,317 | 178,927 |.......... 6,972 2,471,946 
October .............. esee 18,151 | 811,454 | 219,182 | 251,623 7,185 8,582 | 2,711,344 
November...............--. 21,981 | 763,660 | 216,265 | 84,395 8,618 24 2, 624, 620 
December .................. 13,834 | 557,187 , 169,122 ' 101,977 . 12,045 7,699 | 2,462,219 

Totales , 164,264 8,933,298 [2,143,414 2, Ims 47,727 | 88,036 31,063,378 


| 


Net stocks held by the principal pipe lines at the close of each month in 1905. 


[Barrels of 42 gallons.] 

Month. pen Southwest. Eureka. |Tidewater. ‘and Re Emery. sit 
January ........... 2,947,970 | 628,119 | 1,200,820 | 342,788 | 308,498 8,905: 79,889 
February .......... 2,997,577 , 608,952 | 1,948,295 | 312,903 287,202 10,300 | 86,618 
March ............- 2,227,155 , — 693,842 | 1,294,597 | — 319,116 | — 293,960 11,409 | 55,154 
April eee 2,111,144 | 629,407 | 1,181,458 | 294,054 | 258,767 10,109 | 65,482 
May ...........- | 1,961,781 | 780,849 | 1,078,605 | — 314,065 | — 246,461 9,779 | 66,158 
June............... 1,753,504 | 762,952 | 1,097,910 | 279,200 | 224,822 11,007 | — 64,680 
July: ue eeu | 1,782,240 | 747,786 | 899,584 287,176 | 189,899 11,702 ' — 82,478 
August ............ 1,389,228 | ` 704,651 732, 523 814, 754 156, 932 14,657 83, 998 
September......... 1,189,809 515,012 | 961,053 | 308,598 | 164,697 21,906 | 75,353 
October............ 844,160 ' — 381,476 | — 906,528 330,096 | 167,951 26,365 | 55,569 
November ......... 694, 525 390, 038 737,124 | 364,738 | 204,721 16, 700 63, 869 
December ......... 613,805 | 260,848 | 887.079 | 346,254 | 237, 026 17,420 | 76,351 

q 

Month. | vum S Southern. | Crescent. | New York.| Franklin. Macksburg. Total. 
January ........-.- | 454,989 | 474,149 | 122,480 43, 240 33,488 ' 354,445 | 6,194, 780 
February .......... . 209,91] 525,041 147,818 44,671 27,244 360,217 | 6, 161, 689 
March ............. . 191,407 | 527,595 122,582 51,636 35,664 | — 343,314 | 6,107, 886 
April .............. / 189,498 | 474,426 93,632 | 114,187 38,935 | 352,107 | 5,813,456 
May ........-.---.- ' 189,160 | 504,734 | 113,578 89, 830 42,280 | 316,133 | 5,612,918 
June............... ' — 207,114 579, 185 104, 084 6, 627 44,657 | 309,385 | 5,385,127 
July ..............- | 186,426 | 597,530 | 134,068 7,625 47,757 | 295,619 | 5,269, 980 
August ..........-. 182,692 | 602,740 | 125,354 98, 434 52,391 297,568 | 4,755,922 
September......... 147,021 | 582,828 | — 154,708 16, 500 55,681 304,891 | 4,498, 007 
October............ 178,258 | 578,90 | 110,492 25,218 62,518 378,599 | 4,039, 200 
November......... 205,267 | 501,834 72, 186 19, 569 47,214 | — 379,354 | 3,697,139 
December .......... 216,609 | 389,013 65, 405 13, 879 38.616 | 351,179 | 3,542,014 
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In the following table are given the pipe-line runs in the Appalachian oil field 
from 1900 to 1905, inclusive: 


Pipe-line runs in the Appalachian oil field, 1900-1905. 


[Barrels of 42 gallons.] 


Year. oe Tidewater. | Southwest.| Franklin. | Eureka. Elk Emery 
1900 e — 6,899, 801 | 1,645,225 | 3,716,139 51, 406 | 16,114,588 | 192,551 ¡  313,4M 
A 6,207,595 | 1,445,530 | 4,028, 862 48,107 | 14,143,726 , 176,250 344,18 
e AAA 5,788,322 | 1,302,468 | 3,607,759 43,739 | 13,041,896 162,766 | | 817,963 
1903... 24 RIRs 5,662,975 | 1,441,809 | 3,110,044 11, 392 | 12, 223, 979 .......... 329, 524 
Ne 5,159,926 | 1,793,834 | 2,865,674 42,342 | 12,110,521 .......... 313, 715 
T905 sae eke eos 4,984,761 | 1,721,689 | 2,428, 324 36,947 | 11,074,759 .......... 298, 716 
Producers 
m Cumber- | United [820 Retiners'| Buckeye- 
Year. land. States. Hil ied Line | Macksburg. | Total. 
pan 
(Limited). 
A E A AA 32,573 1, 321, 013 5,254,215 | 35,540. 961 
A — 131, 419 53, 722 1, 210, 457 5,311,239 | 33,091,120 
TIO A x else sans ghee ee aG 180, 620 73,717 1,819, 946 5,064, 991 | 31,404,187 
Dojo rd 546, 263 78,213 2, 072, 238 5, 187,510 | 30,693,947 
1904: ones urs Shean wane ess te EV 985, 070 111, 939 2, 109,513 4,866,137 | 90,358,671 
1905.5 A cane REM 1, 210, 821 50, 028 2, 040, 782 4,235,007 | 23,080,534 


PRICES OF APPALACHIAN OILS. 


The oils of the Appalachian field are sold ünder a great many different grades. 
Fully 90 per cent of the production, however, is graded as Pennsylvania crude. It 
is the other 10 per cent which is divided up into many grades. 

In the following table is given a list of the prices paid by the Seep Purchasing 
Agency for the different oils of the Appalachian field. The Pennsylvania oil, which 
received a value of $1.85 on January 1, gradually fell by easy stages until on May 2 
it reached the price of $1.27 per barrel. From this time on it gradually rose until 
on October 20 it was worth $1.61 per barrel, and it closed the year at a price of $1.58. 
The crude oils of other grades followed, in their respective positions, the movements 
of the Pennsylvania grade. 
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Range of prices paid by the Seep Purchasing Agency for light crude petroleum produced 
in the New York, Ohio, Pennsylvania, and West Virginia oil regions during 1904 and 


1905. 
[Per barrel of 42 gallons.) 


Tiona, |Pennsyl.| Second | Corning,! Newcas- | Cabell, 
Pa. vania. |sand, Pa. Ohio. tle, Ohio.| W. Va. 


January fete ás A FETELE, $2.00 | $1.85 $1.85 $1.65] $1.72 $1.85 
February 12...........00-ccecececeeeeeees 1.95 1.80: — 180 1.60 1.67 1.55 
March 1:2: c ire a ieee 1.92 igo x 1.57 1.64 1.52 
O 1.89 1.74 1.7 1.54 1.61 1. 49 
March ON 186 Ln 1.71: 1.51 1.58 1.46 
March tn eds 1.83 1 68 168, 1.48 1.55 1.43 
ADHUBL S o ce ad ie LM Ere 1.80 l 65 1.65! 1.45 1.52 1.40 
April 29 MERC HC 1.7 1 62 1.62 1.42 1:49 1.87 
A IAN 1.74 1 59 1.59 1.39 1.46 1.34 
tias 1.72 1 57 1.57 1.37 1.44 1.32 
UL O 1.72 l 57 1.57 1.37 | 1.44 1.57 
O ees oe E 1.67 l 52 1.52 1. 32 1.39 1.52 
MIA en tos 1. 65 1 50 1.50 1.30 1.37 | 1.50 
September 1 ........ essen 1.68 1 53 1.53, — 1.83 1.40 : 1.53 
September 24 ......... cesses 1.71 1 56 156; 133 1.49! 1.56 
November 10........2c0cececececeeeueeces 1.75 1 60 1.60: 1.37 1.47 | 1.60 
December 16 .............essese enses 1.70 l 55 145; 12323.  L47 1.30 
December 29 .....2..2.-csececeeceeecacees 1.65 1 50 140, Lay) 142 1.35 
1905. 
January 1l...........-- evene nene n si 1.65 1.50 1.40 1.17 1.42 1.25 
JANUBTY Tt 1. 60 1. 45 1. 35 1.12 1.37 1.20 
January 1] oco odisse ne etre 1.57 1.42 1.32 1.09 1.34 1.17 
January 31...........- eese essei. 1.54 1.39 1.29 1.06 1.31 1.14 
March 25........20-ccceeccececeeeccceeces 1.51 1.36 1.26 1.03 1.28 1.11 
ATID Can Sekt A cud 1.48 1.33 1.23 100| 125 1.08 
April 18 atid fai O 1.46) 3l 1.21 8 123 1.06 
APD ee a 1. 44 1.29 1.19 .96 | 1.21 1.04 
Mare ree ui AME LI DE 142, LX | 1.17 941 199 1.02 
September 12.............-ceeecceeeeeeces o L| L30j — 120 .97 | 1.22 1.05 
September 16 ....... csse nene | 48 133 — 123 1.00, 1.25 1.08 
September 19 ........... sess eese 1.51 1.36 1.26 1.03; 128 1.11 
September 22 ............. sees essnsee 1.56 1. 46 1.26 1.8. 128 1.11 
September 28 ....ooooococccconnconnnnoso 1.61 1.51 1.31 1.08! 1.3 1.16 
Octobold A ied Plo ANS 1.66 1.56 1.31 1.08. 1.33 1.16 
October W cci e eese eedeesiie diea ees 1.71 1.61 1.41 1.13] — 1.38 1.21 
October 25 2.0.0... 00. ccc eee cece eee eese. 1.71 1.61 1.61 1.13 | 1.38 1.21 
November l]......ccccccceccceecccceeceee 1.68 1.58 1.58 1.10 | 1.35 1.18 


| 
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PRICES. 


In the following table is given the average price per month of the different oils of 
New York, Pennsylvania, Ohio, and West Virginia during the vears 1904 and 1905: 


Average monthly prices of Appalachian crude petroleum in 1904 and 1905. 
(Per barrel of 42 gallons.] 


1904. 

Month. Tiona, | Pennsyl-| Second | Corning, Qr iit Cabell 

Pa. vania. |Sand, Pa.. Ohio. Ohio. W. Va. 

JANNA LL Sh Meare HE dO ME $2. 00 $1. 85 $1.85 $1. 65 81.72 $1.85 
February ii 1.9 1.82 1.82 1.62 1.69 1.674 
T E E E E E 1.87} 1.72} 1.72} 1.52: 1.59} 1.47 
APE oo, hace a xu RU EE eo tse 1. 80} 1.65} 1.65} 1. 454 1. 521 1. 401 
A A A 1.77 1.62 1. 62 1. 42 1. 49 1.37 
NA RARE ETE 1. 734 1. 584 1. 584 | 1. 38} 1. 45} 1.351 
IV vetu uaa cerea qb e RM EE 1.67 1.52 1.52 1.32 1.39 1.3 
P AFAD T i ida RR Ra ute 1. 65 1.50 1. 50 1. 30 1.37 1.50 
September srt | 1.681 1. 53i 1. 633 1.33 1. 401 1.831 
OCLO DOT S e et ere RN LC e ee eee 1.71 1. 56 1. 56 1.33 1.43 1.5 
November Li De. o RACES 1. 733 1. 58] 1.5831 1. 353 1. 451 1.58 
DECIDE sos coo Na tabo Rb ca o Roth 1. 72 1.57 1.51; | 1.29 1.46} | 1.44 
AVEO Ouod opus A 1. 771 | 1. 621 1.621 1. 41i 1.49; | 1.52} 

| 1905. 

Month. Tiona, |Pennsyl-| Second | Conia BA as Cabell, 

Pa. vania. |Sand,Pa.| Ohio. Ohib: W. Va. 

JAMAL rra $1.58) $1.43} | $1.33: | $1.10} | $1.35} $1.18; 
FODFWBRTV 0 xdE Ve ee E i doce Rs 1.54 1.39 1. 29 1. 06 1.31 1.14 
MACON M ETT 1.531 | 1.38} | 1.284 1.054 | 130)| 118 
A mut LEE ALL 1. 47i 1.321 1.221 . 991 | 1.241 1.074 
May...........00000- isa oleo 1. 43] 1. 283 1.181 .951 1.20 1.03i 
TCR MACH IDE IS 1.42 1.27 1.17 .94 | 1.19 1.02 
A aw ux oque aed Pede 1.42 1. 27 1.17 .94 1.19 1.02 
AUR tr Ó 1.42 1.27 1.17 .94 ! 1.19 1.02 
September ii id a 1. 48; 1.353 1.221 .991 : 1.241 1.07} 
October errs iernii eia 1.674 1.574 1.394 | 109, 138, 11% 
NOVEM DOR sis 1. 69 1.59 1. 59 1.11 ' 1.36 | 1.19 
Deeember....... cesses enses 1.68 1.58 1.58 110 ' 135 | LIS 
A SOfREOL cruda dde 1.53 1.394 13005; 104 1.27% EE 


The average monthly and yearly prices per barrel of the crude petroleum in the 
Appalachian field for the years 1900-1905 are given in the following table: 


Monthly and yearly average prices of pipe-line certificates of Pennsylvania crude petroleum 
at wells in daily market, 1900-1905. 
[Per barrel of 42 gallons.] 


Year. Jan. | Feb. Mar. | Apr. May.|June. July. | Aug. | Sept.' Oct. | Nov. | Dec. ce 
1900.............. $1.66; $1.68 $1.68 $1.55 $1.394 81.251 $1. 258 $1. 25) 81. 23 $1.10} $1. 061 $1.08] 81.3 
WOO PE 1.191! 1.25 | 1.29 | 1.20%; 1.073 1.05 | 1.133) 1.25 | 1.253 1.30 | 1.30 | 1.21 | 1.21 
1900 uceci 1.15 | 1.15 | 1.15 : 1.174| 1.20 | 1.203] 1.22 | 1.22 | 1.22 | 1.282] 1.38}! 1.499: 1.24 
1908: oar eus 1.524) 1.50 | 1.50 | 1.51 | 1.514! 1.50 | 1.523] 1.56 | 1.571. 1.684 L7 1. 88), 1.59 
1904... cene ortis 1.85 | 1.82 | 1. 721. 1.651, 1.62 | 1.58%) 1.52 | 1.50 | 1.531. 1.56 | 1.581, 1.57 1. 621 
A 1.43}| 1.39 | 1.384! 1.321 1. 281, 1.27 | 1.27 | 1.27 1.354 1.573] 1.59 | 1.58 1.391 

I j 1 


PETROLEUM. 831 


The following table shows the range of prices of Pennsylvania crude oil each year 
since 1859: 
Highest and lowest prices of Pennsylvania crude petroleum each year, 1859-1905. 


[Per barrel of 42 gallons.) 


Year. Highest month. Price. Lowest month. Price. 


LR Goosen eee RR eee Rd September............. $20.00 | December............. $20. 00 
IRGO ias JANUATY ¿iii 20.00 | December............. 2.00 
ISDlg s ese ARA READS January ............... 1.75 | December ............ .10 
18533.5503 20: Stars tea odes December ............. 2.50 ; January .............. .10 
A TROHERIER: December ............. 4.00 | January .............. 2.00 
j^... A aaa July esce ea pes od 14.00 | February ............. 3. 75 
pol m" January ............... 10.00 | August ...............- 4. 00 
A January oi 5.50 | December............. 1.35 
AA eai npe October corsi eR E 4.00 |June.................. 1. 50 
| HEP Jy Losses asses uned 5.75 | January .............. 1.70 
Eolo Sener de mates January ............... 7.00 | December............. 4.25 
1810.5. nasse dap Rd P ese January ............... 4.90 | August................ 2.75 
AA PIT NORMEN JUDO sedes toa oneris 5.25 | January .............. 8. 25 
p yp obs A a e E October ............... 4.55 | December............. 2. 67} 
PE A E E JRDHAEY olere urES 2.75 | November ............ . 82} 
1591.5 oie s EROR d ES February .............. 2.25 | November ............ . 621 
TR Deities ore ceca eue e: February .............. 1.82} | January .............. 75 
A AA rans TAa etu December ............. 4.234 | January .............. 1. 471 
ISi RT EE January A 3.693 | June .................. 1.533 
ISIS A RU February .............. 1.87} | September ............ 783 
A E e veis see December ............. 1.28} | June ecko. akan ce wars 63} 
IBS. loi aa tect genossen MB e eie 1.24} AP os 71} 
188 le ose leen TO September............. LOTES JUI iere v eh ok 72} 
I8ND ovn Rer tX RR dE dmn November. ............ 1.37 | July Since ute e ees clad 49} 
IBRI RN INCA 1.243 , January .............. . 831 
jp. ET January A 1.154 | June.................. - ,61} 
INS e duda a Re t dd October ............... 1.123 | January .............. _ .68 
|i O see E ewes oes January roses teens 92! | AUZUSt. vb eLeausuan . 594 
ISR SI es A a aiea December ............. 90 - NS aos oa 5A 
is s E EE ieee Murcia y ikea 1:00: | TUNC osse eet Eee 714 
A ee ets Stean November............. Ll SA PF) aaa ote CAE 790 
PBSUU.C So tool eg d eas Deis January ...... wd 1.074 | December............. 601 
1891. skabeter EIS EE PORE February .............. .81j | August................ . 50 
js E Janunry ............... .641 | October ............... .50 
1893...... boue Pe ER DLL EE December ............. 80 | January .............. .52i 
TBO oro D pes aUe E saved: December ............. .954 | January .............. . 78} 
Ide April aii 2.60 | January .............. . 951 
1896 Lco cas t SA e ouod ROR dE January ............... 1.50 | December.............' .90 
IROT ds Lesen uS AI TES MIO urine .96 | October............... . 65 
is P ek.S December ............. 1.19 | January .............. . 65 
ss pc PES December ............. 1.66 | February ............. 1.13 
1900. T oves a January ............... 1.68 | November ............ 1. 05 
A bier es January,September... 1.45 Marido | .80 
II nado du is December ............. 1.5 January, February, 1.15 
| March. 
O ede a dE December ............. 1.90 |J en February, 1.50 
March, April, May, 
| June, July. 
WOOT ride ties bebe ae January ............... 1.85 | July, December....... 1. 50 
A A tenses | October ............... 1.61 MAS cb 1.27 
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NEW YORK AND PENNSYLVANIA. 


The history of the development of the oil business in the States of New York and 
Pennsylvania during the year 1905 is an uninteresting and monotonous record. A 
falling market existed for the oils of the Appalachian field throughout the year 1904 
and half through the year 1905. This condition did not encourage the drilling of 
wild-cat wells nor extensive efforts to maintain and increase production in these 
States. 

During the first part of the year the number of new wells drilled was very small, 
the resulting increase in production also being small in proportion to the number of 
wells drilled. "With the middle of the year the results of the new wells were some- 
what better, but the proportionate number of dry wells continued very large. 

The only ripple of excitement which passed over the States during the year waa 
the coming in of a well drilled by Mr. Isaac McBride and others on the farm of Mr. 
O. K. Walden, situated about 3 miles due west of the city of Butler, in Butler County. 
This well gave every indication of an old-time gusher. When the bit entered the 
sand to the extent of two screws, the well began to flow and filled a 250-barrel tank 
in less than three hours. At the end of a week it was still making a production of 30 
barrels an hour and was then capable of being forced by a slight agitation with the 
tools to a production of 60 barrels an hour. This strike caused a great excitement. 
There was a rush for adjacent leases, for which large sums were paid in the form of 
bonuses. The adjacent territory did not, however, sustain the expectations of the 
operators. <A second gusher was obtained some 700 feet to the northeast of the first 
well, but the other test wells surrounding the original gusher came in as small 
pumpers or dry, and the total area of producing territory was small. 

During the year between 3,700 and 3,800 new wells were drilled in the two States 
of New York and Pennsylvania. Of these over 22 per cent were dry. The pro- 
ducing wells made an initial daily production of over 12,000 barrels. This quantity 
did not suffice to overcome the falling off of the old wells, and the total production 
of the two States shows a decrease of 684,249 barrels from that of 1904. 


PRODUCTION. 
In the following table is given thetotal production of petroleum from the States of 
New York and Pennsylvania, by months, for the year 1905: 
Production of crude petroleum in Pennsylvania and New "York in 1905, by districts and 
montha. 
[Barrels of 42 gallons.) 


District. iamar Febris, March. April. May. June. | July. 


Et ails TURN ERE NEED AECA ABDOMEN ECTS: SUE. EA: 

Pennsylvania: | | 
Bradford ............seesssse 172,290 | 147,774 | 189,193 | 182,718 | 186,115 | 182,686 175,985 
Clarendon and Warren...... | 39,545 | 35,565 37, 845 87,340 36, 625 35,515 372 
THOMA. cocoa ' 46,972! 44,415 | 50,917! 50,003 51,606! 48,587 46,37) 
LOWED SN 259,575 | 230,957 | 24,596 | 296,751 ' 347,709 | 323,875 | 308,12 
Washington County ......... 91, 923 93, 016 95, 969 92,557 | 100,621 97,023 ' 94,609 
Allegheny County........... 75, 453 67, 712 81, 436 76, 879 82,171 71,466 — 3,239 
Beaver County .............- | 29,495] 25.414 | 32,422 28,453 | 23,837 | 29,574 22,05 
Greene County .............. 41, 267 28,479 | 655,673 42, 969 45, 390 11,048 | 37,739 
Tioga County......... ius: 936 1, 158 1, 222 1,106 | 1,305 | 829: 1,241 
Second Sande 67,799 | 64,210 85,877 | 77,577 | 83,110) 80,615 75,28 
Franklin ...............ssss. 2, 083 | 2,006 | 5,80, 83,951 l aao] 8,971) 3,367 
Tila 857,038 | 766,126 | 960,925 | 889, 254 | 967,069 | 921,189 | 879,09% 

New York: 

ALEGADO tir 70, 035 62, 891 79, 664 | 82, 468 | 89, 257 82, 057 | 81, 963 
Tt ctw ehe Loses ete 927,073 | 829,017 [1,040,589 | 971,722 1, 056, 926 1,002,246 | 961, 058 


! 
A AS A AN o a L ——————M—— ———ÀÁ— 
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Production of crude petroleum in Pennsylvania and New York in 1905, etc.—Continued. 


District. August. |Scptember.| October. | November.| December.| Total. 


Pennsylvania: 
Bradford... ooo ess 179, 354 176,043 | 173,342 166, 941 182, 831 2, 115, 225 
Clarendon and Warren ...... 34, 782 84, 950 85, 310 85, 340 85, 125 438, 667 
, Tiona........................ 48, 180 44, 836 46, 476 44, 096 46,19% 568, 061 
LOWGF usos 319, 924 292,421 | 302,271 278, 827 808, 931 8, 648, 661 
Washington County ......... 96, 983 98, 364 93, 020 96, 182 99, 319 1, 149, 586 
Allegheny County ........... 76, 733 73,857 79, 044 78, 073 76, 151 918, 224 
Beaver County............... 25, 435 23, 697 22, 103 21, 459 24, 008 313, 323 
Greene County............... 39, 490 36, 028 36, 160 33, 004 31, 563 473, 810 
Tioga County ................ 1, 062 1,171 682 722 1, 240 12, 674 
Second Sand ................. 82, 885 74, 478 76, 144 72, 961 88, 260 929, 114 
Franklin..................... 4, 276 8, 605 4,071 3, 315 3, 448 44,118 
TO ceda 909, 104 859, 450 | 868, 622 830, 870 897,071 | 10,606, 413 
New York: 
Allegany..................... 83, 898 81,112 78,102 76, 826 80, 091 948, 364 
TOUR oso secos Fo ean 993, 002 940,562 | 946,724 907, 696 977,162 | 11,554, 777 


In the following table will be found a statement of the production of crude petro- 
leum in Pennsylvania and New York, from the years 1896 to 1905, inclusive, by 
districts: 


Production of crude petroleum in Pennsylvania and New York, 1896-1905, by districts. 


(Barrels of 42 gallons.] 
Allegany Claren- | 

Year. County, | Bradford. | don and ` Middle. cout. | Second | Tiona. | Lower. 
1896 .............. 736,606 | 8,604,771 | 385,994 956,800 |..........].-.-..---- 809, 252 | 7,529, 807 
E AS 771,606 | 3,904,230 | 878,075 1,329,448 |..........].......... 291,585 | 6,825,599 
Ce 757,492 | 3,444,299 | 414,212, 982,000 |..........|...... ..-- 251, 447 | 5, 500, 448 
189 A 807,814 | 8,206,845 | 414,352 | 528,440 |..........].......... 212, 217 | 5,080, 182 
1900 .............. 817,326 | 3,022,493 | 383,498 | 452,136 | 115,105 |.......... 256, 915 | 5, 364, 898 
1901. aos 765,402 | 2,757,603 | 404,433 | 176,185 | 37,491 |.......... 466, 909 | 4,855,049 
1902 522r osos 768,753 | 2,506,981 | 468,420 | 162,762 | 24,881 |.......... 421,728 | 4,754, 979 
1908 ae ce 887,312 | 2,826,418 | 514,675 |........... 19,458 |.......... 578, 122 | 4,794, 520 
1904 ............-. 938,234 | 2,137,883 | 520,925 |........... 15,904 | 37,400 | 608,165 | 4, 822, 554 
Lo ers 948,364 | 2,115,225 | 433,667 |........... 12,674 | 929,114 | 568,061 | 3,648, 661 

Year. lon County. Coury Pa.| County. | County, | Frenklin. | ony’ | Total. 
1896.............. 1,975,169 | 4,380,007 | — 550,296 94, 796 49, 329 2,704 | 20,584, 421 
TRO? liven. 2,175,712 | 2,958,540 | 317,926 | 258,065 48, 880 2,400 | 19, 262, 066 
1898.............. 1,742,677 | 2,301,651 220,796 | — 825,177 56, 090 2,180 | 15,948, 464 
1899.............. 1,460,036 | 1,988,754 | 232,164 | 381,483 61,085 1,150 | 14,374,512 
1900.............- 1,375,341 | 1,706,886 | 416,819 | 588,379 59, 086 1,800 | 14,559, 127 
1901.............. 1,300,899 | 1,440,967 | 799,278 | 771,708 55, 162 1,410 | 18, 881, 996 
1909. aco 1,396,831 | 1,376,212 | 528,734 | 721,574 50, 555 1,200 | 13,183,610 
O 5: 5559s 1,199,838 | 1,187,496 | 442,842 | 567,999 48, 209 1,255 | 12,518,134 
1904........- les. 1,149,847 | 1,008,977 | 358,172 | — 541,856 48, 499 1,110 | 12,239,026 
E A 1,149,536 | 918,224] 313,323 | 473,810 44, 118 (a) 11, 554, 777 


a Included with Beaver County. 
M R 1905——53 


834 MINERAL RESOURCES. 
WEST VIRGINIA. 


A review of the operation of West Virginia for the year 1905 is a history of dimi- 
nutions and reductions, with no important points of new discoveries or new develop- 
ments to enliven the record. There was a great falling off of the efforts put forth for 
maintaining and increasing the production. During the year 1905 less than 1,700 
wells were drilled within the State, as against nearly 2,300 in 1904. The result of 
this drilling can not be considered satisfactory, as fully 40 per cent of the wells were 
dry, and the remainder only added a new initial production of some 22,000 barrels. 
There has been, however, another source of new production which has been very 
extensively resorted to within the State during the past year. In many districts 
where wells producing from the upper sand have become exhausted, or nearly so, 
they were carried down to the lower strata, where they encountered new and good 
production. These two sources of new production have not been sufficient to counter- 
balance the gradual decrease in the flow of the wells, and West Virginia during 1905 
showed a falling off of 1,066,576 barrels, or 8.4 per cent, as compared with the year 
1904. 

PRODUCTION. 


In the following table is shown the production of crude petroleum, by kinds and 
by months, in West Virginia for the year 1905: 


Production of crude petroleum in West Virginia in 1905, by kinds and months. 


[Barrels.] 
Natural 
Month. e eo E. M ie Total. 

A eee AE E (AEN 
JANUARY li oibus s VES tol oak ween du e 936, 571 3, T38 e A 940, 709 
ECDEUATY sa E beret iE a 919, 551 3,68l A 923, 632 
MAT da 1, 089, 811 2,890 |o. sadi vs 1, 093, 107 
AP lo 965, 801 4,939 lis 970, 540 
MA TIS PERENNE EO LA LE 1, 073, 784 4,700 |. seo acne 1,078, 884 
JUG Sess uu Lua vb he alos e e dau suu esM DE 1, 021, 231 4 O38) A 1, 026, 569 
SUL cose oup eibi A nett ELLE 947, 438 5,08l A 952. 919 
AUPUSEs cook VD eos 991, 827 AA 996, 356 
September or td 907, 434 9.749 |... aa 911, 583 
OCtODOP sooo cesi IA ve eve Vise du RO rea. Ead 898, 819 2 120 sees ens 901, 944 
NOVelIDOE id e ex e psi xev ei E PREISE 856, 916 2:415. | esee cose? 859, 791 
Degeecmberp cessum WR E ERREUR EEEUNOENS TEE 920, 183 1, 728 1. d osx 922, 076 


E A 11, 529, 366 44,179 4,565 ' 11,578,110 
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The production of crude petroleum in West Virginia by months, from 1900 to 
1905, is shown in the following table: 


Total production of crude petroleum in West Virginia, by months, 1900-1905. 


[Barrels of 42 gallons.] 


Month. 1900. 1901. 1902. 1903. 1904. 1905. 
January APER 1,263,727 | 1,280,469 | 1,101,059 | 1,096,871 983, 735 940, 709 
¡A 1,147,607 | 1,117,091 952, 735 979, 733 957, 655 923, 632 
Match ers indir 1,318,116 | 1,202,143 | 1,088,820 | 1,135,087 | 1,094,071 | 1,093,107 
Aplicar 1,287,860 | 1,184,054 | 1,118,337 , 1,103,825 | 1,037,305 970, 540 
Mu osun so ec s tede duse. 1,400,524 | 1,232,787 | 1,145,916 | 1,108,373 | 1,091,552 | — 1,078,884 
DIM 1,388, 802 | 1,157,864 | 1,075,491 | 1,111,348 | 1,073,520 | 1,026,569 
VIS coop tese tunear piant 1,431,416 | 1,244,396 | 1,200,647 | 1,144,568 | 1,082,261 952, 919 
AUB UN A E 1,439,617 | 1,280,829 | 1,151,817 | 1,065,183 | 1,144,686 996, 356 
September ............ ess. 1,353, 694 | 1,113,156 | 1,230,481 | 1,064,612 | 1,056,336 911, 583 
A Rc caucca pa e e E Seek 1,463,561 | 1,185,178 | 1,237,359 | 1,090,579 | 1,023,350 901, 944 
November aiii 1,356,321 | 1,077,529 | 1,054,132 960, 106 | 1,026,169 859, 791 
o eo eta eus 1,344,430 | 1,101,630 | 1,123,548 | 1,039,160 | 1,074,043 922, 076 


TO hence oe saree ie 195, 675 | 14,177, 126 | 13, 513, 345 | 12, 899, 395 | 12,644,686 | 11,578,110 


The quantity and value of crude petroleum produced in West Virginia from 1900 
to 1905, inclusive, is shown in the following table: 


Quantity and value of crude petroleum produced in West Virginia, 1900-1905. 


1902 ....| 13, 498,685 ; 17, 006, 469 | 1.26 14,660 | 33,848 | 2.309 | 13,513,345 | 17,040,317 | 1.261 
1903 .... 12,593,079 ` 20,499,996 ' 1.59 6,316 | 16,536 | 2.62 | 12,899,395 | 20,516,532 | 1.59 

1904 ....| 12,636,253 | 20,557, 556 | 1.627 | 8,433 | 26,225 | 3.11 | 12,644,686 | 20,583,781 | 1.628 
eae 11,573,545 | 16, 117, 816 | 1.3926 4,565 | 14,815 | 3.25 | 11,078,110 | 16,132,631 | 1.3934 


| 


Regular crude. | Lubricating crude. Total. 

Year. | | Price | Quan- Price Price 

Quantity. Value per tity Value. per | Quantity. Value. per 
| arrel. y. barrel. barrel. 

Barrels. | | | Barrels. Barrels. 
1900 ....| 16, 176, 757 $21,879, 064 $1.35! | 18,918 | $43,635 | $2. 307 | 16,195,675 $21, 922,702 | $1. 353 
1901 ....| 14,164,662 | 17,139,241 | 1.21 | 12,464 | 33,483 | 2.687 | 14,177,126 | 17,172,724 | 1.211 
| 


KENTUCKY AND TENNESSEE. 


These two States on the southern limit of the Appalachian field present the most 
probable area from which an increased production of the Appalachian field may be 
obtained. Both of these States made an increase in their production in 1905 over 
1904. Kentucky shows an increase of 205,214 barrels, and Tennessee an increase of 
7,323 barrels. This increase in production comes almost entirely from the further 
development of pools already discovered. The greater portion of the Kentucky 
increase comes from Wayne County, where a fair amount of development work was 
carried on through the full year and considerable new producing area was added to 
the Cooper and Steubenville pools. 

Next to Wayne County the most interest was taken in Wolf County, the deep sand 
district of the State, where the oil is obtained at a depth of 1,400 to 1,500 feet. Con- 
siderable prospecting extended into Morgan County on the north. 

The production of heavy oil from Barren County remained about the same as in 
previous years. 
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During Fevruary the Cumberland pipe line was extended into the Poplar Cove 
development of Fentress County, in Tennessee. 


PRODUCTION, STOCKS, AND PRICES. 


The production of oil in Kentucky and Tennessee for the years 1900-1905, inclu- 
sive, is as follows: 


Production of petroleum in Kentucky and Tennessee, 1900-1905. 


Barrels. Barrels. 
19005 0 $a to gs ea RE CENE OL PE VES a62 259. 521904. orania eis qoe xod Ae eta x Roa nte 995, 2X4 
TOOT occu gs Seedy ERES ERR ieee rete ces 1377 259). | “1900s See ves desde Ca I RE CEA ERST ewes 1,217, 337 
A PENES CURE erbe v E TUS 185, 331 ————— 
100]. et eosh art A PED E die 554, 286 OUD zac ane Ear Dese A UAE 3, 154, 196 


a Includes 41,405 barrels sold in 1900 but produced in previous years. 


Production of crude petroleum in Kentucky and Tennessee, 1901-1905, by months. 


[Barrels.] 
Month. : 1901. 1902. 1903. 1904. 1906. 

January onnensa no A d i NE l 5, 220 11, 947 82, 654 53,631 77, 569 
February Sus A a Vs Mrs edo abl rip arbe | 3, 462 | 10, 847 27,525 52, 650 | 71,355 
MATON cidos Eo | 3,851 9,771 32,024 61,762 108, 315 
O TUR 3,387 | 10,679 | 28,766 | 65,502 | 100,398 
MEY: mE PPM UTR 4,510 11, 944 30, 433 $6, 615 114,702 
ADNE Lus Aen oOo OR eect CAMIKaV ESO se UE ME M S EE 11,007 10, 397 03, 744 99, 447 118, 181 
SA 6,761 10, 118 35, 996 95,501 117, 482 
P Wu) A sued dies seeds wetaseseneeeets 13, 265 18,351 ! 40,954 101, 216 109, 562 
Bente A ae. pane tec ud a eee eiui 18,708 | 18,188! 67,123! 97,444 | 106,469 
A scel sabesscac.c cess EE ETET 21,716 | 17,628 , 59,932 | 98,939 | 101,55 
November.. pd eO E o cd RePDP dese EE Ed 26, 391 20, 621 46, 735 92, 356 93, 817 
December 35.6555 sees paces E PCS a 18, 981 34, 510 48, 400 93, 221 102, 848 
(PA A | RAMAS AA E TEN A A 

TOtlla isum E Ee e eO EM e a S dd 137,259 185, 331 654,256 | 998,254 | 1,217, 37 


Stocks of petroleum in Kentucky and Tennessee, 1900-1905. 


Barrels. Barrels. 
39005 ia sao 61.117 | 909.5. ddr a 408, 375 
TOO lcs een A M ERI DUM LU 134570: SCIL RP ————— a 321, 867 
A EROS a279,493 | W905 it PR EEPUSRS a 216, 609 


a Stocks held by pipe-line company. 
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The following is the report of the Cumberland Pipe Line Company for the years 


1904 and 1905: 


Report of Cumberland Pipe Line Company, Kentucky, by districts and months, in 1904 


and 1905. 
(Barrels. ]} 

| 1904. 1905. 

Month. Bone Se a A, E 
| Somerset. | Ragland. Total. Somerset. | Ragland. 
ud B NE! ASPECT et! oo 
January............. eese 34, R28 17,703 52,531 65, 823 11,190 
FebrüuBIY A l 37, 065 14, 485 51,550 59, 837 11,118 
Mate. RAT ‘ 42, 457 18, 205 60, 662 89, 383 13, 376 
ADI i ead op saco 47, 834 16, 568 64, 402 88, 634 11, 474 
| ro ——— ————X—— HH 69, 222 16, 293 85, 515 102, 256 11, 560 
JUNG pom DRE ERIT rene ias 82, 453 15, 894 98,347 | 105, 281 12, 500 
DUNG S celi i as | 82,632 11,769 94, 401 105, 675 11.065 
PU DL TR | 84, 638 15, 478 100,116 98,757 10, 093 
September ................... | 82, 452 13, 892 96, 344 | 96, 477 9, 436 
October ........ esses enses | — 83,14 14, 695 97, 839 90,711 10, 448 
November.................... 78, 309 12, 947 91, 256 84, 630 8, 475 
December.................... 77,438 14, 669 92,107 93, 709 8, 583 
Tila lala 802,472 | 182,598 | 985,070 | 1,081,203 | — 129,618 


Total. 


77,013 
70, 955 
102, 759 
100, 108 
114, 146 
117, 781 
116, 740 
105, 850 
105, 913 
101, 159 
93, 106 
102, 292 


1, 210, 821 


Report of Cumberland Pipe Line Company, Kentucky, in 1905, by States and months. 


(Barrels. ] 


Month. 


REA PS O ten tee ee A ees 
PODTUSEY Gc cc" wen ada 
March....... Bh. aM eic UE o eere obs s cua LE ie ois 


.6..9002<.<......... .<» «a... 00.00... .......<.- 010.000.000... ..0..-... .<..-. <a...» 


waren eet ee ses o... o... ...oa. a... ......... 0065.00 0000000:0..0...<0.2..2x.- 0... . 


AUB US chad wae P adu ea nbsp dd weer asad 
September. Des c calo e vato cde durae ru 


OCILODGE A Voca udo hoo ne ie bes whee LEE quc 


+6. ..o....b....05979:0:.nx0o.n'(0uw400%.0..0.n..0...LIL... rn. ... a... e... 0... . £.040.2.- 5.0972. >20>20:.n2.0000 


Kentucky. | Tennessee. 


AS 
70,473 482 
99, 669 3, 090 
98, 724 1, 354 
112,744 1, 402 
117,010 771 
115, 912 828 
108, 470 380 
105, 288 625 
100, 786 873 
92, 592 513 
102,292 |. cc rois 


1, 200, 973 9, 418 


Total. 


77,013 
70, 955 
102, 759 
100, 108 
114, 146 
117,781 
116,740 
108, 850 
105, 913 
101, 159 
93, 105 
102, 292 


1,210, 821 
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In the following table are given the average monthly prices of Kentucky and Ten- 
nessee crude petroleum, per barrel of 42 gallons, in the years 1901 to 1905, inclusive: 


Average monthly prices, per barrel, of Kentucky and Tennessee crude petroleum in 1901- 


1905. 
1901. | 1902. 1903. 194. | 195 
| White | White 
Month. White- | Somer- White-  OMCT- | White- Somer nous. nes 
house. | set. | AY: . house. Lic * | house. | ¡et | Somer- , Somer- 
wey. Lacy. set, set, 
| Lacy. Lacy. 
January ................ $0. 894 | $0. 821 | $0. 69 | $0.85 | $0.69 | $1.221 | $0.97} $1.30 $0. Hi 
February............... .95 . 86 .69 1 .85 . 69 1.20 .95 1.27 | .8) 
Maite cu .99 . 884 . 69 .85 . 69 1.20 .95 1.171 . 80 
APH we succes icd dat eus 90 | .831 69 87} 704 | 1.21 95; 1. 104 .78 
Müy doin sisi uei 74 754 | .69 90 72 | 1.214 96 | 1.07 | 35 
JUNE oues cuoio tuos coy 75 74 . 69 901 721 | 1.20 95 1. 03i n 
duly Seco d cen Linn 831 79 69 2 73 | 1.22% 96j | .97 | .75 
August ........ AS .95 . 86 . 69 .92 . 48 1.26 99 . 95 .19 
September. ............. .953| .85::| .69)' .92 .73 | 1.264 991 . 983 | E 
October ................ 1.00 .78 .78 1 .O8t | 774| 1.343 | 1.19, 1.01 ¿874 
November.............. 1.00 .78 .78 | 1.082} .84 | 1.35 | 1.28 1.01 ; . 893 
December .............. .91 . 723 .728$ | 1.19 . 94 1.344 | 1.321 98 J 
Average .......... .91 802 | 70}, . 934 744 | 1.251 | 1.04 1.071 ay 
1902. 1903. | 1904. | 1908. 
Month. Barboursville. Rag- Barbourville: Rag Barboursville. | WE Rag- 
Light. Heavy.| 804. | Light. ! Heavy | 884 | Light. Heavy. And laud. 
A ee hcec IÍcalo S er Edna | deci aD: 80.974 | $0.55 ¿80.55 | $1.30 | 20.66 m 66 8.5 
February ............. eese eee DS. RE .95 .55 | .55 | 1.27 .63 | .6 | .59 
Marelli A REN HIER A .95 .55 | .55 | 1.1741 .66 | .66 | .58 
Apii us nori tens deu DRE n NO 958 | 55}. .55 | 1101 | .66 | .66 | .51 
May PH E PTUS sese .96 | .60 | .60 | 1.07 | .66 | .65  .45i 
DUNG gales ten retebk e ee x DEFERT PRESE NER .95 62 .62 1.033 . 66 .66 , .49 
A es wers x ew E cee das aas | easi . 96} 62 .62 .97 60} | .601, .49 
¡AT annnenenn. dae bows .99 .62 62 . 95 58 .58 ^  .49 
September ............. (des le hades ME 991 621 | .621 | .98j 60 | .60 .19 
October .........2.226-- or ns 1.19} 65: 2| 1.01 60 | .60 .49 
November ............. TORUM NE 128 | .66 | .66 | 1.01 | .60 | .60 | .49 
December.............. $0.95; ^ 80.55 90.55 | 1.32: 66 66 98 „59; | .59; 49 
Average ......... . 95i .65| .55| 1.04 604 | .60} | 1.074 | .62 | 623 501 
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Fluctuationa 1n prices, per barrel, of Kentucky and. Tennessee crude petroleum in 1904 and 


1905. 
| White- | White- 
' house, | Barbours- | house, | Barbours- 
1904 | Somerset, ville | 1905 Somerset, ville 
| 


, Lacy, Bar-| (heavy), 


Lacy, Bar- | (heavy), 
boursville | Ragland. 


boursville | Ragland. 


(light). | (light). 
January 1.2252 eR Rees | $1.30 $0.66 January 1................ | $0. 91 $0. 58 
February 12...... cies | 1.25 .61 January 5................ | . 86 58 
Mareh 1 .................. | 1.22 .66 . January l1,.............. | E .55 
Müreli4 «eoe 1. 19 .66 , January 31............... .50 .53 
March 12 ............. ss 1.16 . 66 | April 12.................. .78 51 
Mareh 29... d Res 1.13 . 66 | ATi) 1822207025 es ean 77 50 
April 8....... lessen esee 1.10 .66 || April 25........... suus 6. .50 
April 20... ee ieu 1.07 66 | May 27 «oou LEES RS 7 . 49 
JUNC 1 i ee perste des 1.04 66 September 12............. 71 . 49 
June 17 ohio con esc xe 1.02 66 September 16............. .19 . 49 
DUIS io Gets edens 97 61 | September 19 — — . 81 . 49 
July A te haw eco . 95 .98 , September28............. .83 .49 
September 1.............. .98 .60 } October 13........2....... 89 .49 
September 24 ........ based 1.01 60 || October 20. .......Lsssssee .91 . 19 
December 16.............. . 96 60 | November 11............. 89 49 
December 29.............. 91 58 
OITIO. 


SOUTHEASTERN OHIO. 


Southeastern Ohio, like the States already considered in the Appalachian field, 
showed a marked falling off in the efforts for the maintenance of the production dur- 
ing the year 1905. There were between 1,700 and 1,800 wells drilled, as against 
2,300 in 1904. Of these wells 38 per cent were dry. A total new initial production 
of about 13,000 barrels was obtained during the year. This did not counterbalance 
the falling off of the old wells. The production of the southeastern portion of the 
State decreased 509,835 barrels, or 9.22 per cent, as compared with the production of 
1904. 

A few small pools were discovered during the year, and some extensions were 
found to already existing developmenta. 

The Bluck pool, between the forks of Wills Creek, in Jefferson County, furnished a 
number of fair producing wells. The small pool at Amsterdam, in Jefferson County, 
which had previously only furnished wells with small initial flow, was extended in a 
southerly direction by wells of considerable size, some starting as high as 100 barrels 
a day. 

In Monroe County, east of Woodsfield, a production in the Derea sandstone was 
developed during the year. 

A considerable extension in a southwesterly direction was added to the Adams pool, 
in Harrison County. 

During the last part of the year two occurrences of oil were obtained in the develop- 
ment of eastern Ohio that are worthy of particular note, not so much from the quantity 
of oil produced as from the fact that the oil was found in formations not previously 
producing oil in that locality. The first of these was near Akron, Ohio, where the 
Interstate Oil Company drilled a well on the Brewster farm. "This resulted in a 
pumper yielding from 20 to 25 barrels. The oil was produced from a limestone at a 
depth of about 2,645 feet. The second well drilled by the Interstate Oil Company, a 
mile from the producing well, resulted ina dry hole. Another well drilled in this 
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locality by Mr. R. G. Gillespie resulted in a very small pamper. The production 
from these wells amounts to little or nothing, but this find may result in the opening 
up of a new limestone area. 

Two miles east of Butler, in Worthington Township, Richland County, a well 
drilled for gas produced oil from the Clinton rock at a depth of 2,600 feet. The oil 
was of light amber color, and 49? Baumé gravity. The well flowed from 40 to 50 
barrels per day. 

Production. —In the following table is shown the total production of crude petro- 
leum from Ohio. This table gives not only the production from southeastern Ohio, 
but also from the Lima field in north western Ohio. 


Total production of crude petroleum in Ohio in 1905, by months and distrids. 


(Barrels of 42 gallons.] 
Month. Lima ees rn | Mecca-Belden. Tota! 

SORES A EON A RA AP 1, 012, 155 MA BED U's cicswnw wink oem ecw 1, 434, 99 
o A 834, 152 AAPP 1,217, 5 
MAPOR isis Bax 1, 075, 987 148, 502 | 25 1, 524,514 
ADE... a. Tt 952, 394 102, 391 |. 1,354, 78 
Mi ici Je RT 1, 020, 999 135,292 | 25 1, 456, 314 
June .. : 1, 001, 527 122, 387 |, A pais ES 1,423, 9 
SOIT PP 921,885 103, 241 10 1, 325, 166 
August....... ae à; 970, 540 vl AOS eee = OL 1, 395, 357 
September ... Ee Pee 887.608 IO (ge es e E | 987. Sul 
October .... pe TU 883, 957 HA. 760 |. =. Cs ae 1, 309, 74 
November .. 880, 844 WD ln dzsrksXP aAA 1, 288,987 
December.... 887,876 139, 914 1, 327, 790 

Total.. 11, 329, 924 », 016, 646 90 16, 346, 660) 


The total quantity and value of crude petroleum produced in Ohio from 1900 to 
1905, inclusive, by districts, are shown in the following table: 


Total quantity and value of crude petroleum produced in Ohio, 1900-1906. 


(Barrels.] 
: | Southeastern Ohio Mecca-Belden dis- 
uu Lima district. — district. | trict. Total. 
Quantity. | Value. | Quantity. Value. Quantity. Value. | Quantity. | Value. 
1900 ..... 16, 884, 358 $16, 673,304 | 5,476,089 ' $7, 406, 734 2,283 | $11,563 | 22,362, 730 | $24,091, 601 
1901 ..... 16,176,293 | 13,911,612 | 5,470,850 | 6,619,312 940 2,617 | 21,648,083 | 20,533,571 
1902 ..... 15,877,730 | 14,284,072 | 5,136,366 | 6,471,821 135 1,466 | 21,014,231 | 20, 757,359 
1903 ..... 14,893,858 | 17,351,339 | 5,585,858 | 8,881,514 575 1,668 | 20,480,286 | 26, 234, “21 
1904 ..... 18,350,060 | 14,735,129 | 5,526,146 | 38,993, 803 425 1,583 | 18,876,631 | 23,730,515 


1905 ..... 11,329,924 | 10,061,992 | 5,016,646 | 6,991,950 90 985 | 16,346,660 | 17,054, 87 
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In the following table are given the production and value of the crude petroleum 
in the Mecca-Belden district from 1900 to 1905, inclusive: 


Production and value of crude petroleum in the Mecca- Belden district of Ohio, 1900-1905. 


Belden district, Lorain Mecca district, Trumbull Total. 
County. County. 

Year. |— —— —————————— TCU DR m 
Quan | value. |Friceper| Quan- | value, |Friceper Quan- | warme. |Prlceper 

Barrela Barrels. | Barrels 
1900....... 2, 100 $9, 770 $4. 65 183 $1, 793 $9. 80 2,283 | $11,563 85. 07 
1901....... 830 1, 256 1.51 110 1, 362 12. 38 940 2, 617 2.78 
1902 4s 55 198 3. 50 80 1,273 15.91 135 1, 466 10. 85 
1908....... 550 1,300 2. 36 25 368 14.70 575 1,668 2. 90 
19 4....... 362 620 1.71 63 963 15.28 425 1, 583 3.73 
1906....... 40 148 8. 70 50 787 15. 74 90 935 10. 39 


NORTHWESTERN OHIO. 


The Trenton rock oil fields of northwestern Ohio showed a falling off in the num- 
ber of wells drilled during the year 1905 of nearly 50 per cent as compared with 1904. 
The percentage of dry wells was not greatly in excess of previous years, being 9.6 
per cent of the wells drilled. The successful wells furnished an initial daily pro- 
duction of nearly 16,000 barrels. This was not sufficient to maintain the former 
production from the field, and it was less in 1905 by 2,020,136 barrels than in 1904. 

A falling off of the field work to this extent is an evidence of no new finds of 
importance. A little new territory was added in Ottawa County, between the Four- 
Mile House pool and Oak Harbor. ' The rest of the development was almost entirely 
within already defined limits. 

At the close of the year 1905 there were 26,523 wells producing oil in northwestern 
Ohio that were connected to the Buckeye Pipe Line. 

Line of North and South Lima oil field.—The imaginary line which divides the dis- 
trict from which oil is graded as North Lima and South Lima oil was changed by 
the Buckeye Pipe Line on September 22, 1905. The new line was given the follow- 
ing description: 

Commencing 1 mile south of the center of Union Township, Hancock County (southwest corner 
of section 19), thence east along this section line through Union, Eagle, and Jackson townships to 
the southeast corner of section 19, Alameda Township; thence south along the west line of Richmond 
Township, Wyandot County, to the southwest corner of said township; thence east along the south 
line of Richland, Salem, Crane, and Eden townships, Wyandot County. 

The object of this change was probably to carry the line through a less productive 
territory. In doing so an area of 144 square miles was taken from the South Lima 
and added to the North Lima district. 
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Production.—In the following table is found the production of petroleum in the 
Lima (Ohio) field from 1900 to 1905, by months: 


Production of petroleum in the Lima (Ohio) district, 1900-1905, by months. 


[Barrels of 42 gallons.] 


Year. January. February. | March April. May. June. 
E De = | l | 

JO e eade etos d 1,372,219 1, 180, 596 1,360,672 ; 1,381,527 | 1,476, 472 1, 483, 63: 
Irc as 1,384,966 | — 1,182,712 | 1,331,346 | 1,345,660 | — 1,410,056 | — 1,949,140 
IUD c orci sociis 1,386,887 ' 1,165,557 1, 344,816 1,306,409 | 1,377,416 | 1,813,208 
E A 1,279, 590 1, 092, 532 1, 270, 382 1,258,562 ' 1,270,621, 1,295,086 
1904... ds 1, 052, 538 975, 837 1,177, 246 1,135,368 1,169,903 | 1, 183, 973 
1905 IN 1,012,155 ' 834, 152 1, 075, 987 952, 394 | 1, 020, 999 | 1, 001, 52% 

Year. | July. | August. September. October. | November. December.: Total. 
1990....... bas 1,492,396 | 1,531,082 — 1,404,262 | 1, 504, 753 | 1,339,088 1,357,659 | 16, 584, 358 
A 1,381,557 | 1,376, 697 | 1,345,858 , 1,440,467 | 1,353,232 1,274,602 | 16,176,288 
e | 1,392,750 | 1,370,641 ' 1,336,394 1,370,811 | 1,260,818 | 1, 252, 028 15, 877, 730 
E ene eee ' 1,316,229 1,261,054 1,262,313 | 1,252,247 | 1,151,042 | 1,184,245 | 14, 93, 558 
1904...........suess ' 1,138,213 | 1,185,833 1,116,707 | 1,088,749 | 1,066,894 | 1,058,799 — 13,350,000 
D (SENE ted 921,885 | 970,510 | 883, 957 880, 844 | 11, 329, 924 


887, 608 i 887, 876 


| | 


In the following table is given the total production of crude petroleum in Ohio for 
the years 1900 to 1905, by months: 


Total production of crude petroleum in Ohio, 1900-1905, by montha. 


[Barrels of 42 gallons.] 


Year January. February. March. | April. May. June. 
1900........ sese 1, 797,011 1,561,743, — 1,785,065 | 1,790,735 | — 1,956,327 1, 938, 838 
toos 1,873, 389 1, 602, 106 1,809,767 | — 1,779,797 1, 903, 559 1, 795, 38 
1902...........-.. 1, 808, 810 1,522, 246 1, 741, 259 1, 730, 214 1, 826, 835 1, 732, 338 
cada 1,756, 453 1, 491, 586 1, 749, 906 1, 736, 947 1, 749, 483 1. 797, 149 
E ooo ert 1, 486, 054 1,385,072 1,630,578 | — 1,578, 786 1,652, 285 1.653, 844 
1905...........--. 1, 134, 990 1,217, 807 | 1,524,514 , 1,354, 785 1, 456,316 1, 423, 914 

! i 

Year | July. August. September. October. November. December. ' Total. 
E droit: 1,964,068 2,046,456 | 1,878,231 — 2,005,123 | 1,798,768 | 1,840,370 | 22, 62,73" 
1901: c bd | 1,857,470 | 1,865,712 | 1,783,589. 1,900,641 | 1,773,549 | 1,703,196 | 21,648,063 
1902............-. 1,847,675 — 1,818,152 | 1,757,001 — 1,830,990 | 1,705,903 ` 1,692,608 | 21,014,231 
1908.............. 1,813,618 | 1,726,557 | 1,739,082 | 1,709,003 | 1,576,048 | 1,695,054 | 20,480, 26 
1904.. sese 1,623,389 | 1,704,703 | 1,619,421 | 1,547,756 | 1,504,352 | 1,490,391'| 18,876,631 
1905... 16e sos 1,325,106 ' 1,395.357 , 1,287,891 | 1,309,743 | 1,288,387 | 1,327,790 | 16,346, 660 


| 
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Prices.—In the following table will be found the highest, lowest, and average 
prices of Lima (Ohio) oil for the last six years: 


Highest, lowest, and average prices of Lima (Ohio) crude petroleum, 1900-1905. 


Year. Highest.| Lowest. | Average. Year. Highest. | Lowest. | Average. 

1900/2, eerte Ee a$1.26 | b$0.74 $0.98} | 1908................ | a$1.33| 581.06 $1. 16i 

AA 2.94 b.74 .86 || TO ee. es cee nu . 41.36 b.% 1.104 

1902 55455 icri ber EC a 1.15 b.80 .881 || 1905................ a1.01 b.8l . 881 
a North Lima. 'b 3outh Lima. 


LIMA-INDIANA AND ILLINOIS FIELD. 


Illinois, which has come into prominence as an oil-producing State during the 
year 1905, has been added to the Lima-Indiana field by reason of its geographical 
location. It is probable that this State might better, for geological reasons, have been 
added to the Mid-Continent field. The horizon from which the oil is produced is 
nearly the same as that which produces oil in Kansas and Indian Territory, while 
the greater part of the production of the Lima-Indiana field comes from rocks that 
in the geological column are far below the sandstone beds of either the Appalachian 
or the Mid-Continent field. 

Over 90 per cent of the production of the Lima-Indiana field comes from the Tren- 
ton limestone of the Ordovician system. This limestone is from 400 to 600 feet in 
thickness. It is only from certain portions that oil is produced in commercial quan- 
tities. The general mass of the Trenton limestone is too compact to permit the 
rapid passage of oil and gas through it, or to form a suitable reservoir for large 
quantities of these fluids. When deposited this limestone was probably a true cal- 
cium carbonate (CaCO;), in some places very pure and in others more or less mixed 
with silica or other impurities. Portions of the limestone have become changed into 
dolomite. This has taken place, probably, by change in surface conditions which 
brought the limestone adjacent to waters heavily charged with magnesium salts in 
the form of chloride of magnesia. Under this condition a chemical change took 
place in the Trenton limestone, and it was made into a dolomite, a calcium-magnesium 
carbonate. The chemical change is represented by the formula: 2CaCO,+-M,Cl,= 
CaM ,2CO,+CaCl,. The importance of this change to the oil and gas is in the fact 
that the rock as dolomite does not occupy the full space filled by the rock as true 
limestone. Each crystal of dolomite occupies less space than it did as a crystal of 
lime. Therefore between each is a void which gives space for gas, oil, and water 
and allows the rapid flow of the liquids through the limestone. 

The portion of the limestone which was thus changed into dolomite is small com- 
pared with the full thickness of the stratum. Until the year 1903 these pay streaks, 
as they are called, were thought to be entirely within the first hundred feet of the 
limestone. They usually consisted of two layers, the first from 4 to 12 feet in thick- 
ness and lying within 20 feet of the top of the Trenton. The second streak is some 
20 feet below the first, and separated from it by limestone in its original form. Later 
developments have shown another pay streak to exist in Grant and Delaware counties 
in Indiana from 280 to 300 feet from the top of the limestone, and this may become 
in the future a source of large quantities of petroleum. 

"The structure or rflative elevation of the limestone is found to be the governing 
factor in the accumulation of the hydrocarbons. "The porous portion of the limestone 
is completely saturated in the lowest places with salt water, the oil being directly 
above the water and the gas filling the higher domes. 
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Throughout the area of the field the surface conditions are not favorable for deter- 
mining the geologic structure in advance of the drill. The full area is a drift-covered 
plane in which but few stream beds have been eroded down to solid rock formations. 
So few outcrops of rock come within the oil fields that no valuable information can 
be obtained from them. By the recorded depth of the drill holes in connection with 
the elevation of the mouths of the wells some data relative to the geologic structure 
have been accumulated. Enough of this information has not been compiled, however, 
to give more than a general idea of the structural conditions. 

The crude petroleum obtained from the Trenton limestone is a brownish-black 
liquid with a specific gravity of about 0.85 or 35? of the Baumé scale. It possesses a 
rank disagreeable odor due to the sulphur compounds which it contains. It is 
a complex mixture of hydrogen and carbon, with & small amount of nitrogen and 
sulphur. 

Oils from other horizons than the Trenton limestone have been produced in the 
Lima-Indiana and Illinois field for a number of years, but in very small quantities 
prior to the year 1905. At Terre Haute, Ind., a well has been producing steadily 
for fifteen years from the Corniferous limestone. The oil is similar in quality to that 
produced from the Trenton limestone. In Jasper County also the Corniferous lime- 
stone produces a natural lubricating oil. The following is an analysis of this oil: > 


Analysis of crude petroleum from the Jasper County, Ind., oil field. 


[Marimer and Hoskins, Chicago, analysts.) 


PDOCHICEIARVIIY A o V rese Xe Y Sw Y eee e 0. 928 or 20. 8° Baumé 
Cold- test Ac A ERES 7? F. 
Flashing POMAR MOT 410? F. 
Fife icr met Td eee 437? F. 
SUITE cert PE estate LO CLE REESE QE Edu dudes 1.26 per cent 
ASPIRO Matter AS cond owns wees Soe A sews cs MER thoes 2.90 per cent 


PRODUCTION OF LIMA-INDIANA AND ILLINOIS FIELD. 


In the following table will be found the production from the Lima-Indiana and 
Illinois field, by States and months, for the year 1905: 


Production of crude petroleum in the Lima-Indiana and Illinois oil field in 1905, by months. 


{ Barrels. ] 
Month. | Lima, Ohio. Indiana. Illinois. | Total. 

JRNMATY ll ke e ike IER Ra DRE de DR ME Sc 1, 012, 155 1, 043, 535 2, 055, 690 
|ydog os ERN n oi a ae aasi eea | 834, 152 808, 790 1,642, 942 
Marchi Goal tu Ductus e pee T pun cue glee 1, 075, 987 1, 043, 950 2, 119. 87 
AP d pesi dosi vie UEM qub au adie 952, 394 970, 045 1, 922, 139 
MIS E Sone OS Retos E LN Ode 1, 020, 999 1, 018, 260 2, 039, 250 
JUNG Wess ests teers A uses 1,001,527 1,017, 220 2, 025, 265 
PONY usus. A sie eee Pete t 921, 885 944, 433 1, 883, 624 
O SPOT acewis 970, 540 924, 048 1, 918, 415 
September suicidar rodas 887, 608 847,671 1, 761, S65 
OctobeT eR P ————————— Á€— 883, 957 799, 478 1,711,021 
NOVOIDDOP S oedoctas.kLed dedu Ele E CI EE 880, 844 771,757 1,687,212 
December.-scuinueseretisssedweksuosUtooseR is 887, 876 775, 060 1, 707, 550 

TOU RN 11, 329, 924 10, 964, 247 22, 475, 255 


PETROLEUM. 845 
In the following table will be found the production from the Lima-Indiana and 

Illinois field from 1886 to 1905, inclusive, with its percentage of the total production 

of the United States, the increase or decrease made each year, and the percentage of 


increase or decrease: 


Production of petroleum in the Lima (Ohio)-Indiana, and Illinois field, 1886-1905, 


(Barrels. } 
Percent- Percentage. 
Year Production. |^ £* ed Increase, | Decrease. | | 

duction, Increase. | Decrease. 
1886 oos ove edes REY E 1, 137, 869 4.05 A ee ep rea eel ee cauce aui Errat s 
IRRT lr e:h re o SES 4, 650, 375 16.44 | 3,512,506 |............ 308.69 |........... 
LL MOM 9,682,683 | — 35.07 | 5,032,308 '............ 108.21 |........... 
IBBO ANAT wv MES va d a dede 12, 188, 024 34.66 | 2,505,341 |............ 25.87 |........... 
1890 Des ERE RA RR E ae 15, 079, 278 32.90 | 2,891,254 i|............ 239.129 [I AAA 
jt.) DT 17, 453, 287 32.15 | 2,374,009 |............ 15.74 |........... 
180 Qi eee RN EAE RR NACE RN 15, 868, 096 Ll 1,585,191 |........... 9. 08 
o MMC 16,982,497 | 33.00 | — 114,401 |... ros 
TON MORTE A 17,296, 810 35.05 | 1,314,313 |............ 8:22 E 
1890 isses ies i npe da 20, 236, 941 38.26 | 2,940,131 '............ 17.00 1... 1 us 
A ches lowed cua 25, 256, 120 41.43 | 5,019,179 |............ 24.80 |........... 
A eos eet te set 22, 806, 533 87.41. |. sues aem 2,450,587 |........... 9. 70 
1898 MT 20, 321, 683 BO Tl AAA 2, 483, 850 |........... 10. 89 
I899 2 Le Lua eda a EE 20, 225, 716 d9.44 |... ee ern 95, 967 |........... . 47 
1900 6k eau CREDE EAR Ea ERE 21, 758, 950 34.20 | 1,533, 234 |............ 7.58 m S 
O eee OR d esed 21, 933, 629 31. 61 174,679 |... eo exe VN Pee 
OOD BOR RE Poe Mone 23,358,826 | 26.31 | 1,425,197 |..........-. 6.50 loco... 
A eee tina er sees 24, 080, 264 23. 97 721,438 |...... EIE 9.09 |o sss eus 
rr AMNEM 24,689,184 | — 21.09 | — 608,920 |............ 2.58. AA 
1900 JL. vv aree d qua PES 22, 475, 255 16.68 l............ 2,910,929]. 5 tee vis ae 8.97 


PIPE-LINE RUNS, SHIPMENTS, AND 


STOCKS. 


In the following table will be found the runs, shipments, and stocks at the end of 
each month of all the principal pipe-line companies operating in the Lima-Indiana 
and Illinois field during the year 1905: 


Pipe-line runs, shipments, and stocks in Lima-Indiana and Illinois field in 1905, by months. 


[Barrels.] 
Month Runs. Shipments. Stocks. 
| 

JBDnUBTy oci a Sees Voi Ee | 1, 969, 558 2, 129, 890 14, 919, 940 
Feb Prat V esi sia thos ak sen uae cn SIM Ud | 1,572,332 2, 051, 689 14, 514, 266 
Pil mM ' 2,027,009 | — 2,265,119 14, 449, 688 
ADE pM cr 1, 834, 860 2, 187, 235 14, 233, 636 
| Dy DE 1, 937, 725 2, 031, 875 14, 332, 002 
DUNO eG ies ate EI Mee a D iad OM d TL t ee 1, 922, 393 2,104, 442 14, 345, 937 
O wade We etme aecsce aise — 1,772,014 2, 103, 921 14, 210, 395 
RUNG reset a tach uen LEES teases TTA 1, 795, 429 2, 064, 112 14, 128, 874 
Beptem bel ualere dada 1, 644, 874 2, 089, 689 13, 858, 504 
Orleans a cutter RR ES epe E eR is d seed motes 1, 588, 509 2, 459, 437 13, 234, 119 
o A uk eng ch Sal dex Ee bars oc p s 1, 550, 538 2, 064, 089 13, 014, 210 
December ........ e ME : 1, 552, 337 2, 147, 435 12, 637, 117 

Total ue eed eese sura uere odis a o ear dev y De 21, 167, 598 25, 698, 933 |.............. 


846 MINERAL RESOURCES. 


PRICES OF CRUDE PETROLEUM IN LIMA-INDIANA FIELD. 


In the following table are given the average monthly prices of Lima (Ohio) ana 
Indiana crude petroleum, per barrel of 42 gallons each, in the years 1903 to 1905: 


Average monthly prices of Ohio and Indiana crude petroleum in 1908, 1904, and 1906. 


(Per barrel of 42 gallons.) 
1903. 1904. 1906. 
Month. South South South 
Dona Limaand, North Limaand| N orth Lima and 
* | Indiana. Indiana. 8- | Indiana. 
JADUAT aiii VEZ TOR RES $1.13) $1. 084 $1. 36 $1.81 $0. 961 90. 912 
REDUNDA 1.11 1.06 1. 33 1.28 .3 -.88 
March ii eus MEER ESSA ANE ERES 1.11) 1. 06} 1.23] 1.18} 
AGH aa O 1.144 1. 094 1.16} 1.114 
Mir E E RNC M AE 1. 15 1.10 1. 13 1. 08 
DUNG soo sae ie wat e EI Usa eee 1.14 1.09 1.10 1.05 
O nie RR e ERA s 1.154 1.104 1.021 .971 
AURURU cuu cee seb oes ewe EMILE 1.18 1.13 1.00 .96 
Septem ber occ lisse ee EE ar oT 1.18j 1. 134 1.084 . 98i 
o A Re IRA ge ee UPES er ers 1.261 1.214 1.06 1. 00 
Novepibef....:...... e rr RR RR RR E 1. 33 1.28 1. 064 1.014 
December... uoce ds 1.874 1. 324 1.05} 1, 00} 
AVOFBEÓ 1... - a 1.19 1.14 1.12i 1.07; 


Average of North Lima, South 
Lima, and Indiana .............. 1.164 1.104 . 883 


In the following table are given the fluctuations in prices for the various grades of 
Lima and Indiana oil in 1903, 1904, and 1905. The dates are those on which changes 
in prices were made. 


Fluctuations in prices of Lima (Ohio) and Indiana crude petroleum in 1908, 1904, and 


1905. 
1903 1904. 1906 
Date. North |, South Date. North |, South Date. North South 

Lima. indiana. Lima. |indiana. Lima. ima. 
January 1..... $1.15 $1.10 | January 1....| $1.36 $1.31 | January 1....| $1.01 $0. 96 
January 21....| 1.13 1.08 | February 12..| 1.31 1.26 || January 5.... . 98 .98 
January 22....| 1.11 1.06 | March 1...... 1.28 1.23 || January 11... . 96 .90 
March 26...... 1.14 1.09 | March 4...... 1.25 1.20 || January 81...|  .98 .88 
April 22....... 1.16 1.11 || March 12..... 1.22 1.17 || March 25..... .91 .86 
May 16........ 1.14 1.09 | March 29..... 1.19 1.14 | April 12...... .89 84 
July 16........ 1.16 1.11 || April 8 ....... 1.16 1.11 || April 18...... .88 .83 
July 23........ 1.18 1.13 | April 29 ...... 1.13 1.08 || April 25...... .87 .82 
September 28..| 1.20 1.15 || June7........ 1.11 1.06 || May 27 ....... . 86 .&l 
September30..| 1.22 1.17 || June 17. ...... 1. 08 1.03 || September 12. . 88 .83 
October 9 ..... 1.24 1.19 || July 9........ 1.03 .98 || September16.|  .90 .85 
October 13 ....| 1.26 1.21 || July 18....... 1.00 .95 | September19.|  .92 87 
October17....| 1.28 1.23 | September 1..| 1.03 .98 || September 28. .94 .89 
October24....| 1.30 1.25 | September 24.| 1.05 1.00 || October20...|  .96 .91 
October 28 ....| 1.32 1.27 | November 10.| 1.07 1.02 || November 11.|  .94 .89 
November 20..| 1.35 1.30 || December 16.| 1.04 .99 
December2... 1.97 1.82 || December 29.| 1.01 . 96 
December 9...| 1.38 1.33 | 
December 29..| 1.36 1.31 | 
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INDIANA. 


The field developments of Indiana show a falling off all along the line. The total 
number of wells drilled within the State in 1905 was but little over 50 per cent of 
those drilled in 1904. The average initial production of the wells showed but a 
slight falling off from previous years. The total new initial production added was 
about 34,000 barrels. This did not counterbalance the falling off in the production 
of the old wells, the total yield for the State being 374,877 barrels less than in the 
year 1904. 

Indiana has very strict and valuable laws relative to the waste of ita natural gas 
resources. In that State gas can not be allowed to waste during the production of 
oil. This legislation, excellent as it is, has held back the oil development in a large 
portion of the State. The pressure of the gas area is rapidly diminishing within this 
district, and in all probability considerable area which has previously been gas area 
will be turned into oil-producing territory within the next few years. 

The developments in the field have been mostly within Delaware, Grant, and Jay 
counties. E 

At the end of the year 1905 there were 14,786 wells connected with the Buckeye 
Pipe Line in the State of Indiana. 


PRODUCTION. 


In the following table are shown the production and value of the oil produced in 
the State of Indiana during the years 1904 and 1905. 


Production and value of petroleum in Indiana in 1904 and 1905, by kinds. 


[Barrels.] 
1904. 1906. 
Kind. -—_—_— | 
Quantity. Value. Quantity. Value. 

Trenton rock .................- ence ccc erence 11,317,259 | $12,208,493 | 10,951,407 $9, 390, 832 
Corniferous TOCK........ooooomooommomoomomos. 9, 265 10, 981 8, 750 9, 897 
Lubricating (natural) ........................ 12, 600 16, 200 4, 090 4, 180 
A MewEoba RES 11, 339, 124 12, 235, 674 10, 964, 247 9, 404, 909 


In the following table will be found the production of petroleum in Indiana from 
the year 1900 to 1905, by months. 


Total production of petroleum in Indiana, 1900-1905, by months. 


(Barrels of 42 gallons.] 

Year. January. | February. | March. April. May. June. July. 
1900 A 314, 899 294, 960 364, 349 376,753 427,773 446, 854 438, 313 
TO Li cards 427, 560 387,135 435, 518 449, 562 484, 587 484,740 508, 571 
EA 549, 131 468, 416 559, 363 584, 796 633, 821 629, 058 685, 510 
1903..........-.-- 653, 837 571,072 727, 566 682, 982 752, 811 811, 258 832, 758 
1904 A E 725, 642 671, 063 800, 674 801, 796 872, 233 933, 225 1, 006, 209 
1905... 2 e ues 1, 048, 535 808,790 | 1,043, 950 970,045 | 1,018,260 | 1,017,220 944, 433 

Year. August. |September.| October. |November.|December.| Total. Average. 
1900... 5. eres 467, 586 420, 106 469, 483 409, 182 444,134 | 4,874,392 406, 199 
A 525, 974 522, 060 535, 694 513, 248 482,437 | 5,757,086 479, 757 
1902... espina 689, 192 663, 177 717, 445 661, 588 639,399 | 7,480,896 623, 408 
1908.............. 840, 320 859, 215 874, 742 779, 895 799,955 | 9,186,411 765, 534 
E — 1,084,457 | 1,118,513 | 1,142,980 | 1,183,274 | 1,049,058 | 11,339, 124 944, 927 


1906.... ......---- 924, 048 847,671 799, 478 771,757 775,060 | 10, 964, 247 913, 687 
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In the following table will be found a statement of the production of petroleum in 
Indiana from 1900 to 1905: 


Production of petroleum in Indiana, 1900-1905. 


[Barrels.] 
Total d 
at wells of 
Price 
Year. Quantity. all oil pro- per 
duced, ex- barrel 
cluding 
pipeage. , 
A A A E IL 4,874,392 | $4,693,983 ; $0.96 
1901. oco tu deese A E A E i EE 9, 757, 086 4, 822, 826 . S38 
10900 ose poe Sm Baal oka ae ed Baa E t i IO 7. 480, 896 6, 526, 622 .87 
pio c a A A e AA 9,186, 411 10, 474, 127 1.14 
1904. A II ds ye cain een eee E E 11,339, 124 12, 235, 674 1. 0$ 
1908 A uuu e comae eso euet O UE e TE 10, 964, 247 9, 401, 909 | . 858 
ILLINOIS. 


During the year 1905 the State of Illinois joined the ranks of oil-producing 
States of importance. Prior to this time there had been & small production of a 
heavy oil, valuable for lubricating purposes, produced from a few wells at Litchfield, 
Montgomery County. This production was small, amounting to but a few hundred 
barrels each year. 

During the time of the early oil excitement in Pennsylvania, some wells were 
drilled in Clark County, Ill., a few miles north of the town of Casey, at a place called 
Oil Field. These wells are reported to have made a small showing of oil, but never 
any commercial production. During the summer of 1904 this old field was taken up 
by Pittsburg parties, and a well was drilled very close to the former tests. The first 
well made a slight showing of both oil and gas. This was followed by a second test 
a short distance to the west, which resulted in a well good for 35 barrels a day. From 
this commencement the field has extended to the north and south through Clark to 
Cumberland and Crawford counties. The productive area seems to have a trend of 
a few degrees west of north and has an approximate length of 36 miles. The width 
of the belt varies quite considerably, but averages from 10 to 12 miles. There are 
three principal localities where the development has been most extensive, one cover- 
ing the country lying between the towns of Casey and Westfield, Clark County, one 
southeast of Casey, Clark County, and a third in the vicinity of Robinson, Crawford 
County. The area between Casey and Westfield has been connected by pipe line 
to the Cincinnati, Hamilton and Dayton Railroad at Oil Field Station. From this 
place the oil is shipped by tank cars. At the end of the year 1905 fully 300 wells 
had been drilled within the field, and there was an established production oí from 
1,700 to 2,000 barrels a day. 

PRODUCTION. 

In the following table will be found the production of petroleum in Illinois during 

the year 1905, by months: 


Production of crude petroleum in Illinois in 1905, by months. 


Price per | Price per 
Month. Quantity. | barrel at Month. Quantity. | barre! at 
wells. wells. 
Barrels. Barrels 
JUDO Sa VEN eS 6, 521 80.60 || November ................. 84,611 


DULY ILL cue EIE n EE eR 17, 306 ,00 || Decomberzi ire ees 


September.................. 26, 586 .61 
October secu s REA 224% 27,599 .64 
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In the following table will be found the production in Illinois from 1889 to 1905, 
inclusive: 
Production of petroleum in Illinois, 1889-1906. 


Barrels. Barrels 

A A wA RXwDRSGERRNR ERE PE EEKNS 1,400. A A ERN ON 360 
A AS 900 T1899 AA O Sud EIE tc pee 360 
INO) ea sis decere DUE s cu EET. 675.1 1900... ¿ad Uu UIN DU di eames 200 
[os Pe B21 |. 1901... eus ova dal su Eu n en ex IDEE oe 250 
IRI xcbUMU Suet s Seu Pu on bu a de Dit 400: [51900 coc oos diea rad ERN erred urbes 200 
hs. M MATRE RECEN WEN 8005 | 900 o our uR D Eaxcx Puce Rue eens nents 0 
Lo mr ee 200 1:1904.. a eRe v RETE a 0 
INOD c ciate A in oe. 250- | 1900. c0 0 sta O VADE ICE EMI S 181, 084 
180 Leer e Ya CREE beet EE TELGESRCREROK S 500 


MID-CONTINENT FIELD. 


Geology.—The petroleum of the Mid-Continent field is produced from the Penn- 
sylvanian series of the Carboniferous system. The rocks of this series outcrop in the 
northeastern part of Indian Territory and pass through the southeastern corner of 
Kansas and extend to the northeast through Missouri. From their outcrop they dip 
to the west with an average of from 20 to 30 feet to the mile in northern Kansas 
and increase to double this in Indian Territory. At the base of these rocks is the 
Mississippian limestone with a thickness of from 300 to 400 feet. Directly above this 
are the Cherokee shales with a thickness of from 400 to 500 feet, capped by the Fort 
Scott limestone. Above the Fort Scott limestones are alternating shales and lime- 
stones extending to the surface. 

All of the shales, especially the Cherokee, contain sandstone beds, some in the form 
of lenses, and others having a constant thickness extending over a cdifiderable area. 
These sandstone beds form the reservoir from which the oil and gas is obtained. 
The most important sand so far discovered is near the base of the Cherokee shales. 
Two other horizons of pay exist, one near the top of the Cherokee shales, and the 
other above the Fort Scott limestone. 

In the development of the Mid-Continent field à number of the test wells have 
been carried below the Cherokee shales and well into the Mississippi limestone. 
Some of these have produced favorable results, oil having been found at a horizon 
whose position is not well determined. It is probable that most of these pay streaks 
are from a sandstone within the Mississippian lime, and probably corresponding to 
the Keener sand in the Big lime of the Appalachian field. The production at Mus- 
cogee in Indian Territory probably comes from a sand at the base of the Mississippian 
limestone. 

Oils of the Mid- Continent field. —The oils of the Mid-Continent field differ very much 
in quality. The specific gravity runs from 18? to 40? of the Baumé scale. They 
are dark in color, and carry some sulphur. The heavier oils come from the middle 
sand districts in Allen, Neosho, and Wilson counties and part of Montgomery County, 
in Kansas. In the shallow sand districts most of the oil runs from 29? to 33? Baumé 
scale, though from Chelsea to Goodys Bluff in the Cherokee Nation an oil is produced 
Írom shallow sand that has a gravity of from 33? to 37? Baumé. 

In the deep-sand territory of Peru in Chautauqua County, Kans., along the eastern 
border of the Osage Nation in Oklahoma, and at Bartlesville and Ramona in the 
Cherokee district, Ind. T., the oil has a gravity of from 32? to 38? Baumé. The oil 
coming from the sand in or below the Mississippian limestone has been found lighter 
in specific gravity and containing a larger per cent of paraffin residue than those 
from the higher horizons. Its coloris a dark green on reflected light and red by 
transmitted light. 

Transportation.—Some of the oil of the Mid-Continent field is transported by rail- 
road in tank cars. The quantity, however, handled in this way is emall. Most of 
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the oil is taken care of by the pipe lines of the Prairie Oil and Gas Company. This 
company buys oil at the tanks on the producing farms under regulations which differ 
somewhat from those followed in the eastern fields. They include the following 
conditions: 

The oil is run subject to a division order showing what percentage belongs to the 
lessee and to the lessor. 

The oil becomes the property of the Prairie Oil and Gas Company as soon as the 
same is received into its custody. 

The oil is paid for, on any day selected by the owner within two months after the 
day the oil is rin, at the market price offered by the Prairie Oil and Gas Company 
upon such day, and if no day is selected, at the price named on the first business day 
aiter the expiration of the two months. 

The Prairie Oil and Gas Company deducts 3 per cent from all the oil received from 
wells on account of dirt and sediment, and in addition one-twentieth of 1 per cent for 
each degree of artificial heat above normal temperature to which the oil was sub- 
jected to render it merchantable. 

The Whiting pipe line. —The completion of the pipe line from Humboldt, Kans., to 
Whiting, Ind., in June, 1905, marks another important step in the transportation of 
oil. Thisline, whose construction was commenced by the Prairie Oil and Gas Com- 
pany in 1904, is for the purpose of transporting the oil from the great Mid-Continent 
field to the large refineries at Whiting, Ind. The line is 544 miles in length and con- 
sists of an 8-inch pipe, through which the oil is forced by fifteen pumping stations, 
distributed along the ronte. The capacity of the line is about 13,000 barrels per day, 
and with an additional pipe which will probably be laid in a short time it is hoped 
to relieve the congestion in Kansas and the Territories. With the completion of thia 
line it is nowPossible to transport oil from the middle of the United States to the 
Atlantic Ocean by means of one continuous pipe line. 


PRODUCTION OF THE MID-CONTINENT FIELD. 


Up to the year 1901 the production of the Mid-Continent field was not an impor- 
tant factor in the total production of the United States. Since that year, however, 
the field has developed rapidly, until now it is a district which is engaging the atten- 
tion of the producers to the exclusion of nearly all other fields. 

The vear 1904 showed the production of Kansas to have grown from 8,000 barrels to 
14,000 barrelsa day and an increase during the same time in Oklahoma from 1,000 barrels 
to over 11,000 barrels a day. Inthe year 1905 the percentage of increase in the produc- 
tion of Kansas was not so great, but in the two Territories the increase was by leaps and 
bounds, until the production for the full field in December, 1905, showed an average 
daily production of over 51,000 barrels. This production represented the oil that was 
taken from the ground, sold, and shipped. Besides this there was a large quantity of 
oil held in private tankage upon the field. The quantity of this stock so held was not 
known, but it was probably sufficient to increase the runs by many thousand barrels 
per day. 

The year 1905 witnessed great efforts on the part of the Prairie Oil and Gas Com- 
pany to extend its pipe-line system through Indian Territory and Oklahoma to the dif- 
ferent oil-producing districts; also in the construction of large tank farms for the 
storage of vast quantities of petroleum. 
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In the following table is shown the production of the Mid-Continent field by 
months during the year 1905: 


Production of crude petroleum in Kansas, Indian Territory, and Oklahoma in 1905, by 


months. 
[Barrels.] 
VESPA. 
- of erude by 
Month. FD ne rail and con- Total. 

| sumption by 

| refineries. 
E Soros tine a enc dw Miche ihe hc cepe e E wes és econ TRE 798, 648 | 4, 506 798, 154 
FOU AREY A DUM RUD NUM NT Va D RA 564, 482 2,718 567, 260 
DICA MNT A RERO 695, 908 | 4,717 700, 625 
I eae nee ai bee ene ETE RCRUM PEDRO O 549, 339 | 4, 302 553, 611 
a a EEA EA S FEIE CN 784, 229 5,634 789, 863 
DINNER TEE eC 715, 397 | 6, 853 722, 250 
BANS Sac het eee an oN A IN a AORTA 1,091,000 ' 11,788 1, 102, 788 
O io es ec Fe OE dc ts chet id a treat ein ce 1, 212, 912 16, 469 | 1, 229, 381 
Septem A A set LE dE 1, 203, 362 24,455 | 1,227,817 
A O qrnor ve DE A rus nb SqusOUMPED ELI 1, 380, 208 | 27, 888 1, 403, 096 
NoveMbeT....oooonooocommomsoso as 1,355, 012 ! 24, 931 1, 379, 943 
December ........-e eee O E A eon 1,509, 325 ' 24, 352 1,533, 677 
Total Luisa Da Ed E 11, 854, 822 158, 673 12, 013, 495 


In the following table is shown the total production of crude petroleum from the 
Mid-Continent field from 1889 to 1905, inclusive, with its percentage of the total 
production of the United States, and the quantity and percentage of decrease and 
increase each year: 


Production of crude petroleum in the Mid-Continent field, 1889-1905. 


[Barrels.] 

Percent. | Percentage. 

| age o c ee ge 
Year, Production. biel Increase, | Decrease. A E TTN 
ME 7 SR TE ARTO, WARN Erro 
Jd e ang A AA 1,200 | TARTE : 200 | R tas 140.00 |........... 
0) pc T i 1,430 |.......... | DO ee 19.17 | esce sas 
TAGS dares ass iia : 5,080 1......Lss- E T ME 955.94. lc 
1993. EON | 18,010 | 0. 04 19, 830: ^ Lesen 251.09. lima awa ess 
1894... cone wes 40, 130 | 0.08 | 22:190: sone ce 122 ii T 
A ATEM | 44, 467 0. 08 d de ai JO: 81^ a e ccce 
ee A dus vog 113,741 | 0.19. 69, A 155.79 1cuooses eode 
Ur SN PRACT NE | 81,7222. — 0.14... eee eee 82,018 A 28.15 
]HOB oco cos oe Sade: 71,980 "RS ET eee 9, 143r irnos | 11.92 
TO cc sie tees : 69,700' 0,12 ............ | 2,290 osos 3.17 
1900 5: i ul eee ste Raced: 81,186 0.13 11,486 acess least 16:48. Lecce: 
A E 189, 151 0.27 107,965 |... .. LL. 132. 08. arate 
ds diese qud | 368,849 ^ 0.42) 179,098 ............ 95.00 |........ 
190]. ces seas espe AAA? 107 702,276 looo: 190.40 |........... 
[or A 5,617,627 | 4.80, 4,546,402 |............ 424.45 |... sess 
eerie CRM 12, 018, 496 8.92. 6,395,968 ............ 113.86 |........... 
folis 19, 789, 294 pee vem | Lor etter eM su 
A OO oO SO O ——————- —————— 
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In the following table are shown the pipe-line runs, the shipments, and the stocks 
held at the end of each year from the Mid-Continent field from 1902 to 1905, inclusive: 


Pipe-line runs, shipments, and stocks in Mid-Continent field, 1902-19065. 


(Barrels.] 
Total stocks 
Year. Total runs. jou E at close of 
de year. 
IU a ae a 368, 849 |.............. 126, 268 
LOB cred he ee ete a EE A Carn aie i eae ree Soe tee a 1,071, 125 478, 636 718, 757 
pu MN son aaa ia Seas Ee 5, 608, 037 1, 068, 329 5, 207, 219 


A suc nes e Cia Mee eMe ita op cia pig e dte Sia aig ated. 11, 854, 822 8,718, 899 13, 250, 118 


a Total production for the year. 
PRICES. 


In the following tables are given the prices obtained for petroleum from the Mid- 
Continent field during the year 1905, and also for 1903 and 1904. 

On November 10, 1904, a change was made in the method of grading oil bought by 
the Prairie Oil and Gas Company; instead of grading all oil from a certain district at 
a given price each tank was graded according to its specific gravity. All of the oil 
above 32? Baumé scale received a certain price, and for each half degree below this 
a reduction of 5 cents was made down to 28° Baumé. Oil from 28? to 22? Baumé 
received a price 1 cent less than the 28? oil. 

On March 8, 1905, the Prairie Oil and Gas Company stopped buying any oil under 
30° Baumé, claiming that there was no market for it, but resumed the purchase of 
oil of this quality again in June, paying 25 centa a barrel for it. 


Range of prices paid for petroleum by the Prairie Oil and Gas Company in Kansas and 
Indian Territory and Oklahoma in 1906. 


(Per barrel of 42 gallons.] 


— 32° and! 314? to 31° to 3o t to | 30? to 291° to | 20 to E to | 280 to | 2 to 
above. 322, 3149. 3042. «| 284°. Na 

January 1.......... $0.80 | $0.75 | $0.70 | $0.65 | $0.60 | $0.55 | $0.50 | $0.45 | $0.40 | $0.39 
January 5.......... 7| 2 67! .62|  .57 52| .47] 42 37 $ 
January l1......... .72| .67 „62| 57 52 47 42 | .97 32 31 
January 31......... . 70 .65 60;  .55 50 45 40 35 30 | 2 
March 25........... .68| — .63 IMP SN ERO EE. er E 
April 12 ............ . 66 .61 .56 | SBT) GAO! A AS DN A | SEE 
April 18............ .61 .56 . 51 E MEET. d RR A A A E 
April 25............ LI NEC NP a NDERIT 
May 27 ............. .53 48 CINES OMNEM A NONIS A, c 
June 1/4. o vt 9e .90 45 . 40 35 .90 105. ede aru DUCERE NUS 
September 12....... .50 . 46 42, .38 | 34 E A neha NEN 
September 28. ...... 61} .48| .45 ^ .42! .89|  .85 ......-- eene enn | M 
October 20. ......... .52|  .49| .46 | .43 | EUR NEM PEE DA inni ee 
HERO MERE. NEAN NM RNC ARS! PEE eS ee 
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Range of prices paid for crude petroleum at wells in Kansas and Indian Territory in 1908, 
by districts. 


Date. Neodesha. | Chanute. | Humboldt.) Peru. Pepeng oe Md : A 
January 1 ....... $1.15 90.95 |... iie $0.94 |............ $0. 95 $0. 93 
April 22.......... 1.16 Y AA QG AA jus. 96 94 
May 16........... 1.14 94 Pee PER Ml odo 94 92 
July 16........... 1.16 A 6 Moria 96 94 
July AAA 1.18 JD Y PP 9T. OA . 98 . 96 
September 28 .... 1.20 1.00 AA A AAA 1.00 . 98 
September 30 .... 1.22 31:09 EA LOL enki ess 1.02 1.00 
October 8........ 1.24 1.04 $0. 60 1. 08 $1. 09 1.04 1.02 
October 13....... 1. 26 1. 06 . 60 1.05 1.11 1. 06 1.04 
October 17....... 1,28 1.08 . 60 1.07 1.28 1. 08 1706 
October 24....... 1.30 1.10 . 60 1. 09 1.30 1.10 1. 08 
October 28....... 1.32 1.12 . 60 1.32 1.32 1. 12 1.10 
November 20 .... 1.35 1.15 . 60 1. 85 1.35 1.16 1.13 
December 2...... 1.87 1.17 . 60 1.37 1.37 1.17 1.15 
December 9...... 1.88 1.18 . 60 1. 38 1. 88 1.18 1.16 
December 29..... 1. 36 1.16 . 00 1. 36 1.36 1.36 1.14 


Range of prices paid for Kansas and Indian Territory crude petroleum in 1904. 


Date. South North Kansas Bartles- 
Neodesha. | Neodesha.| heavy. ville. 

January 1522 5 err x ret eed reos ges dex adl eua gs $1.36 | $1.16 $0. 60 $1.14 
Febrüary 12 525 a exo ve ek vwd ii poke eek 1.81 1.11 . 56 1.15 
Mach DA AS es eben A ]. 28 1. 08 . 56 1. 12 
March 4.................. ——————— —Ó 1.25 1.05 .55 1.09 
March 12. oeeelllw AA ARTILES 1.22 1.02 . 55 1. 06 
Marh 29 oc ua ac Da RR E qup m dates Duda ve 1.19 . 99 . 56 1. 03 
ADH)Bé n codos de 1.16 .96 .55 1.00 
O eces oo deco trate dieci telat box i bEed 1.13 . 93 .55 .97 
IUCN 1. 08 . 88 . 95 . 92 
PONG 12. conos ea ats ee ER Cod sua UT ee ee d ES 1. 08 . 83 .95 .87 
a, 95 

MULTORUM EODEM ETE 95 75 . 50 | nr 
z a, 88 

A A ea eed ira 88 68 47 | b.72 
September Us eios bere eee dew eR E does 90 70 49 a. 90 
October 18 ia cia xA ees Ur ee we cpi aa ex EYES ias 87 67 46 a, 87 

Date: 'S2^and 311° to | 31° to | 301? to | 30° to | 294° to | 29° to | 284° to, 2° to | 22° to 
'above.; 32°. 314°. 319; 304?. 309. 291". 299. 28}°. 28°, 

November 10....... $0.87 | $0.82 | $0.77 | $0.72, $0.67 | $0.62 | $0.57 | $0.52, $0.47 90. 46 
December 16....... .82 44 .72 .67 .62 .97 .92 .47 . 42 .41 
December 29....... | .80 | .75 | .70| .65| .60| .55| ..50| .4|  .40 .39 


aln line. b On cars. 
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KANSAS. 


The production of Kansas for the year 1905 can not, unfortunately, be separated 
from that of Oklahoma and Indian Territory. This is owing to the fact that the 
boundaries of these States pass through productive territories and across several of 
the pools, which causes a division of the production into correct quantity for each 
State to involve considerable clerical work. Owing to the pressure of other work, 
the Prairie Oil and Gas Company was not willing to undertake this detailed division 
at this time; hence the absence of the separate statement of the production of the 
States and Territories for the year 1905. It is hoped that in the future arrangements 
can be made so that the exact production for each can be given. 

At the beginning of the year 1905 much dissatisfaction in the State of Kansas was 
caused by the drop in prices of crude oil per barrel as compared with the beginning 
of the year 1904. This resulted in much political agitation and in the forming of 
two associations of oil producers. The Kansas Oil Producers! Association was formed 
at Topeka on January 20, and the Chautauqua County Producers! Association at 
Sedan on April 21, 1905. The first of these associations devoted itself to the secur- 
ing of legislative action governing the oil and gas business. This resulted in the pas- 
sage of four bills by the Kansas legislature in February: TheState refinery bill, which 
was later decided to be unconstitutional; the pipe-line common-carrier’s bill; the 
antidiscrimination bill; and the maximum rate bill. 

The Chautauqua County Producers! Association used its influence to curtail new 
developments and to increase the consumption of petroleum as fuel. The activity of 
this organization and the low price of oil greatly reduced the development of new 
territory. In 1905 only 1,518 new wells were drilled, as against 2,782 in 1904. The 
new wells made an initial daily production of 15,876 barrels, an average of 15.58 


barrels per well. 
WELL RECORD. 


The well record of the Mid-Continental oil fields is published through the courtesy 
of the Independence Daily Reporter of Independence, Kans. These tables are com- 
piled from the record of field operations kept by that paper and published monthly. 

In the following table are shown the number of wells drilled in each county, the 
number that were dry, and also the number that produced gas, with the total initial 
production of the oil-producing wells and the average initial production per well: 


Well record in Kansas in 1905, by districts. 


Wells. | Initial production. 

District. DEIN E RAN 

pica. | Drs. | Gas. | auetive, Total. AYGA 

Barrela. | Barrete. 

AVION: onule recuada vases Farbe Sa CR D a aUa Ould 3 13 131 10. 05 
ClinütauquB. ys cairo aida 284 30 19 235 6, 197 27.6) 
COM ara 16 3 6 7 69 95 
A A MADE EM 29 9 5 15 189 12 60 
A eee e xx s 63 4 4 55 713 14. 05 
LADO Esas A weed d be ee 1 JE ec doceo A edis uius 
Miami Are proba mune S Es A RE ard aser Aba 392 16 35 341 2,546 | 1.41 
Montgomery ..........2.0cceesceeeeseeees 322 54 117 151 | 3,42 2.6 
NON Odia bas 246 39 ! 46 161 | 1, 730 10. 75 
WSO ia tile a duh ea dudes Rr tie ade ies 87 16 ' 30 41 915 12. 56 
Miscellaneous.......................uues. 62 25 | "rU MEE ru E 


TOA ire oeste t RENS 1,518 197 ' 302 1,019 | 15,876 15. 58 
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OKLAHOMA AND INDIAN TERRITORY. 


Oklahoma.—The greater part of the oil so far developed within Oklahoma comes 
from the Osage Indian Reservation. The entire territory of the Orage Nation was 
leased to Edmund B. Foster and associates on April 8, 1896, for a term of ten years. 
Upon complaints made in 1898, this lease was canceled, but was reinstated in May, 
1899. By assignment the lease on theland of the Osage Nation became the property 
of the Indian Territory Illuminating Oil Company in January of the year 1903. 
This company and parties to whom it has subleased large portions of the territory 
have carried on the development and had drilled by the Ist of January, 1906, 783 
wells, of which 544 were oil producers and 41 were gas wells. The principal 
development has extended south through the eastern tier of lots and townships. 

At the expiration of the original lease, on April 8, 1906, the lease on 680,000 acres 
was extended for a term of ten years, the royalty to be paid the Indians being 
increased from 10 to 12.5 per cent. The acreage upon which the lease was not 
extended reverted to the Osage tribe, to be held by them as a tribal possession for a 
term of twenty-five years. 

Outside of the Osage Nation a considerable production has been developed in the 
vicinity of Cleveland, Pawnee County. The principal development consists of the 
Cleveland pool proper, which embraces the town site, together with an acreage which 
extends 3 miles north and south and is 1 mile in width. The pay sand is here found 
at a depth of 1,600 feet. 

Besides the Cleveland pool proper, there are a number of smaller pools which. 
produce from shallow sands. These are located principally to the south and east of 
Cleveland. 

During the year 1905 a total of 100 barrels of crude petroleum was produced in 
Greer County. The oil is of a heavy lubricating character and was produced from 
four wells, which have an average depth of 180 feet. The crude sells for 25 cents & 
gallon at the well. 

In Kay County is one well which produces a small quantity of lubricating oil of 
the highest grade. 

Numerous wells have been sunk on large areas of land in Comanche County, and 
show strong gas pressure and oil of heavy lubricating character. None of the product 
has been marketed as yet. | 

Indian Territory.—The principal development in Indian Territory has been 
along the western edge of the Cherokee Nation, in the vicinity of Bartlesville and 
Ramona, where the oil is produced from the deep pay streak. 

A district of shallow sand production has developed in the vicinity of Chelsea, 
and extends north ward through Alluwe to Goodys Bluff. 

In the Creek Nation considerable petroleum is found in the vicinity of Red Fork. 

“All leases taken in the Indian Territory must be approved by the Secretary of the 
Interior. 

The following general conditions are included in the regulations made by the 
Secretary of the Interior in leasing the lands of the Cherokee and Creek nations in 
Indian Territory: 

1. No person or corporation will be allowed to lease for the purpose of mining for 
oil or gas more than 4,800 acres of land in the aggregate. Explanation: The acre- 
age of any lease held by a corporation will be debited against all stockholders of 
that corporation. If after reasonable and bona fide effort the lessee should be 
unsuccessful in finding and producing oil in paying quantities, he may, at any time, 
with the approval of the Secretary of the Interior, surrender and wholly terminate 
his lease, and said acreage will then be credited to him, giving him the privilege of 
again leasing other territory to the amount surrendered. 
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2. No lease will be approved for a greater term than fifteen years. 

3. All original lessees will be required to furnish a bond with two or more sureties 
or with the bond of a bonding company regularly authorized to do business in the 
Territory, guaranteeing the payment of rents and royalties. These bonds shall be 
in amount equal to $500 for every 40-acre tract or fraction thereof, though no bond 
shall be for less than $1,000. 

4. No lease, or any interest therein, or the use thereof, directly or indirectly, shall 
be sublet, by working or drilling contract or otherwise assigned or transferred, with- 
out the consent of the Secretary of the Interior. 

5. All leases shall provide for the annual royalty payment in advance of not less 
than 15 cents per acre per annum forthe first and second years, 30 cents per acre per 
annum for the third and fourth years, and 75 cents per acre per annum for the 
fifth year and each succeeding year thereafter. 

6. All leases shall provide for the monthly payment of a rovalty of at least 10 per 
cent of the value on the leased premises of all crude oil extracted. 

The royalty upon each gas-producing well where the gas is utilized shall be $150 
per year, payable at the end of the year. Failure to use a gas-producing well shall 
not work a forfeiture of the lease for oil purposes, but if the lessee desires to retain 
gas-producing privileges he or they shall pay a royalty of $50 per annum for each 
gas-producing well not utilized. 

7. All lessees are required to drill at least one well on the premises covered by each 
lease within twelve months from the date of the approval of the bond. The lessee 
shall, however, have the privilege of delaying operations for a period of not exceeding 
five years from the date of the approval of the bond by paying the United States 
Indian agent, Union Agency, for the use and benefit of the lessor, in addition to the 
required annual advance royalty, the sum of $1 per acre per annum for each leased 
tract remaining undeveloped. The right is reserved, however, by the Secretary of 
the Interior to require the immediate development of any leased tract should he 
determine that the interest of the lessor demands such action. 

8. No renta, rovalties, or payments accruing under any lease which has been 
approved by the Secretary of the Interior shall be paid direct to the lessor, but all 
payments to be made under these leases shall be deposited with the United States 
Indian agent at Union Agency, or with such other person as may be designated by 
the Secretary of the Interior to receive the same. 

9. Every lessee shall securely cap or plug each oil or gas well upon the land leased 
within three days after same is abandoned or not used, and every lessee failing to 
securely cap or pluy his oil or gas well shall pay the United States Indian agent at 
the Union Agency for the use of the lessor the sum of $10 per day for each well dur- 
ing the time said well or wells remain not capped or plugged. 

10. Every lessee is required to make showing of financial ability to properly 
develop the lease. 

11. In the case of corporation lessees, a statement is required of the total number 
of shares, the capital stock actually issued, and the amount of cash paid into the 
treasury on each share sold, or, if in property, the kind and value of the same per 
share; how much cash the company has in its treasury and elsewhere, and from 
what source it was received; what property, exclusive of cash, is owned by the com- 
pany; what is the total indebtedness of the company, and the nature of its obligations. 

12. No lessee shall be allowed to drill oil or gas wells within 150 feet of the divi- 
sion line between the lands covered by their leases and adjoining leases whether the 
latter lands are leased or unleased. 

Full and complete regulations for the sale and leasing of land in the Indian Terri- 
tory will be furnished on application to the Department of the Interior. 
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PRODUCTION. 


In the following table is given a statement of the quantity of crude petroleum pro- 
duced and sold by the Indian Territory Illuminating Oil Company and its sublessees 
from wells in Osage Nation, Oklahoma, from January 1, 1903, to December 31, 1905: 


Production of crude petroleum by the Indian Territory Illuminatin, Oil Company and its 
sublessees from January 1, 1908, to December $1, 1905. 


[Barrels of 42 gallons.] 
Month. | 1903 1904. | 1905. 

JONUATY A A E EE 7,147 | 10,338 | 223,888 
FebrüBPy ice cee Sete A oe eed CA E DL 5,697 | 10,133 | 213,059 
MEP A ped 8, 907 9,428 | 198,184 
ADHI O deus 6,749 | 11,98 | 188,883 
May MT "RC -—-————Ó——— a aE a e ai 3,256 | 12,888 | 241,753 
pv "TNT 1d gus 6,211 12,143 | 215,191 
July sets) ret Oh ct ane e LEA Lar A a a a 5,166 | 22,626 | 359,297 
O A A euni Ar ee dE UE | Por '{ 49,907 | 331,908 
Septem bers as) os usu cc cv Ra SUD E s REY DU A NUES A ee eae d 82,156 314, 052 
OCG PERMANERE O EET AA | "E | 115,118 | 383,479 
November A ea E E queas MEE : 118,206 | 370,157 
December fig isto at uh LM pec E cU Meri MDC eee 6,278 | 197,538 | 381,627 

Total Mo M TIE 56,905 | 652,479 | 3,421,478 


WELL RECORD. 


In the following table is shown the number of wells drilled in the Osage Nation 
by the Indian Territory Illuminating Oil Company and its sublessees from 1903 to 
1905, inclusive: 

Oil and gas wells in the Osage Reservation, 1903-1905. 


Com- Pro- 
Total wells completed to— pleted. | ductive. Gas. Dry. 
January 1; 19031... i once nce ecediescdacdouacadsuckcaewesseeee 30 17 2 11 
December TW A eR a e 361 243 21 97 
Jüne A A E 944 355 34 155 
December 31, 1906............. ccc cc ec cece ence ccc ccc ccccecs 783 544 41 198 


In the following table is shown the number of wells drilled in Oklahoma and 
Indian Territory during the year 1905, with the total initial production and the 
average initial production per well: 


Well record in Oklahoma and Indian Territory in 1906, by districts. 


Wells. Initial production. 
District. 
Com- Pro- Averuge 
pleted. Dry. Gas. ductive. TOU per well. 
Barrels. | Barrels 

Cherokee.. 1, 480 139 44 1, 297 39, 118 30. 16 

Indian Territory ............ : i ' 
NUN E AN 178 43 18 117 | 2,24 23. 43 
es Osage...... 507 111 24 372 34, 124 91.73 
Other...... 860 56 17 287 21, 395 74. 55 
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GULF FIELD. 


Geology. — Most of the production of the Gulf field comes from that portion of the 
States of Louisiana and Texas known as the Coastal Plain. The surface geology of 
this area consists of beds of unconsolidated clays, sands, and marls, with sume gravels 
in the upper portion, and an occasional thin layer of hard limestone. These are of 
recent geologic formation, probably pleistocene. Below this formation is a horizon 
whose geological area is not positively determined. Within this area are a number 
of strata, each of which probably covers only a limited area of dolomitic limestone. 
The top or cap is a hard, impervious rock and below this the rock is very porous, 
containing in some cases cavities of considerable size. In other localities there are 
beds of sand and sandstone, which form reservoirs for the oil and gas. 

In these fields in which the reservoir stratum is of dolomitic lime, capped by hard 
lime, or very loose, porous, sandstone, capped by hard stratum, the production of 
the field is very prolific and the life of the well correspondingly short. From com- 
putations made from the quantity of production coming from the area of Spindle Top 
Pool, in connection with the thickness of the oil-bearing formation, a porosity of 331 
per cent has been computed for the reservoir district. 

All of the surface formations have a very gradual slope to the southeast. The 
pools when found, however, prove to be small but very pronounced dome-shaped 
anticlines. The oil and gas have accumulated under these uplifts, and are surrounded 
on all sides by salt water. The process of tapping the oil reservoirs and of draw- 
ing off the oil and gas permits the salt water to rise and in time to drown out the 
wells completely. The great porosity of the reservoir rocks of this district makes 
the initial flow of the wells of the Coastal Plain area very large, with a life that is 
proportionately short. 

Besides the Coastal Plain district of Texas and Louisiana, the northern portions of 
both States produce oil under entirely different conditions. Oil is here found in the 
sandstone of Cretaceous formations at a depth of from 300 to 400 feet from the sur- 
face. The production from this area per well is small, but more regular and lasting 
than that from the pools of the Coastal Plain area. 

Oils of the Gulf field.—The oils of the Coastal Plain district are of the fuel variety, 
with a residue of asphaltum. They run in specific gravity from 18? to 28? of the 
Baumé scale, and produce the following percentage of commercial products: 


Gasoline (069 test ice ease eod ios Ede tue iat ee URINE Mb E M SEES DLE 3.1 
Kerosenet 1208 testje; ririo rex excu hi E Re PP Eu FREQ eU PER du is as 14.1 
OBS OM view Saeed’ o A metn Mud eben e A LLLI LO oC AE 55.0 
ARphalE Ol: TORIQUE) 225.66 soe T --————————s— 25.1 
Los Vs WHSUG 655i 0 coe Sis eae ad ade eeu ale ose neha dees es 2.1 


The oils from the northern portion of Texas are much lighter and produce a much 
larger pro? »rtion of illuminating oil. 


PRODUCTION IN THE GULF FIELD. 


During the last four years the Gulf oil field has produced 104,066,198 barrels of 
petroleum. By far the greatest portion of this enormous production has come from 
five separate pools, each of limited area, but of great richness. Each pool has repre- 
sented an accumulation of a great many millions of Larrels of petroleum in a reser- 
voir from which it could flow with unlimited rapidity, the rate depending only upon 
the number of holes connecting the supply with the surface. Each pool, when dis- 
covered, has been developed and brought to its maximum production in a short 
period, after which its decline has been almost as rapid as its development. 

Under these conditions it is evident that the maintenance of the enormous produc- 
tion of the Coastal Plain depends upon the discovery of new pools from year to year, 
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and that without such new discoveries the production must fall within a short time 
to but a small percentage of its present total. 

That the prospect for such new discoveries is good is undoubtedly true, as there 
are many places in which the surface indications areas favorable as were those where 
prolific pools have been found. There are also undoubtedly great accumulations of 
petroleum below the surface of the Coastal Plain from which no surface indications 
appear, and their discovery will be the result of wild-cat drilling, depending solely 
upon chance. 

In the following table is given the production of the Gulf field for the year 1905, 
by months: 


Production of crude petroleum in the Gulf field in 1905, by months. 


Month. | Texas. | Louisiana. Total. 

Januar ce coe uo tech aoa OCC eho e ee deere ee | 1, 855, 898 876, 096 , 2,731, 994 
FODPIE A A 1,616, 523 778,852 | 2,395,375 
Mir od e cipem t de 2, 228, 879 979,010 , 3,207,889 
Fcc | ee ane E en Map c DLE to OT ey 2, 397, 373 768, 686 | 3, 166, 059 
Mite cum ea M DII eee Ia ML DEI eR I E 3, 479, 126 623, 283 4, 102, 409 
DUNG ise ketene A Es LOL aa wears actos e Eus 3, 868, 521 764, 392 | 4, 632, 913 
ATTI AN CERRO 3, 494, 169 661, 064 4, 155, 233 
MUSE rt c A Lu n emda eared mE DUE 2, 767, 886 731,820 3, 499, 706 
A ses daa a r a aa a 1, 914, 522 632,351 2, 546, 873 
DOctaliér os c ucl i aL esutusade aum uso cur CL M c Eat 1,652, 666 747,636 2, 400, 302 
esi dc DAS RA a 1, 492, 326 661, 682 2, 154, 008 
December ........ bk cle pant Coe S PE E Anda artes “| 1,894,369 685,544 2, 079, 913 

Foll] O AET enact, a 28, 162, 258 8,910,416 | a37, 072,674 


a Includes 26,069 barrels which were on hand and unsold at close of 1905. 


In the following table is shown the total production and value of the crude petro- 
leum produced in the Gulf field from 1902 to 1905, inclusive: 


Production and value of crude petroleum in the Gulf field, 1902-1905. 


[Barrels.] 
Texas. Louisiana. Total. 
Year. Ea En es Y == 
Quantity. Value. Quantity. Value. Quantity. Value. 
q AAA a aE aa 18, 083, 658 | $3, 998, 097 548, 617 $158,985 | 18,632,275 | $4,187,082 
IO0 ecole ce Eau sheets 17, 955, 572 7,517,479 917,771 416, 228 | 18,873, 843 7, 933, 707 
O Gees eck ee 22,241,413 | 8,156,220 | 2, 958, 958 1,073, 594 , 25, 200, 371 9, 229, 814 
A oededneuie 28,136,189 | 7,552,262 | 8,910,416 | 1,601,325 | 37,046,605 | 9, 153, 587 
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In the following table is shown the production of crude petroleum fron. the Gulf 
field from 1899 to 1905, with its percentage of the total of the United States, and the 
increase or decrease each year, and the percentage of increase or decrease: 


Production of crude petroleum in the Gulf field, 1889-1905. 


[Barrels.] 


Percent- | Percentage. 
Produc- age of 


Year. tion: total pro- Increase. | Decrease. m RAP 
INRU oce eu usu px OVE EENO EU NE dis E E. Ns has ROREM OS E | er PESE EEEE 
I890 e ia ONSE INE Vase 54 NS | 6 lees ose ees | 12.50 lacas 
TAO clin een See eee eee ene 54 | PE EM reget EE EMIT Rae SCR eee NEIN 
Ls IMEEM OUI 45 |. 2522 moe vi eR 9 Lusscssesus 16.67 
1898 A sce teres nose AREE 50 as D cs eu Bes 11.11 
1894 ns perce cd O 60 .......... 10: arcos 20.00 esee ves 
1395 20205 cea EIS RUN EMEN DÜ cott oes wsteseont iie 10 as 16.67 
A bau ea oe ns 1,450 |... eese 1,400 ii 2, 800.00 |... 
j| 2 rM NC I E 65, 975 0.11 64,525 A 4,450.00 |........... 
j|." en RM AA 546, 070 . 99 480,095 |............ 727.69 ln 
js; A ee E T 669, 013 1.17 122, 943. lucida 22-5] e cadens. 
1900 ————À—À— aet 836, 039 1.31 167,026 locos 21:91 PAS 
POO Luces ones ue tete du ete E ERE 4, 393, 658 6.33 | 3,557,619 |............ 495.59 lcs nese sees 
J902 a — ar eee crate ae as 18, 632, 275 20. 99 | 14,238,617 |............ 324.07 |..... 
IU. cras err REESE e beste 18, 873, 343 18. 79 241,068 |............ 1.29 |. 
j| ER 25, 200, 371 21.52 | 6,327,028 | case ce oes 23.02 bac sere cy 
AA c Gods swale donee 37, 046, 608 27.50 | 11, 846, 234 |............ 47.01 [ioc 

PRICES. 


Average monthly prices of crude petroleum per barrel of 42 gallons at wells in the 
oil fields of Texas in the vears 1904 and 1905 were as follows: 


Average monthly prices of crude petroleum in Teras, 1904-1905. 


Spindle Top. | Sour Lake. Batson. | Saratoga. | Corsicana. 
Month. |. (——— — — ———i————————————d———— - —' c -- - — —-—— 
1904. 1905. 1904. 1905. 1904.! 1905. 1904. 1905. 194. 196. 


| | 
January ...|80.34 $0.31 -$0.40 $80. 87 80.27 -80.41 $C. 25 80.25 -80. 36 $0.20 $0.27 -80.275 $1.162 %. Vi 
February .. .268 31 - .365 .28 | .227- .34 .20 .207- .29 .2 2000 1.04 .& 


March ..... 394) .30- .895 .335 .27 - .38 .25 .24 - 28.25; 2437 04] .8 
April....... .47| .33- .39| .415| .29- .87 .42 .26 - E 365 .96 - .265| 87] . 
May........ .48 | .34- .40| .465| .28- .36 .46 .26- .32 .38- .26 | .54  .Sk 
June....... .455, .32- .87| .42| .23- .37 .44 .245- .32 .38 245 | .804 3l 
July ....... .44 | .307- .36 | .42| .20- .37 42 ¿217- .31) .38 2265.72 .8 
August ....| .417) .30 - .36 | .405 .20- .37 .40 .20- .31) .375 .22- .223 | .763| .8M 
September .| .434| .32- .40| .39| .25- .38 .36, .2485- .32| .33 | .238- .959 | .85 | .9M 
October.... | .41 | .37- .46] .38 | .334- .40 .34| .31- .35| .35| .29- .32 85 | NN 


November.| .41| .45- .50| .375| .36 - E 34) .34 - .40| .365| .34 - .35 .85 Y 
December .| .40| .45- .52| .36 | .36 - .46 .32 .34- .41| .31 -35 R5 59 


Average.| .389|  .37045 .373| .3323 E 2715 £3 279 e| oe 
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Average monthly prices of crude petroleum in Texas, 1904-1905—Continued. 


Powell. | Matagorda.| Henrietta. | Humble. | Dayton. | Jennings. 
Month. AAA AA A M ——— 
1905. | 1904. 1905. 
January .......,80.462 $0.50........80.35 |......[80.50 | $0.16 |............ $0.30 $0. 15-$0. 20 
February ......| .40 | .50......| .35 |......| .50|.15 - .16 |..........-. 80  .15- .20 
March .........| .40 | .50......| .35 ......| .50|.15 - .1837 ............ .40 .16- .22 
April...........| .40 | .50......] .35 80.475| .50 .15 - .20 |............ 40-. 50 12- .22 
May ...........| .40 | .50......|] .85 | .475| .50|.15 - .17 |...........- 46-50  .12- .22 
June...........| .40 | .50......| .85 | .475| .50 .145- .152 |... eese 50.52! .12- .20 
July............| .40 | .501......] .39 | .475| .45 1.189 .16 |............ 45-. 57 12- .20 
August.........| 431] .50 90.34) .50 | .475| .45 |.17 - .20 |............ . 40-. 50 16- .20 
September ..... $0. 19 . 80-. 44 18- .20 
October ........ 28-. 34 . 30-. 46 18- .23 
November ..... 84 22-. 35. 20- .25 
Decembe:...... 94 18-.33 20- .27 
Average.. 30275 . 3089 1788 


WELL RECORD. 


In the following table will be found the number of wells completed in 1905 and 
the number producing at the end of the year in each district of the Gulf field. Most 
of the well record information of the Gulf field is compiled from the statistics of 
field operations published monthly by the Oil Investor’s Journal, of Beaumont, Tex. 


Well record in Gulf field in 1905. 


] Wells December 81 
N . l 

Wells completed in 1905 1905. Aban- 

doned in 


Produc- Produc- ! Not pro- 1905. 


Total. tive. Dry. ing. | ducíng. 
Texas: — 
BetBOl A exe EIa vi EORR 107 A av E S 260 12 231 
COIRICBHDB o loser EoRME ae anes 68 50 IN cece ewe entrenan 41 
Dayton eet aono e beta ate peas A A 11 3 36 
Henrietta AA e peii e eps 55 52 n xe. Caeeep eves ERE RAE 
Humble... cessus oreet ko T EE 449 o soxadies esee ese 116 87 246 
Saratoga A A ee bercéhtascs 66 10 22 
Sour Fio Ce PA UE E oM 88 76 30 
Spindle Top... Lye EE. 21 d couse EE 80 2 64 
Other Texas ..................... ene 15 7 Go| ised beh A Ee Exe atm ax 
Louísiana: 
Jennings. ccu ose e ERE a Des V; E STIRPE parte ys AA 42 54 33 
Other Louisiana..................... 4 4 5 T sesessctsue 
Toll un se tees A rec ei EE end: cesses vens ente sid 
TEXAS. 


The important historical features of Texas during the year 1905 have been the 
development of the Humble and Dayton pools. 

Humble Pool.—This pool, situated in Harris County, on the Houston, East and 
West Texas Railroad, south of the San Jacinto River, was opened up by ita first large 
productive well on the last day of the year 1904. During the year it was developed 
into one of the most prolific pools in Texas, having produced and shipped during the 
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year a total of 15,594,310 barrels. The daily production increased rapidly from the 
first development of the pool until in March it had reached nearly 90,000 barrels a 
day. At this time there was a slight setback in the production owing to the entrance 
of salt water into a portion of the field. The development, however, continued, and 
the production had been increased by June to an average of over 90,000 barrels per 
day, and at one time up to as high as 130,000 barrels. From this time it gradually 
fell and closed the vear with a dailv production of less than 20,000 barrels. 

During July the field was visited by a very disastrous fire, which destroyed over 
2,000,000 barrels of oil. 

Dayton Pool.—In the vicinity of Dayton, Liberty County, is an area having an 
elevation of from 20 to 30 feet above the surrounding plain. This is Davton Hill, 
which has been known for a considerable period as a locality having favorable indi- 
cations of oil and gas. During May of the year 1905 this area was successfully tested. 
No actual production was shipped, however, prior to September. The total produc- 
tion from this pool during the year amounted to 60,094 barrels. 

The Davton field produced two grades of oil, one 234? gravity, Baumé scale, and 
one 174%. The oil of higher gravity, of which the quantity was much less than of 
the heavier oil, brought as high as 37 cents per barrel, while the oil of lower gravity 
was worth from 28 to 32 cents per barrel. 

Henrietta,. —The Clay County oil field, at Henrietta, produced 101,661 barrels of 
crude petroleum during the year from 135 wells, 52 of which were completed in 1905. 
There was a small but gradual increase in the production each month of the vear. 
Of the total production, 66,160 barrels were sold to refineries and 9,432 were used for 
fuel in the field, the remainder, 26,069 barrels, being placed in storage. 

The wells are of an average depth of 275 feet and are operated by a center power 
connected by the shackle-rod method. The cost of drilling and equipping each well 
is small, and from 10 to 30 wells are connected to one central power and operated by 
one man. This method reduces the expense of operation, and makes it possible to 
produce oil at a profit. 

Matagorda County.—The Big Hill oil field in Matagorda County showsa great falling 
off in production since the year 1904. Many wells have been closed down, though 
they are not entirely abandoned. During the year 1905 most of the crude petroleum 
piped from the field was consumed by the Cane Belt Branch of the Santa Fe Railroad, 
the remainder being consumed locally. 

Brazoria County.—The Mound Oil Company, operating at Hoskin's Mound, prò 
duced a small quantity of crude petroleum during 1905. The oil is of 21? Baumé, 
and contains from one-third of 1 per cent to 1 per centof sulphur. The depth of the 
well is 582 feet, and it is estimated to be capable of producing from 2,000 to 3,000 
barrels per day. 

South Bosque. — A gmall quantity of crude petroleum was shipped from the South 
Bosque field during 1905 to the refineries at Corsicana. Three wells have been drilled 
during the year and are producing from 2 to 5 barrels per day each. 

Berar County.—A small quantity of petroleum was produced from three wells in 
Bexar County, 6 miles east of San Antonio. 

Jackson County.—There are six wells in Jackson County which produce a lubri- 
cating oil. Very little was produced and sold during the year 1905. For that sold 
a price of $4 per barrel was received at the well. The oil is thick, and of a reddish- 
black color. It 18 found in a porous sandstone of from 10 to 12 feet thick. 


PRODUCTION. 


In the following tables are given the production of crude petroleum in Texas in 
1904 and 1905, by districts and months: 
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Production of crude petroleum in Texaa, by districts and months. 


1904. 
[Barrels of 42 gallons.] 
u | Spindle | Sour | Sara- | Corsi- Henri-| Mata- 

Month. Top. | Lake Batson. toga. | cana. Powell. etta. | gorda. Total. 
January ....... | 554,297 901,163 | — 491,069 ide eco 10,979 .... Less eeessse 2,037, 504 
February...... | 352,382 ' 508,299 | 1,200,223 | 31,812 | 29,569 | 10,760 |........]........ 2, 133, 045 
March......... | 397,459 — 547,769 | 2,031,109 | 46,741 32,039 | 11,125 |........]........ 3, 066, 242 
April .......... 396,011 599,518 | 1,393,004 | 45,219 31,101 | 11,344 | 1,420 |........ 2,471,647 
May ........... 340,313 | 616,669 ' 1,173,040 | 47,504 | 31,357 | 11,924 | 1,500 |........ 2, 222, 307 
June .......... 247,630 | 583,435 1,050,558 | 43,796 | 33,409 | 10,456 | 4,000 |........ 1, 973, 284 
JU esci ei 235,152 ' 483,607 882,668 47,844 | 31,891 | 11,569 | 7,600 |........ 1, 700, 331 
August ........ 183,001 | 420,222 ' 672,000 58,792 ' 32,849 | 10,575 | 9,600 | 8,598 | 1,391,307 
September..... 222, 597 439, 930 | 575, 151 104, 132 | 31, 986 10,296 | 8,500 | 21,003 | 1,413,595 
October ....... 152,322 | 419,880 ; — 500,384 | 128,601 | 30,883 | 9,627 | 9,055 | 16,370 | 1,267,122 
November..... ' 902, 356 452,295. 487,048 | 67,285 | 29,184 | 10,020 | 12,395 | 42,504 | 1,303,457 
December ..... 150,392 | 466, 470 447,883 | 70,442 ' 30,055 | 10,584 | 11,885 | 68,161 | — 1,255,372 

TOt Ae 6, 442, 357 | 10,904,737 | 739,239 374,818 (129,829 | 65,455 |151, 986 | a 22,241, 413 

i i 
a Includes a small production in Bexar and McLennan counties. 
1905. 
Month dod SourLake.| Batson. | Saratoga | Corsicana.| Powell. 

TT senses ^ 175,639 574, 414 363, 712 535, 178 27, 512 9, 742 
February .........-- eene 151,711 251, 469 31/,% 2 350, 398 23, 068 10, 132 
March ............. eese. |! 170,247 311,0 : 344,571 334, 829 27,517 9, 912 
APS | 144,489 331, 756 292, 75 230, 521 25, 995 11,774 
Marat 139, 907 | 232,459 271,974 303, 288 27,198 10, 686 
Jone T 132 584 | — 248,258 337, 659 297,912 26, 780 10, 068 
dulci scence ERE EU 125,661 | 224,650 40, 492 193, 907 26, 816 10, 544 
AUgUSt. ooon oen ooo0000nnen0o 130,725 | 217,706 301, 761 234, 183 26, 734 10, 908 
September ................... 114, 397 191, 841 269, 229 187, 177 26, 258 10, 265 
October ................seeese 113, 836 197,619 255,541 163, 500 25, 820 10, 647 
November ................... |. 110,400; — 209,515 250, 426 159, 146 | 24, 375 12, 380 
December............... sees | M3,184 | — 232,233 | — 228,597 | 134,989 | 02348 15, 808 

Tolo cada | 1,652,780 | 3,362,153 | 3,774,841 3,125,028 | 311,554 132, 866 

| o 
Month Humble. |Matagorda.| Henrietta.| Dayton. Other. Total. 

January......... ........... 152, 653 11, 807 A —— 1, 855, 898 
February ................... 495, 847 6, 566 EA A 1,616, 523 
March ............. eese 989, 432 4, 526 AA AMA 2, 228, 879 
ADF sco cote ecu 1, 241, 490 4, 626 1.222 DANCER" ONERE 2, 397, 373 
Mas occi eee pd ug ied 2, 278, 835 6, 090 8.6864 taco cort ..--.| 3,479,126 
Jute 2 4.93 6 o CR p DUE 2, 798, 162 7,360 9718 encased AA 8, 868, 521 
Jul rió: 2, 560, 679 2, 746 8:640. E A E 3, 494, 169 
Pure m" 1, 834, 662 1, 225 0:067. A. usus t Det 2, 767, 886 
September ................... 1, 095, 895 575 9,178 9,689 Locos ese 1,914,522 
October ..........-.eeeeeeeee- 857,753 450 8,752 18; 128 ese reed 1, 652, 666 
November ................... 699, 750 300 10, 562 15,447 |............ 1, 492, 326 
pecember.................... 589, 152 200 10, 318 16,442 |............ 1, 394, 369 

"Total. bes sisted ies 15, 594, 310 46,471 | «101,661 60, 294 b 300 | 228, 162, 258 


b Average. 


a Includes 26,069 barrels of oil which were on hand end unsold on December 31, 1905. 
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The production of petroleum in Texas from 1895 to 1905, inclusive, has been as 
follows: 
Proauction of crude petroleum in Texas, 1895-1905, by districts. 


[Barrels.] \ 

Year. ds | Powell. [cement Sourlake. ‘Saratoga, Batson. 
O SERE mers CEPS A aa aem 
E EAT T UNE CUARTO PERCHE PEGA | DEEP 
[n ee ee eee eee A EA NN A! VM 
ROO SEMEN es cada AV G20) A A A MEN SPORT 
A eat ee GOB ASS A rm A RL ES | EN 
TC TREE 829,560 | 6,479 |............[... EA ed OCT 
ACT O A A, 763, 424 | 37,121 | 3,593,113 L............ eR PIE. | rears 
19O er ne coh tren aes dus ENS 571,059 46,812 | 17,420,949 4,838 EE 
VAG NNI 401,817 > 100,143 | 8,600,905 8, 848, 159 4.515 
a 374,318 129,329 3,433,842 | 6,442,357 | 739,2: » 10, 904, 737 
I ld dd a OI 311,554 — 132,866 : 1,652,780 | 3,362,153 3,125,028 | S, 74.6 

Total ce eer hese fet he 4,632,260. 452, 750 34,701, 589 | HRS | ER | 14, 64, 0% 

Year. Dayton. | Mia | Hear’ | Humble. | Other. | Total 
A A PA ORE. RR NIRE 50 50 
O ME O: A ADA CA. ROA O ESE te se tates 1, 40 
E MORAN ME MAREM SAT DARAN. ON UAE 65,95 
TRIR A AI adf A EMIR, 1,450 | 546, 070 
IO AI AAA CER A 530 669,013 
DO PERRO E E recs A AO cR HIMNO, PEN, N36, 009 
"CD MERERETUR rc HENCE SER CEE Fon Mese 4.358,68 
O IN ESA AI A Manet tts PARA 18, 083, 66 
Teta AN E PAM Sot me HORN | 30 | 17.956,52 
E A ree TUE 151,936 | 65,455 |............ 200 2,241,413 
IC OM NAM Tr PME 60,294 | 46,471 | 75,592 | 15,694,310 300 | 25, 135, 19 

A 60, 294 | 198, 407 | 141,047 | 15,594,310 | 2,500 : 92, 929,087 


The following table gives a statement of the production and value of crude petro- 
leum at wells in Texas in 1904 and 1905, by districta: 


Production and value of petroleum in Texas in 1904 and 1905, by districts. 


[Barrels of 42 gallons.] 


1904. | 1905. 


ee ———— 


Nun Quantity. | Value. pl Quantity. | Value. pond 

Beaumont ...........2.s0ceee-ees 3,433,812 | $1,337,655 | $0.889 ; 1,652,780 | ied pA 
Bourlake............ eee 6,442,957 | 2,401,911 .873 | 8,962,153 | 1,117,261 E: 
Saratoga ........0..ce0ccceeeceees 739,239 | — 244,660 .93 3,125,028 | 872,285 x 
COFSICANG 00 ood twee cons cess 374, 318 $25, 657 .87— 311,554 258, 590 .3 
AN 129, 329 55, 612 434 132,866 66, 433 E 
Batson ........0.20cccecececeeecee 10,904,737 | 3, 707, 671 .34 | 3,774,841 | 1,025,025 m 
Sahat fa ——— P A Ó— n EE 15, 594,310 | 3,528,768 2% 

"M O. AA E A A 18,255 : E 

81, 091 | .475 76, 592 35,906 | 45 

51, 625 34! 46,471 16,677 | ¿0 

& 


338 | 1.69 800 780 2. 


——————ÀM—— ———— 


8, 156, 220 | .367 | 28, 186, 189 7,582, 22 | - 265 
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In the following table is given a list of the names of the companies which piped 
*rude petroleum from the principal oil fields of Texas during the year 1905, together 
with the names of the districts in which the oil was produced: 


Names of companies which piped crude petroleum from Texas in 1905, by districts. 


Company. District. 


J. M. Guffey Petroleum | Batson....|............ 
Company. 

The Texas Company.....)..... do....| Dayton ...'..... O64 as PA OG iced. lus dO acci Eb seeded 

Security Oil Company ...|..... 00-25 dO... 1. dU est iocus ss CERES desde docui ees Rd CE REN 

3un Pipe Line Company.|............,..... do. 2 eos do... | TENES SEE do.... Spindletop. 

Higgins Oil and Fuel .............|............ | NE OG A puc UE PLNS doi secs do...... 
Company. i | 

Rio Bravo Cil Company.|............ |... ccce eee do ....| Saratoga....|..... dO uc ess 

I. M. Abbott € Ill Com- dactilar dO ccc eee se esos eau donar E E 
pany. 

Hey wood il COmpBaTIY,- cuocere REIor ERE conso il xxu acce wen nu eee eee Spindletop. 

Commercial Oil Com- |.............|............ Humbles ica pcia 
pan y. | 

Higgins Parafin: Pipe) Batsonz. ooo eene rau eere rr re Ee RIT RR ER RIP PIERROU MEE EOS 
Line Company. 

National Oil ODONIS es , Spindletop. 
Line Company. . 


Sourlake Storage and |............|.. a EA O E otav E Mua . ourlake er ne 
Pipe Line Company. 


CORSICANA AND POWELL OIL DISTRICTS. 


Production.—The following table shows the production of petroleum in the Corsi- 
cana and Powell light-oil districts: 


Production of crude petroleum in the Corsicana and Powell oil districts, 1908-1905, by 
months. 


[Barrels of 42 gallons.] 


| Corsicana (light oil). Powell (heavy oil). 
Month. ———á& A G—58 Me 
1908. 1904. | 1905. 1903. 1904. ! 1905. 

JANBATY sess sess elle | 37,233 | 29,995 27,512 ^ $,259| 10,979 9, 742 
February ......-.......00 cece cece eee sei 31,855 | 29,569 23,068 4,867 | 10,760 10, 132 
March ...... ————É | 31,523 | 32,039 | 27,516; 6,583] 11,125 9, 912 
Aptilc e Pieter aces ied rete ede eta 32,500 | 31,1001 25,995 6,034 | 11,344 | 11,774 
COT TE E TPERRRERS | 32,078 | 31,357 | 27,198 8,536 | 11,92 10, 686 
JUNE ocio one PO TNR 34,547 | 33,409 ' 26,780 9,716 | 10,456 10, 068 
A cesa us mein 34,762 | 31,891 26,816 9,953 | 11,569 10, 544 
AURURE SC ooo bete TS | 33,079 | 32,849 26,734, 10,777 | 10,575 10, 908 
September NN |. 933,435 | 31,996: 26,258 | 9,135 | 10,296 10, 265 
Oba A wins eee elici e d | 36,642 | 30,883 | 25,820! 10,085 9, 627 10, 647 
November 22.2. -----cccccccececcecceceeey 30,491 | 29,184 — 24,376 | 10,441 | 10,090 12, 380 
December... -.------...cccc cece eceeecnees 33, 662 | 30,055 , 23,481 | 10,747 | 10,584 15, 808 

(TOU cp de etek i! 401,817 | 374,318 | 811,554 | 100,143 | 129,329 | 132, 866 

! 
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Prices of Corsicana and Powell oil.—The following tables show the prices of Corsi- 
cana and Powell oil from 1903 to 1905, inclusive: 
Fluctuations in prices of Texas Corsicana light vil, 1903-1905. 


[Per barrel.] 


! 
Date. Value. | Date. Value. | Date. | Value. 
| 

1903. | 1904. | * 1905. 
January 2............... $1.06 | Januarv 1 .............. $1.27 | January 5 .............. « 
April 22 ias | 1.08 | January 12 .............. 117] May escasos E 
July os Se oc yt eae | 1.10 | January 20 ............. | 1.07 | September 12........... E 
July Bo 1,12 | February 12 ............ ^10 | September 16........... E 
September 28..... ..... 1.14 |. March 1 ................ .99 |' September 19........... Ej 
September 30............ 1.16 , Murch4 ................ | .96 | September 28 ........... E 
October 8................ c. OLIS] Mareh 122i Sock seve): .93 | October 20.........-.... E 
October 13............... ^ 1?90| Mareh 29 ............... .90 : November 1: ........... $ 
October 17............... | n7 | April8...............- 87 
October 24............... 1.24 | SAO 29 A .84 
October 23............... 1.20 | June 7... eese .81 
November 20............ 1.29 | June Tias .78 
December 2.............. 1:31 | July 9 1 ei .73 
December9.............. 1.22] DU cis .70 
December 29 ............ 1.27 |, August 12............... .80 

| September 1 ............ .85 
Fluctuations in prices of Powell heavy oil, 1903-1905. 

Date. Value. Date. Value. Date Value. 

1903. 1904. | 1906. 
January 2 ............... $0.35 | January 1 .............. $0.55 |................---.- e p.a 
January 20 .............. .90 | January 12 ............. .45 | 
MAY I V Lesen e annas, .60 | January 20 ............. . 40 
December 29............. .55 | August 12..............- . 45 

| September 1............ .50 | 


Average monthly prices of Corsicana and Powell oil at wells, 1908-1905. 


[Per barrel.] 


Corsicana. Powell. 

aes 1903. | 1904. | 1906. | 1908, | 1901.19. 

IRIURE eric A dare et e thesis’ | $1. 06 | $1.162 | $0. 321 $. 413 P 9% 
AN 1.06 | 1,04 .82 | .5 .40 A 
Cort fra |! 1.06 .941 .82 50 es E 
PU. MORTE NEN 1.000860 .87) | .82 | .50 4o 8 
A 108  .8 Big | 598 | 90 e 
JUNG si ió io | 1.08 | .8op] eos | .60 | 9 | x 
E AERA Rely EENE M Mid E ay | 1.097 ral e l.e | 0! * 
ANUS NER ERR CREER (1.12 763 | 81.60 DN > 
Bente A iot wees Bae |! 1,128 | .85 844) .60 .50 M 
October li iS d sien 1.206  .85 soa | .60 80 | m 
NOEMDE Sai tad 1.27 . 85 .R9; ' .60 0 
December od tds 1.311 85 .89 | .59 „50 NE 
Plor t 1.14 .87-| .834+ .5716] 8+ Je 
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Well record in Corsicana and Powell districts.—The following tables show the well 
record in the Corsicana and Powell districts: 


Well record in Corsicana and Powell oil districts in 1905, by months, 


— OO M ————— 9 — —— - - CT — 


Wells. | 
Month. E | Ahan, | Rigs 
Com- | Produc- : | Aban- 
pleted. ing. Dry Drilling. | Gas. | doned | 
A >. ———— ——_— —_ 
JANUATY sx e egasietl iets 6 3 3 Licda 4 2 
e A vi 2 ul 22szuums 2 1 | sig bo eese 1 2 
Marh 2351644 oo oe Behe eel 5 1 4 y | ere 3 2 
April..... a 3 Sl PE ) isa ss 7 2 
May .... | 2 P A AA i thai EA 7 3 
pc ——— Á——— 1 as 5 osssese oda | 2 8 
Tle sich Uie cu eee t 9 a 1 4 1; AN 
August .... ute 6 5 1 EEEE REE DET | 1 
September.......- osse 6 4 2 2 | ste 7 2 
OCB DET uli oce e E RIDZTV TE 8 7 1 Aa 2 3 
November ao oooi 11 9 2 "T eee | 4 2 
December ... . 9 6 2 3. 1 1 1 
Totalen heei ee atecwues: 68 48 18 a2 | 2 41 | a2 
| 
a Average. 
Well record in the Corsicana and Powell oil districts, 1898-1905. 
Wells. | Rigs. 
Drilling. | 
Year. 
Com- a D Gas Aban- |- S Total Monthly 
pleted.| tive ry doned. | Totaj, | Monthly! ' | average. 
s average. | 
—— —— A > —_.—_ - 
INGN. Lu Kody ped A 374 342 a 28 4 7 154 13 136 11 
ING A EVER 268 169 a 90 9 79 154 13 95 8 
IU. od ive Miers anes. | 373 | 261 a 98 14 112 157 13 80 7 
1901..2.9 hese cee ILI 68 c 47 16 5 27 51 4 47 4 
I9 S VL uerekuss ee S 28 | d 12 13 | 3 | 45 23 2 46 4 
A ed 100 70 23 ] 51 65 5 35 3 
A eem errr | 74 | 46 25 8 31 23 2 17 1 
[NS REA EE. | 69 48 18 2 41 25 2 23 2 


a Includes 2 artesian wells. 

b Includes 56 wells in what is known as the “Heavy oil district.” 
e Includes 10 wells in what is known as the “ Heavy oil district.” 
d Includes 2 wells in heavy oil district. l 
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SHIPMENTS. 


Quantity of crude petroleum shipped by railroad in tank cars from the oil fields of Texas, 
at the stations named, during the year 1905, by months. 


Beaumont. | Spindle Top. Saratoga. Sour Lake. 
oe | Cars. | Barrels. | Cars. | Barrels. | Cars. | Barrels. | Cars. | Barrels. 
AT sees. ' 280| 57,167 24 4, 505 729 163, 388 | 1,010 | 267, 851 
February ................. | 109| 22,907 10 1,702| 5662| 118,025 S48: 80,97 
March nic rn ! 203; 39,139 47 7,905 396 88,222 288 82, 945 
APY decada 193 | 36,281 23 5, 611 745. 159,421 1 12 3,14 
Macs sites de demus 194 | 36,269 2 380 | 282 62, 703 2, 6,90 
A 207 | 39,225 11| 1,550) 163 86, 549 8 | 2,017 
A endi ess 160 | 30,826 4 462 | 182 40, 842 7 2,140 
August..............0.608. 180 | 26,282 2 21 375 81,261 | 5 1,22 
September .............-.- 100| 19,706 | 8 354 474 | 106,447 2 458 
October ........ seen ene 96| 19,652 6| 109) 341) 71,846 | 4 | 524 
November ............-... 71 | 13,691 4 784 286 64, 019 8 2, 06$ 
December................- 148| 29,714 5 1, 086 159 85, 492 | zm. 59, 282 
Total... | 1,871 | 370,869| 141| 25,943 | 4,604 | 1,028,215 1,986 | 509,060 
Hurble. Big Hil. | Total. 
Month A A —__A _—KÁ 
Cars | Barrels Cars. Barrels. Cars. Barrels. 
ON | 61 16,889 — 52 11,207 | 2,136 520, 507 
Febrüafty..... f e ae ERR I UR ETEE RI 998 242, 870 29 5,916 | 2,056 472, 451 
Marchi ste 1,852) 44,808; 21 8,926 | 2,807 666, 945 
O e EEEE san eos A 2,129 509,843 2 4,026 | 3,124 718, 256 
May end cda 2, 996 | 706,460 28 5,490 | 8,524 | 817,809 
June .......... O EEN 2,794 | 658,605 | 35 6,760 | 3,218 | 744,06 
Sy i acc eae Me Un A ML ee 3,281 760, 869 1 2,146 | 8,645 | — 897,28 
BAGS TEMERE OR 2, 624 630,575 |... .. LLL] eee ec ween 3,136 | 739, 541 
September .............- eene seen nsi 3050: 8T, M eed iadaaa: 3, 629 | 864,712 
o o dsoie see enc oae c es Er id epa 2,735 | — 661,806 |........].........--- 3,182 754, 361 
NoyvembéEP. ici 1,767 415,489 AN. A 2, 136 | 496, 046 
December lia 1,749 AUA Y. edie A 2, 282 541,622 
Toll | 26,036 | 6,201,109, 198 | — 89,471 | 34, 876 | 8,174,247 


NoTE.—These are the official figures furnished by the railroads which shipped the crude petroleum. 


Quantity of crude petroleum shipped by railroad in tank cars from the Humble oil field of 
Texas, at the slations named, during the year 1905, by months. 


Humble. Houston. | Total. 


Month. ————————— -- - m 
Cars. | Barrels. Cars. Barrels. Cars. Barrels. 


A A 61 ¿E m 61 | 16, 389 
February .................. Ae dM TL 998 219: 870 A Ra 998 242, 80 
Mitch Mur 1,852 444,808 |........]..........-. 1,852 | 444, 508 
ADHI tratada ete 1, 943 469, 815 186 40,028 | 2,129 509, 93 
MAS M —— a aa 2,211 534, 379 785 172,081 | 2,996 ` 706, 460 
DUNC coro E eect x: 2, 041 492, 765 753 165,840 | 2,794 658, 60€ 
A matt cups alea E 2, 989 697, 874 292 62,995 | 3,281 | 760, 869 
Porno AIT EP 2,384 | 578,889 240 52,186 ` 2,624 630, 575 
September ac ou cite A sutdo S E vp 2,210 552, 304 840 185, 443 | 8, 060 781,148 
OCLODBE ied ccce sibeV Ru dup REDDE 1, 832 462, 875 903 198,431 | 2,735 661, 306 
November vascas croata 1,19 290, 934 570 124,565 | 1,767 , 415, 489 
December. rennen 1, 014 255, 200 735 160,948 | 1,749 | 416, 148 

Told. eect eae Lot eee ra 20,732 | 5,038,602 | 5,304 | 1,162,507 26,086 | 6, 201, 109 


NOTE.—These are the official figures furnished by the railroads which shipped the crude petroleum. 


PETROLEUM. 


869 


The following tables, furnished by the Bureau of Statistics, Department of Com- 
merce and Labor, give the shipments of Texas crude petroleum and its derivatives 
from Port Arthur, Sabine Pass, and Galveston, and the ports to which this petroleum 


was shipped in 1904 and 1905, by months: 


Shipments of Texas petroleum in 1904 and 1905 from Port Arthur, Sabine Pass, and Gal- 


veston, by months and by cargoes. 


Total. 


Cargoes. | Quantity. 


Number.| Barrels. 


32 773, 148 
31 779, 320 
34 873, 325 
81 747,460 
48 | 1,123,789 
33 774, 097 
88 922, 885 
44 | 1,104,152 
81 780, 659 
30 781, 019 
30 652, 565 
34 769, 040 


416 | 10,031,459 
12 | 22,577 


428 | 10, 054, 036 


Total. 


Cargoes. | Quantity. 


32 824,527 
24 556, 223 
38 $50, 872 
35 965, 253 
40 | 1,080,522 
36 784, 338 

- 48 935, 106 
33 822, 791 
87 841, 665 
86 | $04,250 
87 946, 920 
89 862, 790 


a 1904. 
Port Arthur. Sabine Pasa. 

Month. ——— A A 

Cargoes. | Quantity. | Cargoes. Quantity. 

Number.' Barrels. | Number.) Barrels. 

IS oe orc ERG REL e ER RIDERE 26 597, 421 6 175, 727 
Februüuüty..... ocu ek 21 554, 493 10 224, 827 
MAIO... oye os 27 704, 896 7 168, 429 
April. 22i ict Aspe ini 23 585, 911 8 161, 549 
MAY coterie da 82 720, 666 16 408, 123 
PONG Lese a eiue 20 £09, 141 13 264, 956 
JUÍV Lee cuu across ond Seo LA dae Sei 24 680,571 14 292, 314 
Pur M P 25 636, 119 19 468, 033 
September ..................- esee 22 519, 528 9 211, 131 
October nani cis 17 547, 828 13 233, 191 
November....................... ee. 20 438, 221 10 214,344 
December... o uua eR EEG 24 513, 940 10 255, 100 
Totales at ease 281 | 6,958,735 135 | 3,072,724 

From Galvestoh ...........oooooooroloccoonanoo |l bee mene 
Total 2205 A A A AN, RA AN Mori tut. 

1905. 
Port Arthur. Sabine Pass. Galveston. 
Month. ==... == Ee eee ; 

 Cargoes. | Quantity. Cargoes. Quantity. | Cargoes. Quantity. 

Number. | Barrels. | Number.| Barrels. | Number. | Barrels. 

January....... 19 439, 560 13 "m ram — 
February ..... 15 327,733 G 008 A A 
March ........ 27 610, 109 11 | 240,763. osc tose A 
April.......... 22 544, 467 13 i 420,736 |. doe A 
MAY... ie 27 737, 873 10 842, 525 a3 a 121 
June.......... 21 502, 690 10 213, 635 5 8,013 
Jül O 27 623, 755 10 289, 738 6| 21,613 
August ........ 23 | — 591,624 7| 211,167 3| 20,000 
September .... 27 648, 659 5 183, 788 5 9, 218 
October ....... 26 641, 215 8 162, 977 2 58 
November..... 24 637, 106 10 809, 701 8 113 
December..... 81 681, 805 7 180, 714 1 271 
Total.... 289 | 6,986, 596 113 | 3,229,251 28 59, 410 


a Includes one cargo of 121 barrels shipped from Texas City. 


430 | 10,275, 257 
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Shipments of Texas petroleum, by porte, in 1905, by months. 
[Barrels of 42 gallons. } 
Port | January. | February March. April May. | 
m" | Se eit 
NEW ORK 5 ose c RR RES 276, 109 302, 508 | 458, 023 497, 889 672, 001 
Philadelphia..............02. 240,286 115, 965 113, 669 171,361 109, 710 | 
New Orlenns........002..-00- 126, 348 | 92,995 ' 149,322 106, 352 118,421 , 
Morgan City, La ............. 3, 595 3, 500 rA. x AAA E ASE ! 
Mareus Hook, Pa ............ ' 23,810 23, 810 23. BIO" | eua etc eae tod ai 
Dover, England.............. 67,972. ............ 59, 345 67, 244 72, 856 
Habana, Cuba ............... | Desunt uh: | ROUTERS AA DSTI 51, 190 
Tampa, Fla ce RR | 21,006 | TD PIRE RUE 53,288 lia a 
Beverly, Mass. ............... | 31, 244 | nnn CROPS 40,298 ;|............ 
Baltimore, Md.............-- | 34,498 Lee ee eee eee 22,000 |....s.eeeeee 17, 000 
Coatzacoalcos, Mexico....... | ie | 17, 445 PATE Weave Gatto teh ieee cS 
Antwerp, Belgium........... | "re LT PR ENS | 28 891 |. Gros execute | 
Cette, France ii uiros Wie Set viens O ses AME tunc Pe E ue 4, 785 
Nuevitas, Cuba .............. D duca PA | Vue sse bius | SS 3 
Queenstown, Ireland ........ A cc E T N | SNR uy 34, 435 
Veracruz, o e deus e oy A A ss ce itu edv 121 | 
Bremen MAA A eni cle eee elt teeta decem ela To e 
Liverpool, England.......... RN DON ES Meme [eme | a 
Toti. da ias mw | 824,527 556, 223 | 850, 872 965, 253 | 1, 080, 522 | 
Port July. | August. | e October. weve ¡ D tee | 
New YOrk cds 451,890 | 475,457 | 389,312 | 370,723 | 653,459 | 346, 262 
Philadelphia ..... ...... ... 113,157 | 179,666 | 134,220 | 163,779 | 101,205 , 225,000 
NewOrleans.................| 28,122 | 13,305 | 11,174 | 21,021 3,361 | 29,451 - 
Morgan City, La. ..... ..... |... esu... | E PR AAN E 2, 000 . 
Marcus Hook, Pa...... ..... 61, 905 85,714 | 100,239 47,620 23, 810 25, 000 ` 
London, England. .. ......].......... luae estet O oae tics 271 
Dover, England ...... ......| 194,974 |..........]........- 13, 444 58,625 | 132,189 | 
Habana, Cuba.... ... MT A ET Codecs S GO) iere 
Tampa, Fla............ suus 29,886 | 22,970 | 21,025 | 44,021 ........... | 18,979 
BCS CTY MAN assats co well mix eeu sette Uta wes Dp ald A 31,003 | 
Baltithorp Md. A A toos Goss A A aen 43, 875 | 
Coatzacoalcos, Mexico ...... 25,000 ced acted AA 30,017 AA teil te | 
Antwerp, Belgium... ..... AO RS 20,155 lic AS SOEUR 
Cette, France................ | CI ENTE | ue Mr 27,998 |.......... | Rudd wie sa ilius. s 
Nuevitas, Cuba.............. 7 | ai 1,218 18 | 50 PAI 
Queenstown, Ireland........ | 22 090. Leon cos 29; 100 AA uve s E esee e ELE EEG 
Veracruz, Mexico ..... ..... NUN TEO A Niece Gat A scite Rss 
Bremen,Germany..... ..... | A A A sia Merete A is ect ew ed 
Liverpool, England. .. 2 oves ltda 250 UMEN | as 
Belair, La .......... ........ BOO sie A PA | "m | deus daa 
Fort Morgan, Ala.... ....... 3,000 Us Sire iene O ieee alee ow des beste cogs 
Havre, France............... A A A err II | e de did 
Portland, England ..........|.......... LIU 048 A Ene |t edd 
La Roche Maurice, France..!.......... A doutes sees A op AEn | 5,591 
Bayonne N: J gages de A AO 19. 910-1... asini 103,147 Lees 
Belfast, Ireland cun ols ca cts 39, 198 Loses mene oy ed pem 
Tampico, Mexico..........e .sceceeces|ccceeceeee 420 |...... ees. | 72 UNDA. 
Gibara; CUDA ico een stoner A A t ris O RA 
Mobile, Ala eenean. Mee E | 3,200 eco. 
Gretnaüc Laco davis A A | suas LAE tae | UN 3, 169 
Total A 935, 106 | $22, 791 | 841,665 | 804,250 ! 946, 920 | 862, 790 | 


June. 


373, 01 
166, 143 
41,5 
$, 00 
123, 810 
34, U77 


enn... ... 
conan.» 


en... ....o.o. 
e. o eoeonossss» 


cercare... 


Total. 


5, 266, Gf 
1,834,161 
736, 706 
24,6 
zl 
760, S% 
51.230 
230, 440 
155, Sidi 
134, e? 
R9, 656 
4s, 9:6 
Sos 
1,3 
79,290 
121 

2 

250 

8, X0 
4,000 

6 

40, 022 
11,98 
177,08 
39, 198 


10, 275, 257 


~] 
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Shipments of Texas petroleum of all grades from Port Arthur, Sabine Pass, and Galveston, 


y 1902-1905, by montha. 
[Barrels of 42 gallons.) 

Month. 1902. | 1908. | 1904. 1906. 

—————— E, — Je—— — «o Ie 
A uote oh nested en Es xi mw E d 144,382: . 492,709 713, 148 824,527 
February ............. SLE IDEE E ENT 95,940! . 511,001 | 779, 322 556, 223 
March ......... MORSU EI S EE E PORT HR MEM 120, 702 515, 055 895, 849 850, 872 
O A aetna ey iates Eia 290, 972 556, 722 747, 493 965, 253 
Mu o es MUERE Not Ese CL 201, 858 544,117 | 1,123,789 | 1,080,522 
DIEM TET x EE 191, 723 | 752, 524 774,098 | 784, 338 
D —— —————— —— 451,824 | — 963,408 922, 885 935, 106 
Aügüst A xXosdesR APER ME RON PIDE DIS eek 493, 092 796,081 | 1,104,152 822, 791 
September s dcos eua a . 506,674 726, 506 730, 661 841, 665 
o o tose ee c ES salted i eee sta eed 386, 346 674, 881 781, 028 804, 250 
November Vai 02 cdc vp XR E eens 519, 084 782,371 652,567 | 946, 920 
DeCeM Dero 22 esse akuten ah Det UV oa. 583, 899 151, 901 769,044 - 862, 790 


A er tena enia an 3,985,496 , 8,000, 339 | 10,054,036 | 10,275,257 


Exports to foreign countries of crude and refined petroleum from district of Galveston ( Port 
Arthur and Sabine Pass) in 1905, by months. 


[Gallons.] 
Crude. Naphtha. | Illuminating. 

dc Quantity. , Value. | Quantity. | Value. | Quantity. | Value. 
PANUATY aida 1,996,889 | $99,841 | ...........].......... 52 $6 
February occ vous toe RRRRRÉ E 732, 713 36,636 A as es mec oto PA ded nitus equ 
MATCH TA dae 721,319 36,066] .........-] esses 2,492,504 | 162,018 
April................... Ta O 141, 219 |: iei A A [sve scuse 
MAY scores cen E | 3,601,491 , 180,075 536 $51 | 3,208,345 | 208,820 
June ici ecu reos OEE ee ST 1,431,654 71,590 |............]........-- 30 7 
AA AS 3,791,931 189,598 |.... .......].... Fu ! 5,404,883 | 331,018 
August....... eese 1,681,026 — 84,052 |........ aaant naaa.. 380,786 33, 473 
September ..............eeeseenseee 1,647,545 | 82,406 |.......LLusls haoa 1, 175, 926 72, 026 
October ............ sese see mr E O A Pen 3,084,641 | 188,934 
November ..............2ceeeescee- | 4,620 | AS ! 2,462,061 | 150,801 
December................ eere [1,411,507 | AA e endet | 3,261,545 | | 205, 347 
Tollos Peas 21,108,117 1,055, 446 | 536 54 21,560,273 | 1,352, 445 

Residuum, Lubricating and Total. 

Month. . As i Se ely AR oa ween ee eee eee 

| Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
January.....2.. scene esee | RIS, 786 | $26,837 |... ARP | 2,825,727 | $126, 687 
February .......... tyrant n ee PROMO M AR ER DM ^ 782,713 | 36,636 
Maroy. oett ecco odes lees: PAE RENTES: | CN PES .., 8,218,828 | 198,079 
A | 1,066,086 | 31,982, 144,401 | $20,116 | 4,034,751 | 198,311 

MAG cesta cee E E LUST 5, 166 311 | 3, 306 462 | 6,908,844 | 389,7 
June e a e oon 1,431,684 | — 71,587 
A A AN NO 926,463 | 27,574 250 35 | 10,123,027 | 548,225 
RAUB USE AMMIAN THER. mod ^. 5,062 708 | 2,066,874 ' 118,283 
September ................2 00.0000: l 957,436 | 28,723 | 846,913 | 110,134 | 4,627,820 293,289 
October ....:...... atea CEPR 10, 500 UL NR. REDE: - 4,358,209 — 252,553 
November. .......................- 200 15 110 40: 2,466,991" 151,076 
December............... sese 1,070,690 | 31,866 — 11,875 1,593. 5,755,117 309,381 


A coer aes 4,865,327 | 147,746 | 1,011,417 | 133, 088 | 48, 545, 670 E 688, 779 


872 MINERAL RESOURCES. 


LOUISIANA. 


Jennings.—During the year 1905 there were shipped by pipe line from the Jennings 
field 8,891,416 barrels of crude petroleum, a daily average of 24,360 barrels. This 
amounted to over three times the total production for 1904. The rate of production 
was maintained during the full year, the December runs being 685,957 barrels, a 
little less than the average monthly run of the year. 

Welsh.—During the year there were produced in the vicinity of Welsh, Calcasieu 
Parish, 16,200 barrels of crude petroleum, of which 10,000 barrels were sold and 
consumed. A high grade of oil is produced in this district. 


Analysis of petroleum from Welsh, La. 
(F. C. Thiele, Beaumont, Tex., analyst.] 


Physical characteristics: 


COEL A A II LS UE LL LEES ac Lc EE Olive green. 
ODOT aig dena ceo ORE NE ERREUR tes IL ILU eee NU IS idis da Fede s Pleasant. 
Specie RT VIV a Dee Met EN p o 19.2 Baumé at 60? F. 
WASCOSILY oce AAA A ed iL ee ... 96.89. 

Commercial product: - 
NAPA dias A E A ISO A A eae 1.05 
Tilvini ina tiniy dls: a SS E A as 30. 07 
Lubricating OU A A da deck diee 65. 38 
Coke gas and OS ii A A A dae A A A A 3.50 


Remarks: This oil is entirely free from sulphur. 


Anse-la- Butte. —During the year Anse-la-Butte, in Lafayette Parish, produced 9,000 
barrels. "This district is given a column in the table of production and value for the 
first time this year. During the years 1903 and 1904 a total of 4,065 barrels of crude 
was produced from this district, which was included in the Jennings output. There 
are two companies operating in this district, the Heyward Brothers Oil Corporation 
and the Lake Oil Company. Five productive oil wells have been completed, and a 
pipe line has been built into the district to take care of the crude. 


PRODUCTION, PRICES, AND SHIPMENTS OF LOUISIANA PETROLEUM. 


Production of petroleum in Louisiana, 1902-1905, by months. 


[Barrels.] 
Month. 1902. 1903. | 1904. 1905. 
JanUar ini I EU I TP 46, 560 35, 242 876, 096 
Bebra tyes cl coucsen uie oues A 65,108 ` 37, 720 78,852 
MIO. liim m t C ue rae Dean he oho oat Se diu aus Ea es vele 82, 900 37, 416 979. 010 
Apres d ees terete ors eU baDPPAQI Ide Sra ues nig site ais 83,725 | 66, 239 768, 686 
MüyissLi d oe o oral a 25, 000 75,279 88,152 623, 283 
JUDO oss coed diets ieee EX ee E O waeesat S 60, 000 97,137 | 86, 585 764, 392 
A ILE I vao eme 75, 000 95, 473 82, 356 661, 054 
PU SE ore es sees ata he a ee Sot Slats ahs tane 92, 894 78, 017 341, 282 731, 820 
September aeree PEN EE 68, 723 67, 345 521, 191 2,351 
s MORAN ACE A 81,257 66,630 | 530, 502 747, 636 
NOVEDOSA AA pas E A 70, 707 63, 994 557, 565 661, 682 
ee 75, 036 95,603 | 574,678 685, 544 


TOM PP— CÓ 548, 617 917,771 | 2,958, 958 8, 910, 416 
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In the following table is given a statement of production and value of crude petro- 
leum in Louisiana, 1902 to 1905, by fields: 


Production and value of petroleum in Louisiana, 1902-1905, by fields. 


[ Barrels. ] 
Jennings. Welsh.  Anse-la-Butte. | Total. 
Year a eee m ISE MESE T EET 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
1902... eus *- “BAS 617. | 9188, 085 | 2 osedecusvxsau kae xros|vesmosuesaene eu eitis 518,617 | $188,985 
1903 ......... ' 892,609 | 391,066 25,162 | $25,162 ea oso SE aule uso RS 917,771 416, 228 
1904 ......... 2, 923, 066 1,049, 144 35, 892 24,490 1... eos cel uiu eer 2, 958, 958 | 1,073, 594 


1906 ......... 8, 891, 416 |1, 589, 825 10, 000 7,500 9,000, $4,000 | 8,910,416 | 1,601,325 


Average monthly price of crude petroleum per barrel at wells in the Jennings oil field in 1904 


and 1905. 

Month 1904 1905. ! Month 1904 1905 
January ............ eee $0.30 | $0.15-80. 20 | August................. $0. 40-80. 50 | $0. 16-80. 20 
February................ . 30 .ló- .20 | September ............. . 30- .44 .18- .20 
Marlins . 40 .15- .22 || October ................ .90- .46 .18- .23 
ADT m — $0. 40- .50 .12- .22 || November ............. .22- .35 .20- .2 
May .......... DA .46- .50 .12- .22 | December.............. .18- .33 .20- .27 
A ricis .50- .52 .12- .20 

Average .......... R 7 
A 45- .57 | .12- .20 vee ae | ee 


The following table gives a statement of shipments of crude petroleum from sta- 
tions on the line of the Louisiana Western Railroad Company in Louisiana during 
the year 1905, by months: 


Rail shipments of crude petroleum from Jennings, Mermentau, and Egan atations, 
Louisiana, during the year 1905, by months. 


Jennings. | Mermentau. Egan. Total. 
Month — ——————- A eee ee 
Cars. Barrels. | Cars. Barrels. | Cars. Barrels. | Cars. Barrels. 

January............. 1,565 367,870 | 1,184 294, 810 216 57,697 | 2,968 720,377 
February ........... 1, 467 318, 272 765 195, 803 155 41,191 | 2,387 555, 266 
March i.a cece 1, 725 391, 809 829 203, 579 324 90, 511 2, 878 685, 899 
April. i25 22 atus 1, 285 277,913 835 200, 345 412 119,470 | 2,532 597, 731 
MAY. oe 809 171,918 | 1,315 296, 360 411 108,847 | 2,535 577,125 
JUNG AA m 591 143, 176 937 206, 591 362 97,128 | 1,890 446, 895 
July idas 661 152, 310 703 152, 940 544 139,624 | 1,908 444, 874 
August.............. 565 131, 967 498 108, 094 315 65,992 | 1,378 309, 053 
September .......... 666 144, 580 998 126, 126 382 100,065 | 1,646 . 840, 774 
October ............. 1,046 242, 668 710 165, 782 465 106,15» | 2,224 914, 605 
November .......... 1,657 | 351,022! 671! 163,157 | 21 49,763 | 2,439 563, 942 
December........... 1,598 856, 709 605 141, 096 339 81,235 | 2,545 979, 040 
Total.......... 13,538 | 8,050,214 | 9,653 | 2,254,686 | 4,139 | 1,060,681 | 27, 330 6, 365, 581 


NoTE.—These are the official figures, calculations being made on the basis of 310.6 pounds of crude 
petroleum to a barrel of 42 gallons. 
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CALIFORNIA OIL FIELD. 


Geology.—The geological conditions of the California oil fields differ matenally 
from all of the other great producing fields of the United States. The porous forma- 
tions which in California form the reservoirs for oil are of sand rock. The beds are 
usually much thicker than those found in the older oil fields. They often consist 
of a number of porous beds, all of which are saturated with petroleum and collectively 
give a producing horizon of many hundred feet in thickness. In most cases they do 
not lie at or near a horizontal position but are tilted, often having dips amounting to 
60° or 70%. All of the formations have been much folded and faulted so that no 
general conclusions can be reached—each separate field is a distinct geological problem 


by itself. 
PRODUCTION OF OIL IN CALIFORNIA. 


A considerable increase was added to the enormous oil production of California 
during the year 1905. This was accomplished by the maintained production in 
nearly all of the olde- fields and the addition of a decided increase from the counties 
of Fresno, Los Angeles, and Santa Barbara. 

Fresno County.—The Coalinga district of Freszo County made a steady and rapid 
growth during 1905. At the end of the year there were 228 producing wells, an 
increase of 68 during the year. The production increased from 5,114,958 barrels in 
1904 to 8,000,000 barrels in 1905. In the district there are five different pipe-line 
companies which collect the oil and deliver it to Ora station on the Southern Pacific 
Railroad. Besides this, the California Oil and Transportation Company has a pipe 
line from the field to Monterey Bay, a distance of 110 miles. The Pacific Coast Oil 
Company delivers oil from the field to Mendota station on the main line of the 
Southern Pacifie, and also connects with the main pipe line from the Kern River 
field to Point Richmond on San Francisco Bay. 

The oil-bearing stratum of the field is a dark-brown sand and gravel, from 97 to 
138 feet in thickness. Thc wells vary in depth from 700 to 2,800 feet. The oil is a 
dark greenish-black in color. It runs in gravity from 13? to 32? Baumé scale, the 
bulk of it being from 22? to 25?. 

Santa Barbara County. —The increased production of Santa Barbara County comes 
from the Santa Maria field. In the first two years of drilling in this field wells were 
bored to a depth of 1,500 to 1,700 feet. The production from this horizon was not 
great. Deeper drilling proved the existence of a second oil-bearing stratum at a 
depth of from 2,400 to 3,200 feet. From this horizon wells of tremendous capacity 
were procured. The Hartwell gusher, which was brought in during the last month 
of 1904 with an initial flow of 8,000 barrels per day, was good for 3,000 barrels a day 
at the end of 1905. 

The oil from the Santa Maria field ranges in specific gravity from 22° to 35? 
Baumé, the greater portion being between 22? and 27°. 

Lcs Angeles County. —The increased production of Los Angeles County comes from 
a new development to the west of the city of Los Angeles. This is probably an 
extension of the Los Angeles city field. In the new territory oil is produced from a 
depth of from 800 to 1,500 feet. The well produces from 100 to 300 barrels a day. 

Kern County.—The Kern River district showed a falling off in its production dur- 
ing 1905 as compared with 1904. This was not caused by the exhaustion of the 
productive territory, but by the failure to drill new wells because of the low price of 
oil in the field. With an increase in price to a more profitable figure, the territory 
is capable of a decided development. 

The oil from the Sunset district ranges in gravity from 11? to 15? of the Baumé 
scale. The heavy quality of the oil makes it undesirable for refining and incon- 
venience of handling prevents its use for fuel purposes. Prior to 1905 very little had 
gone into the market. The very qualities which make it undesirable for other uses 
give it value as a dressing for public roads. For this purpose a considerable quantity 


PETROLEUM. 875 


was consumed during 1905. The oil comes from a coarse brown sandstone or con- 
glomerate from 30 to 90 feet in thickness. The depth of wells ranges from 750 to 
1,000 feet. The pools lie in narrow belts, from 500 to 3,000 feet in width, and extend 
in a northwest and southeast direction. 

In the following table will be found the production and value of crude petroleum 
in California for the years 1904 and 1905, by counties: 


Production of crude petroleum in California in 1904 and 1905, by counties. 


[Barrels.] 
1904. | 1905. 
County. 
Quantity. Value. |p dad r Quantity. Value. Kw 
E nora senor M rc: | 5,114,958 | $1,520,847 | $0.297 | 10,967,015 | $2, 657, 009 | $0. 24 
Re Git A EN TOREO 19,608,045 | 3,431,408 .175 | 14,487,967 | 2,694,563 186 
Los Angeles.........2.02-2ceceeee 2,102,892 | 1,238,732 | — .589 | 3,169,433 | — 930,319 | . 268 
OTANEe. essen 1,473,335 | 1,147,139 7786 | 1,429,688 ! — 673,383 .471 
Santa Barbara ................... 789, 006 445, 292 .564 | 2,684,837 | 1,015,620 .378 
O ON 517,770 465, 180 . R98 337, 970 212,973 .63 
San Mateo ............. Tt 1, 600 3, 000 2.00 

50, 563 17, 949 . 955 

Santa Clam ................ sess. 41,928, — 13,836  .33 l | ! 
Total. octo ecco tust 29, 649, 434 | 8, 265, 494 | .279 | 33,427,473 | 8, 201, 846 . 245 


Se eS CF = ==: 


The following table shows the production of crude petroleum in California, by 
counties, from 1900 to 1905, inclusive: 


Production of crude petroleum in California, 1900-1905, by counties. 


| Barrels of 42 gallons.] 
Los An- Santa Ven- | Santa | San 
Year. | Fresno. | Kern. geles. | Orange. | Barbara.. tura. | Clara. | Mateo. Total. 

1900. ....... — 532,000 | 892,500 | 1,730,263 | 372,200 | 153,750 | 418,000 ri E IER 4, 324, 484 
1901........ 780,650 | 4,493,455 | 2, 188,633 | 724, 565 135, 900 463, 127 | ETA E 8,7865, 230 
1902........ | 572, 498 | 9, 705, 703 ¡ 1,938, 114 11,038,549 | 242, 840 | 484, 764 | T 1,800 | 13, 984, 268 
1903. ....... 2, 138, 058 |18, 077,900 | 2,087,627 l1. 418, 782 306,066 | 348,295 — 5,607 | 5,137 | 24,382,472 
1904. ....... 5,114, 958 |19, 608, 045 | 2,102, 892 ges 739,006 | 517,770 41,925 | 1,500 | 29, 649, 431 
1905........ 10,967,015 |14, 487,967 3, 469, 433 


peo ns 104087 337,970 | 50, 563 33, 427, 473 


WELL RECORD. 
In the following table will be found the number of wells drilled in the different 
counties of California during the year 1905, with the number producing in each 
county at the beginning and the end oí the year: 


Well record in California in 1905, by counties. 


| Produe- Completed in 1905. dente Produc- Produc- 

^ tive Jan-|-——————————————— tive De- ¡ ing De- 

vounty uaryl, | Total. | Produc- | pry sa in’ cember | cember 

1905. tive. y. © | 81, 1905. | 31, 1905. 
Fresno nananana onnon | 459 69 lo sii E 228 
Kèr A oce rated | 795 96 93 | 16 872 829 
Los Angeles ................... 854 24 23 1 219 658 446 
OTRDBE. LLL a e roa sewed oo 143 | 9 at 2 150 150 
Santa Barbera................. 249 45 44 1 8 285 193 
Ventura... eus soc os 265 5 Ducis: 8 262 246 
San Mateo....... ............. 8 4 1 3 4 5 3 
Santa Clarsa.................... E AA A O penean 3 | 3 
Total ....... wel 2,476 252 244 | 8 | 257 | 2,463 | — 2,005 

| 


€———————À —M——ÓÀ——M————M—————M—————————————— ————— 
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OTHER STATES. 
WYOMING. 


Of the different States from which petroleum is procured in small quantities, 
Wyoming probably has the most promising conditions for the development of oil 
pools of large extent. Indications of oil are found in a number of different parta of 
the State. 

A high grade of lubricating oil is produced in Natrona County. The oil is hauled 
by wagons to Casper, where it is refined. 

In Crook County, near Moorcroft, there is also a small production of a fine quality 
of lubricating oil. 

In Fremont County wells have been drilled in three different localities, in all cf 
which a production was obtained, but owing to lack of transportation facilities this 
oil has not been marketed. The quality of the oil is of the fuel variety, with an 
asphaltic base. 

The most promising locality in the State is in Uinta County. In this locality oil 
springs have been known since the time of the earliest explorations. From recent 
geological investigations by Mr. A. C. Veatch, of the United States Geological Sur- 
vey, these indications of oil are found to be along a fault line which cuts the oil- 
bearing horizon at a considerable distance below the surface. The oil-bearing 
stratum outcrops a number of miles to the east of the fault line and has been developed 
in the vicinity of Spring Valley. In the fall of 1900 the Union Pacific Railroad 
Company began a water well at Spring Valley, Wyo., and on October 14 struck a 
white sand containing a very high grade of oil at a depth between 424 and 463 feet. 
Oil was struck again in December, between 567 and 575 feet, and again the following 
May, between 1,147 and 1,159 feet. 

The following statement of the geologic conditions in which this oil exists is taken 
from the preliminary report of Mr. A. C. Veatch, of the United States Geological 
Survey, published in the Contributions to Economic Geology for 1905: a 

Geologic relations.—At Spring Valley in all wells except the one in sec. 10, T. 14 N., R. 118 W., which 
will be discussed later, oil is found in sandy layers in a black shale. Geologically, this black shale 
occurs in the basal portion of the Benton. Failure to obtain oil has been recorded in three types of 
wells: (1) Those not deep enough to reach the oil-bearing strata, such as the Nebergall and Baker 
wells (Pl. XII, B); (2) those which, because of irregularities of the sandy layers in the shales, fail to 
develop oil, although it is found in adjacent wells (examples of this type are the Consolidated Oil 
Company's wells in the southwest corner of sec. 23, T. 15 N., R. 118 W.); (3) those located on the out- 
crop of the shales, particularly those nenr the eastern edge, where the beds are less than 500 feet 
_ thick (such as the well of the Illuminating Oil Company in sec. 26 and the well on the west side of 
sec. 24, T. 15 N., R. 115 W). 

In general, no oil is found along the outcrop of this bed, but the amount increases with the dip. 
This, together with the irregularity shown in the position of the oil-bearing sands in adjoining wells 
and the fact that no water has been found in the oil-bearing beds, suggests that this oil has been 
formed from the shale in which it is found, and that the oil-bearing sands represent local sandy 
layers more or less perfectly surrounded by shales in which the oil has accumulated. This is the 
case also in the Boulder and Florence fields, although at those localities the shales are geologically 
younger. Where water is absent from the oil-bearing beds oil tends to move down the dip, and so 
far as the continuity of the porous beds allows will collect in the troughs of the 5ynclines. This is 
apparently the case in this field, and the position of the syneline and the depth of the oil-bearing 
shale at its lowest point thus becomes one of considerable economic importance. At Hilliard the 
lowest point in the shale bed is over 11,000 feet from the surface and the dip of the beds is such that 
a deep well would be extremely difficult to sink. Between Hilliard and the Aspen tunnel the syn- 
cline rises and these beds may be thoroughly prospected with a hole 2,500 to 3,000 feet deep. This isa 
good location, although the oil-spring fault to the west introduces a point of leakage and the deepen- 
ing of the syncline to the south affords a lower point of aecumulation. Because of the normal char- 
acter of the syncline at this point, a well properly placed may be drilled entirely in nearly horizontal 
strata. 


a Veatch, A. C., Coal and oil in southern Uinta County, Wyo.: Bull. U. 8. Geol. Survey No. 285, 1906, 
pp. 331-393. 
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Northward the synclinal trough deepens rapidly, and at the Lazeart mine the oil shale is perhaps 
10,000 feet from the surface. At Round Mountain the strata are overturned and faulted, and the site 
is not favorable for an oil well. Between Round Mountain and the top of the Adaville beds, north 
of Little Muddy Creek, the synclinal trough rises. The rise is gradual, the syncline is normal, and 
the locality in these respects is the best in the region. However, the great depth of the oil-bearing 
shales—5,000 to 7,000 feet—is practically prohibitive. To the north the syncline sinks, and at the 
Oregon Short Line the lowest point of the oil-bearing beds is about 15,000 feet from the surface. 
Farther north the syncline rises, and in the long trough north of a point 10 to 15 miles north of 
Kemmerer the conditions are very favorable. The depth of the oil-bearing shale in the center of the 
syncline is such that wells could be readily sunk, and test holes here are likely to yield returns. This 
region is beyond that examined this year, but enough was learned regarding it to warrant the above 
suggestion. Moreover, oil springs are reported in this region, and it is hoped that they may be 
critically examined next year. 

In general, in the region covered by this report the depth of the oil-bearing shales at the axis of 
the syncline is practically prohibitive, but the soft character of the strata suggests that the diminution 
of pore space, due to the pressure of the superincumbent beds, may be so great that the maximum 
accumulation of oil will be at some point on the limb of the syncline, between the axis and the 
outcrop. Indeed, though the oil-bearing shales underlie a much larger area, prospecting should be 
restricted to the region between the axis of the Lazeart syncline and the eroded edge of the bed on 
the west flank of the Meridian anticline (Pl. XI). 

The well of the Pittsburg and Salt Lake Oil Company, in sec. 10, T. 14 N., R. 118 W., develops an 
entirely different horizon. It is so situated that after passing through the Wasatch beds it strikes thd 
older rock below the oil-bearing Benton shale (Pl. XII, 4). It develops two oil-bearing sand beds in 
a light-blue shale, which is probably Jurassic and of the same age as the shale exposed on Twin Creek 
west of Nugget. The oil is black and more in the nature of a lubricating oil than that from the upper 
horizon. Prospecting for these lower horizons may be well carried on near and just west of the 
Meridian anticline. If in these lower strata water is also absent, the greatest yield will be found 
down the dip. In attempting to develop the shales of the same age on Twin Creek test wells should 
be located west of the outcrop, and in such a position that 500 or 1,000 feet of red beds may be drilled 
through before reaching the shales. 


Analysis of ou from well of Pittsburg-Salt Lake Oil Company, in sec. 22, T. 15 N., R. 118 W., 1 mile north 
of Spring Valley, Wyo. 
[C. F. Mabery, Cleveland, Ohio, 1900, analyst.] 


Gravity, 


Per cent. Baume Nature of product. 
- Given off at— x 
BUS SOD las Geeta teed tages Sed 21.3 65 | Gasoline. 
1500-3059 ————— cose ee ote eeeees ek 39. 7 44 | Burning oil. 
3009-9008... c eL eoodeimeac ricca reps 16.4 36 | Gas oil. 
A HE ARA AR T RA des 15.4 87 | Cracked oil (partially cracked), 
Resid qc ostra (9/2 ap ee 


Specific gravity, 0.81, or 44° Baumé. 

The oil begins to crack at 3509; of course this product is really gas oil. The distillates 805-3509, 350- 
330°, and the residue contain much paraffin. These oils become solid when cooled in tap water with 
paraflin, so the yield is large. 

We refined some of the burning oil, not, however, with reference to flash nor complete absence of 
color. It refines very easily and gives & very fine grade of burning oil. 

Of course the proportions of products will be somewhat different on a refining scale (1,000 barrels)— 
probably larger, rather than smaller, than is given on the small scale. 

This petroleum is different from any of the numerous specimens that I have previously examined 
from the Wyoming territory. 

A large amount of very light gasoline can be separated by strong cooling. 

With respect to the large proportion of gasoline and of burning oil, also of paraffin, this petroleum 
is one of the most valuable that I have ever examined. 

It isa nonsulphur oil; percentage of sulphur, 0.03. 

Very little lubricating oil can be obtained, and that only light, 28-309, as the oil begins to crack at 
350° or less, and will not stand higher distillation for the manufacture of heavier oils. 

The paraffin in this oil is 6.2 per cent of the weight of the crude oil—more than is usually found in 
American petroleum. 
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PRODUCTION. 


In the following table is found the production of petroleum from Wyoming from 
1804 to 1905, inclusive: à 


Production of petroleum in Wyoming, 1894-1905. 


(Barrels. ] 


DAA A A ET 2,369 | —————————— 5. 450 
TBO A E E E 3:450:1: LOOT pice E E E E E E E REUTERS 5, 400 
1596..... —— ———— a Raia 2 8 AL ps ge da Ra tun RR aues ras don 6. 253 
Ea coi ack Gece Soper eee een d Ra Rats JEW TWI rine ee eee tinier anne e a Seton le i awe way 8, 960 
INUS ce oto a usce reta edu e NER edd ute Eus b.400 | 1904. eee iro p E 11,512 
180 Coss eet sac Oden O A 1. TIO isese ned RR he S E eer n ee e 8, 151 
COLORADO. " 


The production of petroleum from Colorado during 1905 showed a reduction as 
compared with the previous year. The percentage of reduction was about equal in 
both the Boulder and the Florence fields. 


PRODUCTION, 


In the following table is given the production of crude petroleum from the Florence 
and Boulder fields, by months, from 1903 to 1905, inclusive: 


Production of crude petroleum in the Florence oil field in 1908, and in the Florence and 
Boulder fields in 1904 and 1905, by months. 


[ Barrels. ] 
| 1903. | 1904. | 1905. 

Month. m pce —— m is unde eee 

Florence, Florence, Boulder.| Total. Ores: Boulder.; Total. 
JANUARY 4cuceeci duxi a ee 34, 560 38, 929 | 2, 524 41, 453 | 36, 063 950 37, 013 
FObFUAES Ld rue sun eei ds 33, «59 35, 621 1, 684 40, 305 31, 721 961 32, 652 
Mutius is 37,958 | 46,202 1,493 | 47,695 | 33,838 | 1,250 34, 618 
Al ee cebat ETENA 36,990 | 40,135 |  2,001| 42,136 | 32,629 1,600! 34,229 
MAY 2... ..0cccecececceccceeees 39,676 | 40,148 1,009 ' 41,157) 82,12 610 32. 762 
Duties a siete tetas ALI 87,582 | 46,145 1,2 | 45526, 79,355 1,100 | — 80,458 
A ae cm 38,271 | 42,963 | 1,434 | 14,397] 27.691 7301 — 2x42 
AügUst 00.0.0... .cececee cece eee 37,006 | 43, 865 1,142! 45,010 | 29,158 943 30, 131 
September.......... sse sees 36,097 | — 41, 820 1,260 43,090 — 29,583 405 29, 988 
October. sess 35,939 | 40,974 | — 1,266 | 42,20 | 28, 268 916) 29,214 
November coccion 38,015 | 24,452 | 1,293 25,745 27,075 565 27,610 
December ......eeseeseeees 41,610] 39,3399 1,680 | 41,019 | 25,700 382 | — 29,0 
Total aa a 447,203 | 483,596 ' 18,167) 501,763 365,736 | 10,502 376,238 


\ | 


In the following table will be found the production and value of crude petroleum 
from the Boulder and Florence fields in Colorado from 1903 to 1905, inclusive: 


Production and value of crude petroleum in Colorado, 1903-1905, by districts. 


[Barrels.] 
1903. | 1904. 1905. 
District. o AA A T 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
BOM NES | 36, 722 | aw euud d | 18,167 | 820,034 10, 502 $11, 502 
BIOPOlDOO oce terea pi dd 417, 203 | — paz ! 483,596 ! 558,001 365, 736 326. 101 


SS A a y TAR 


UT EATE E EE | 483,925 | $431,723 | 501,768 | 578,085 | $76,238 | 387,106 
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In the following table will be found a statement of the production of crude oil in 
Colorado from 1900 to 1905, inclusive: 


Production of crude oil in Colorado, 1900-1906. 


[Barrels.] 
1900.5 co ere venim esc nt EM Fee rere ee 317,385- | 1908 a 483, 925 
A CÓ 460,520 | 1904................. v ——— oe 501, 763 
IUD. idees ux eR ura E pud FEE 896. 901.7] 1900 a 376, 238 
MISSOURI. 


In Missouri oil has been found in Clay, Vernon, and Jackson counties. In Clay 
County three wells have a small production. Vernon County produces a lubricating 
oil with an asphaltum base. The oil of Jackson County is also of lubricating quality. 
It is very black in color and almost entirely free from grit. 


Production of petroleum in Missouri, 1900-1905. 


[Barrels.] 
1900.25 cos ui erat e VER eadein die 1.002 | 1008 S veces duties wotua hieu tires ot a 3, 000 
TOON, E ER Det 52, 99511904, ene Exo EFE E TR ERU QVE a2,572 
19095. 0246 o DIU Vau ete aea ebbe as 01911-1900 co csse Lo AR i ba Hd edd a 3, 100 
a Includes the production of Michigan. , 


bIncludes the production of Michigan and Oklahoma Territory. 
MICHIGAN. 


At Port Huron, St. Clair County, are 12 wells which have been producing a small 
quantity of petroleum for several years. The oil is dark green in color and of 38° 
gravity. The wells produce two-thirds of a barrel a day from brown lime rock at a 
depth of 537 feet. 

The following is given as an analysis of Port Huron petroleum: 


Analysis of Port Huron, Mich., petroleum. 


EDT JM T 0:00: | AAA RE d ds hit E Dele eV RES 5. 00 
Napa MI DEED) cO 5. 00 
Iluminating oll....... Diae wey E cid 55. 00 

Lubricating Olla cosita 20. 00 100. 00 


PORTO RICO. 


The following table shows the variety, quantity, and value of the petroleum prod- 
ucts exported from the United States to Porto Rico in 1903, 1904, and 1905: 


Exports of refined mineral oils from the United States to Porto Rico in the years 1903, 
1904, and 1905. 


(Gallons.] 


1903. | 1904. 1905. 
Kind of oil. prose. AAA ue. ae -—- -- -— 
| Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
NaphthaB... uoces eue sewed cook 8, 463 $602 14,515 $2, 073 49, 493 $7,607 
Illuminating............. ......... 1,063, 041 123, 947 | 1,096,751 132, 656 1, 365, 446 140,769 
LubricatiD8......ooo.ooocoococococ.. 98,520 | 15,432 117,702 | 23,185 93, 513 20, 253 


O s eU E iap dnd | 1,165,024 | 139,981 | 1,228,968 | 157,914 | 1 508, 452 168,519 
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HAWAIIAN ISLANDS. 
In the following table are given the exports of petroleum products to the Hawaiian 
Islands from 1903 to 1905, inclusive: 
Exports of crude and refined petroleum to Hawaii from the United States in the years 1903, 
1904, and 1905. 


[Gallons.] 


1903. | 1904. 1905. 
Kind of oil. a eae eee A RON 


joli void Siu ees rai 21,858, 588 | $726,974 | 18,470,010 | $640, 957 | 31,904,340 $1, 112, 939 
Náphtha iaces tese idas 262, 682 33, 412 | 243, 063 29, 709 320, 703 39, 069 
Iluminating....................... 1,372,570 | 203,803 | 1,015,828 | 168,490 | 892, 094 | 142, 313 
Lubricating and paraffin .......... 131, 445 50, 232 139, 640 52,658 ` 195, 850 61, 605 

Total... i ias 23, 625, 285 oris 19,868,541 | 891,814 33,312,987 | 1,355, 926 


PHILIPPINE ISLANDS. 


The following. table shows the exports of petroleum products to the Philippine 
Islands in the vears 1903 to 1905, inclusive: 


Exports of petroleum from the United States into the Philipmne Islands in the years ending 
June 80, 1903-1905, by kinds of oil. 


[Gallons.] 

1903. 1904. 1905. 

Kind of oil. SSS Se NAI MMC MEET UPC RO E —— 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
ionge — 29, 000 $5, 715 50, 210 $9, 995 105, 000 | $16, 3H 
Illuminating oil ................... 2,803,101 | 265,624 | 3,294,020 | 385,171 | 7,358,810 750,817 
Lubricating oil..................... 57,006 8, 309 102, 721 23,717 161,734 31, 799 
JU prc 2,889,107 | 279,648 | 3,446,951 | 418,883 | 7,625, 514 | 799, 000 
IMPORTS. 


The following table, prepared by the Bureau of Statistics of the Department of 
Commerce and Labor, shows the imports of refined-petroleum products in the calen- 
dar year 1905, by customs districts and by countries: 


Im ports of mineral oil into the United States in 1905, by customs districts and by countries, 


[Gallons.] 
Free ofdutya | ^ Dutiable. 
Quantity. | Value. | Quantity. | Value. 
CUSTOMS DISTRICT. 
AIOO0SLOOR 11.4 05 ct XOzPEQE ESPERE A PAPA 200 $28 
BaltiNol A ld oe OF Oat et du 948 $85 18, 338 5, 155 
BAN RORs 6 vices A aa 38, 024 2, 609 95 21 
BORON Ls a 603, 579 33,418. A sweden one 
Newport New8...... a000 os cu ol ede tate NUS 694, 539 901,804 1. deve AN 
NEW bos cH MEET 272, 639 21, 420 40, 365 5. 736 
GAL estoi posue ered ewe NE ETE Dua Roa 4,485,236 | 220,290 | 2,608, 229 79, 955 
Moblle 20 acerca ce asec EE REESE a 637, 250 36,019 |... ease A 
New Orlcan 2. cies olen eR e E ERE RAPI NC CU ERCR EE Os 3,686,111 | 176,240 |............].......... 
O eps NER a xd 126 85 


a Mostly dead or creosote oll. 
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Imports of mineral oil into the United States in 1905, etc. —Continued. 


Free of duty. Dutiable. 
Quantity. | Value. | Quantity. | Value. 
CUSTOMS DISTRICT—continued. 

Puget Sonn e ema DC exe um a 119,700 | $12,768 |... ede der no Esse 
lop spill 2.3222 tac di 12, 000 000 125 5uco e assise Ov wes 
Chica cores heels erbe vid sontes raciones suse ie dtes gre. 43 | #4 
Detroit HR 69, 416 8459 AO eoe Tres 
HUPOI (1 E ed Se Vaccines NE Phe uei 434, 679 16, 564 |............ | "E 
Minnhe80lÀ.... e i cose til 4, 203 873 

Toll]: 5 ui o LET E 11,054,121 | 580,270 | 2,671,599 91, 857 

COUNTRY. i "M 

Belgium ceil este ha a eh ae e das iL ep A APA 46, 998 2, 936 
German Y e cL A ARA es 1, 541, 579 60, 190 32, 732 5,697 
Russia, Baltic Sea cocinada de e leida A deeds 14, 362 644 
o A A EE REA AE UNO RES 100 E A EEEE ESE 
United Kingdom.......................................... 8,928,273 | 489, 903 84, 526 4,852 
Nova Scotia, ete Louis oorr E ede be be PM eT VETE 69, 583 4, 989 245 39 
Quebec, Ontario, et............ 0. ce cece ee eeee 514, 586 25, 188 4,379 968 
MexicO.o vL iene A Et ee ces qu eee ens 432 166 
Duüteh East Indies 4... ees eth sae Pu Eee reu RT err ctewedeetE ds e vbec mE EIE 2, 537, 445 71,051 
HOM RONG 3 20222 c eo ee A A o RR AMA 480 4 

Total... role ice re EXER CEU oes 11,064,121 | 580,270 | 2,671,599 91, 857 


EXPORTS. 


The following tables are the official statement by the Bureau of Statistics of the 
Department of Commerce and Labor of the quantity and value of petroleum and its 
products (mineral oils) exported from ports and districts in the United States for the 
year ending December 31, 1905, as compared with the preceding year: 


Exports of mineral oils from the United States in 1904 and 1906. 


[Gallons.] 
| 1904. | 1905. 
Port and kind. TE e a m 
| Quantity. Value. Quantity. | Value. 
PES z A a 
CRUDE 
Dela Watts fossa C e pun: 61,783, 773 | $3, 633, 207 71,012,602 | $3,673,869 
New Sorka E 768, 659 78, 696 109, 754 9, 420 
Philadelphia....................-eee esee sse 18,973,662 | 1,300,061 10, 034, 152 612, 207 
Galveston.........ee-eesee esses stesse ` 14, 498, 551 728, 568 21,108,117 | 1,055,446 
Other districts ..........cccececececcececeeeeee ! 45, 201, 831 | 610,150 | 23, 920, 562 734, 650 
A AT 111,176,476 | 6,850, 682 | 126,185,187 | 6,085,592 
NAPHTHA. | 
Baltimore..............eesese esses serene 1, 083 222 | 3,100 540 
Boston and Charlestown......................]....- e eee cese] eee esee 2, 006 275 
Delaware ...........20000-cccececeeeccceeeeees 169, 873 15, 401 110, 697 9,810 
NeW: VOR Rs adi 9, 067, 783 | 1,020, 841 9, 463, 119 956, 297 
Philadelphia................ sees enses | — 13,599,108 | 1,058,753 17,948,998 | 1,091, 486 
GRIVOBOTI CU ooo e De n ILU cee MONROE Gites Wie a watat 586 54 
Other districts .......000 00000000000 ceeee eee eee 2,152,075 | 226,497 1, 591, 474 156, 207 
Toi ta ia 24,989,422 | 2,321,714 28, 419,930 | 2,214,609 


M R 1905——56 
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Erports of mineral oils from the United States in 1904 and 1905 —Continued. 


1904. | 1905. 
Port and kin»). SA 
Quantity. ı Value. ' Quantity. Value. 
! ——Ó———MM 
ILLUMINATING. | 
WAGs cre a aes Aleit oh ie cea Soa eve uet | 37, 009, 495 | $2, 967, 008 26, 346,654 | 82,111,779 
Boston and €harlestown.............. rene | 321,911 41, 598 502, 637 38, 216 
Dela WIDE 8k ed Polen NOU VI eed | 766, 426 43,079 | 136, 267 10,252 
New WOT ha rui oe Eu eso Linde esr e edt | 431, 402,015 | 36, 410, 854 496,113,191 | 34,278,624 
ade Dl iii 258, 027,732 | 16, 765, 552 314, 170,691 — 15,807,194 
CAIN OSTON A | 18,214,462 |. 1,051, 096 21,560,973 + 1,352,445 
Other districts ..cc..00ccccceccececececececeues | 15,616,084 — 1,102,056 22. 620, 675 | 1, 282, 139 
Wath octets E UE tale cad ieee 761,358, 155 , 58, 394,273 881,450, 388 | 54,900,049 
LUBRICATING AND PARAFFIN, | ME E ui 
Baltimore: 5 22$... du ex qe RP E AE TE QU. 2, 226, 308 250, 479 2, 870, 846 367, 646 
Boston and Charlestown...........22-sceeeee | 121,682 20, 143 110, 908 19, 114 
Dol AIO e tie die creata uei na Les 24, 459 O ERES 
New York e ds er pO E ene orla 61,728,992 | 9,195,701 77, 564, 888 — 10,175,530 © 
PlüladelpliB c cto deuce codes ades 23,310,008 | 2,479, 423 | 29, 343, 447 3,011,787 
Galveston A OA | 28,033 ` 3,214 | 1,011, 417 133, 088 
Other districts .......0...00cccccececececcceees 2,248,641 410, 964 2, 828, 699 605, 218 
Total aa pearance ores ater Ed 89,688,123 | 12,393,382 | 113,730,205 | 14,812,383 
e: fas es | EXE s 
RESIDUUM. | 
Boston and Charlestown...................... 540, 288 | 29, 516 428,712 21,07 
NOW VOER: cemcteonsc uer pie uatcotdese casey 9, 403, 044 | 22,853 15, 500, 729 472, 915 
Pide pis iia 16,207,982 | 527,538 45, 937, 183 1, 321,213 
UR IV CRO Thon osuere Mu rU ter EE | 7,525, 140 | 240,878 , 4, 865, 327 117, 746 
Other districts ......... 00.0.0 ree rr | 1,167,076 : 63,241. 3, 995. 926 164, 312 
A bee ac ds Er a | 34,901,100 | 1,174,156 70, 727, 877 2. 127,696 
Grand A 1,022,116,276 80,624,207 — 1,220,513,587 | 79,640.92 
Eod MERE | | 
RECAPITULATION BY KINDS. 
[Gallons.] 
1904. 1905. 
Quantity. Value. Quantity. Value. 
Crude petroleum. ........0... 0c cceeeeeee cece: 111,176,476 — $6,350, 682 | 126,185,187 | $6,085,502 
Nidia 24,989, 422 2,321,714 | 25, 419, 930 2, 214, 609 
Iluminating oil .....oooooocccccccococncncncnos 761, 358,155 38,981,273 B81, 450, 388 | 54,900, 649 
Lubricating oil and paraffin.................. 89, 688, 123 | 12, 393, 382 113, 730, 205 14,312, 553 
ROSA oor noise poop t iS Ail 34,904,100 — 1,174,156 70, 727, 877 2,127,696 
A den us Bos Asean 1,022,116,276 80,624,207 | 1,220,513,587 | 79,640,929 
l | 
RECAPITULATION BY PORTS. 
Ba iio rei. A AN | 39, 236, 886 | $3, 247, 709 29,220,600 | $2,479. 965 
Boston and Charlestown.................. ee. | 983,911 , 91, 287 1, 044, 263 99, 112 
DolnwWüfi es eue ec conte cea Dac Ene cde AI 3,695, 145 71,259,566 | 3,693,931 
Wew Yd SORT nn ance Slacks 512, 370,493 | 47, 028, 945 598, 751,681 | 45,892, 729 
Philadelphia. ..........0..0. cece eene ene 330, 178, 462 | 22,131,327 416, 734,471 | 21,843, 887 
A A A 40,266,186 : 2,026,756 48,545,670 | 2,688,779 
Other districts ..........0.cccccccecccecececees 36, 386, 307 ! 2, 403, 038 54,957,336 | 2, 942, 526 
Grand totals sso los ica se 1, 022, 116, 276 | 80,624,207 | 1,220,513,587 | 79, 640, 929 
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The following table exhibits the total production of crude petroleum from 1871 to 
1905, in barrels and in gallons, also the separate derivatives exported and their value, 
together with their sum and value. This amount represents approximately 45 per 
cent of the total refined product that was obtained from the crude petroleum in the 
United States during that period: 


Quantity of crude petroleum produced in, and quantities and values of petroleum products 
exported from, the United States during each of the calendar years from 1871 to 1905, 
inclusive. 


Production. Exports. 
Year. | Mineral, crude (includ- nee S e en 
| Barrels of 42 Gallons. ing all natural oils, | |. 
gallons. i keni regard to grav- Naphtha, benzine, gaso- 
y). line, etc. 
| | Gallons. Gallons. 

E A ) 5, 205, 234 218, 619, 828 11, 278, 589 $2,171, 706 8, 396, 905 $895, 910 
INL ees 6, 293, 194 264,314,148 | 16,363,975 2, 761, 094 8,688,257 | — 1,307,058 
e teer des 9, 893, 786 415,539,012 | — 19,643, 740 2,665,171 | 10,250,497 ^ 1,266,962 
18/4.:... xs 10, 926, 945 458, 931, 690 14, 430, 851 1, 428, 494 10, 616, 644 | 997, 355 
I8 5. Qe hehe es 8, 787,514 369, 075, 588 16, 536, 800 1, 738, 589 14, 048, 726 1, 392, 192 
uste 9, 132, 669 383, 572,098 | 25, 343,271 3,343,768 | 13,252,751 1,502,498 
TST A 13,350,363 | 560,715,246 | 28,773,233 | 3,267,309 | 19,565,909 ' 1,938,672 
W808 A 15, 396, 868 646, 668, 456 24, 049, 604 2, 169, 790 13, 431, 782 1,077, 402 
E AA 19, 914, 146 836, 394,132 | 28,601,600 2,069,458 | 19,524,582 | — 1,367,996 
1880............-. 26, 286,123 | 1,104,017,166 | 36,748,116 2,772,400 | 15,115,131 1,344,529 
188]... seres 27,661,238 | 1,161,771, 996 40, 430, 108 3, 089, 297 20, 655, 116 ! 1, 981, 197 
1882 e 30, 349, 897 | 1,274, 695, 674 45,011, 154 3,373, 302 16, 969, 839 1,304, 041 
1883 cian 23, 449, 633 984, 8941, 586 59, 018, 537 4, 439, 097 17, 365, 314 1, 195, 035 
Vias ! 24,218,438 | 1,017,174,396 | 79,679,395 6,102,810 | 13,676, 421 1, 182, 528 
1885 eu So esau | 91, 858, 785 918,068,970 | 81,435,609 6,040,685 | 14,739,469 | 1,160,999 
Ira 28, 064, 841 1,178, 723, 322 76, 346, 480 5, 068, 409 14, 474, 951 1, 264, 736 
e soup ROEevt 28,283,488 | 1,187,906, 286 80, 650, 286 5,141, 833 12, 382, 213 1, 019, 043 
I88B Lies es 27,612,025 | 1,159, 705, 050 77, SAY, 452 5, 454, 705 13, 481, 706 1, 083, 429 
1889. coe scien eos 35,163,513 | 1,476, 867, 546 85, 189, 658 6, 134, 002 13, 984, 407 1, 208, 116 
1890. ............-- 45,823,572 | 1,924,590,024 | 96,572,625 6,535,499 | 12,462,636 1,050, 613 
TSO) ARA 54,292,655 | 2,280, 291, 510 96, 722, 807 5,365, 579 11, 424, 993 868, 137 
T892. ta 50,514,657 | 2,121,615,594 | 104,397, 107 4, 696, 191 16, 393, 284 1, 037, 558 
1893a ............ 48, 431,066 | 2,084, 104, 772 111, 703, 508 4,567,391 17, 304, 005 1,074,710 
1894a ............ 49, 344,516 2, 072, 469, 672 121, 926, 349 4, 415, 915 15,555, 754 943, 970 
1895 d... x 52,892,276 | 2,221,475,592 | 111, 285, 264 5,161,710 14, 801, 224 910, 988 
18964 ............ 60, 960, 361 | 2,560,335, 162 | 110, 923, 620 6,121,836 | 12,349,319 1,059, 542 
1897... err ns 60,475,516 | 2,539,971,672 | 121,488, 726 5, 020, 968 13, 430, 320 994, 781 
1898............-. 55,364,233 | 2,325,297,786 | 114,915,082 4,764,111 | 17,026,626 1,053, 231 
1899.............. 57,070,850 | 2,396,975, 700 | 117, 683, 967 5,957,829 | 17,904,015 | 1,557,607 
1900 AAA 63, 620,529 | 2,672,062, 218 138, 161, 173 7,340, 749 18, 570, 485 1, 681, 201 
O aeaeo 69,389,194 | 2,914,346,148 | 127,008,002 6,037,544 | 21,684,734 | 1,741,547 
1902 cadera 88, 766,916 | 3,728, 210,472 | 145, 233, 723 6, 331, 011 19, 682, 637 1, 392, 771 
1908.............- 100, 461,337 | 4,219,376,154 | 126,511,687 6,782,136 | 12,973,158 1,518, 541 
1004 ooo 117, 080, 960 | 4,917, 400,320 | 111, 176, 476 6, 350, 682 24, 989, 422 2, 321, 714 
1905.......... 2... 184, 717, 550 | 5, 658, 138, 360 | 126, 185, 187 6, 085, 592 28, 419, 930 2, 214, 609 


a Exports are for fiscal years from 1893 to 1896, inclusive. 
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Quantity of erude petroleum produced in, and quantities and values of petroleum products 
exported from, the United States, etc.—Continued. 


| Muminating. 


Gallons. 
1871 ... 152,178, 813 
1872 ... 118, 259, 832 
1873 ... 207,595, 988 
1874 ... 206,562, 977 
1875 ... 208, 675, 748 
1876 ... 220, $31, 608 
1877 ... 307, 373, 842 
1878 ... 306, 212, 506 
1879 ... 365, 597, 407 
1880 ... 286,131, 557 
1881... 444, 606, 615 
1882 ... 428, 424, 581 
1853 ... 440, 150, 660 
1884 ... 433, 851, 275 
1885 ... 445, 880, 518 
1886 ... 485, 120, 680 
1887 ... 485, 212, 107 
1888 ... 455, 045, 744 
1889 . .. 551, 769, 666 
1890 ... 550, 873, 438 
1891 ... 531, 445, 099 


1892... 589, 418, 185 


1893 . . 642, 239, 816 
18944 .. 730, 368, 626 
18954 .. 714,859, 144 
18964 . .|716, 455, 565 
1897 ...,795, 919, 525 
1898 . .. 1761, 152, 107 
1899 ...724, 562, 993 
1900 ... 739, 163, 464 
1901 ... 827, 479, 493 
1902 ... 77%, 800, 978 
1903 ... 691, 537, 224 


1904 ... 761, 358, 155 


233, 493, 351 


ee ee ———HM—— a — HÀ t M —— e 


| 


29, 456, 453 
41, 357, 686 
30, 168, 747 
28, 168, 572 
44, 059, 066 
51, 306, 205 
36, R55, 798 
32, 811, 755 
29, 047, 908 
42, 122, 653 
37, 635, 981 
39, 470, 352 
39, 150, 794 
39, 476, 082 
39, 012, 922 
37, 007, 336 
37, 236, 111 
41, 215, 192 
39, 826, 086 
34, 879, 759 
31, 826, 545 
31, 719, 404 
30, 676,217 
34, 706, 844 
48, 630, 920 
46, 229, 579 
38, 542, 082 
48, 466, 200 
54, 692, 872 
53, 490, 713 
49, 079, 055 
51,355, 668 
58, 384, 273 


1905 ... 881, 450, 388 | 54, 900, 649 


a Exports are for fiscal years from 1893 to 1896, inclusive. 


Exports. 


Mineral, refined or manufactured. 


Lubricating (heavy 
paratiin, etc.). 


Gallons. 
240, 228 
438, 425 

1, 502, 503 
993, 068 
938, 052 

1, 157, 929 

1, 914, 129 

2, 525, 54b 

3, 168, 561 

5, 607, 009 

5, 053, 862 

8, 821, 536 

10, 108, 394 
11, 985, 219 
12, 975, 955 
13, 948, 367 
20, 582, 613 
24, 510, 137 
27, 903, 267 
32, 090, 537 
33, 310, 264 
34, 026, 855 
32, 432, 857 
40, 190, 577 
43, 418, 942 
50, 525, 530 
51, 228,284 
63, 968, 341 
69, 329, 188 
71,211,353 
79, 305, 938 
82, 200, 503 
95, 621, 941 
89, 688, 123 


Vario 


A a € M M M —— M M —— M —— M ————9 ——. 


$92, 408 
180, 462 
517, 466 
269, 886 
265, 837 
70, 431 
577,610 
698, 182 
713, 208 
1,141, 825 
1, 165, 605 
2, 034, 487 
2, 193, 245 
2, 443, 385 
2, 659, 210 
2, 689, 464 
3, 559, 280 
4,215, 449 
4, 638, 724 
4, 766, R50 
4, 999, 978 
5, 180, 643 
4, 738, ^92 
5, 449, 000 
5, 867, 477 
6,556, 775 
6,478, 479 
7, 385, 004 
8, 344, 735 
9, 933, 548 
10, 260, 125 
10, 872, 154 
12, 690, 065 
12, 393, 382 
14, 312, 383 


Exports. 
Residuum (tar, pitch 
and all other, from’ 
which the light Total. 
bodies have been 
distilled). 
Gallons. Gallons. 
101,052 | $10,450 | 152,195,617 $36, 663, $25 
568,218 | 56,618 | 144,318, 707 | 33,761, 685 
1,377,180 | 117,595 | 240,369,908 | 45, 924, 880 
2,504,628 | 177,794 | 235, 108,168 | 33,042, 276 
2,323,986 | 169,671 | 237,526,312 | 31,734, 861 
2,863,896 | 239,461 | 263, 449,455 | 49,545, 219 
4,256,112 | 390,077 | 361,883,225 57,639,873 
3,126,816 | 220,835 | 319,346,253 41,022,007 
4,827,522 | 273,050 | 421,719,782 37,235.46; 
3,177,630 | 198,983 | 346,779,443 , 34,505,645 
3,756,018 | 197,021 | 514,561,719 ' 48,556, 103 
4,265,352 | 275,963 | 503, 492, 462 ! 44,623,074 
6,502,524 | 465,350 | 533,145, 429 | 47, 763, (779 
5,303,298 | 327,599 | 544,495, 608 ; 49.457, 116 
5,713,908 | 334,767 | 560,784, 459 | 49,671,743 
1,993,824 | 109,673 | 591,884,302 | 48, 145,204 
2,989,098 | 141,350 | 601,846,317 | 46, N98, 842 
1,870,596 | 116,009 | 572,457,975 > 48, 105, 705 
1,858,458 | 97,205 | 680,705, 456 | 53,293, 209 
1,830,612 | 91,905 | 693,829,848 | 52,270,983 
1,002,414 | 61,382 | 673,905,577 | 46,174, So 
403,032 | 38,220 | 744,638,463 | 42,729 157 
541,044 | 41,661 | 804,221, 230 | 42,142,056 
211,008 | 14,704 | 908,252,314 | 41,499, X6 
137,508 | 13,063 | 884,502,082 | 46, 660, UN? 
204,960 | 14,330 | 890,458,994 | 62, 388, 403 
12,230,902 | 333,740 | 994,297,757 | 59,057. 94: 
29,418,454 | 806,570 | 986 480,610 | 52,551,045 
21,544,278 | 655,878 | 951,024, 441 | 64, 982, 249 
19,749,996 | 845,337 | 986,856, 474 | 74,493. 
27,596,352 1,254,983 1,079,074,519 | 72, 784,912 
38,315,760 | 922,152 1,064,233. 601 | 68, 597, 14 
9,753,240 | 282,129 | 936, 697,255 | 72, 628, 59 
34, 904, 100 1,174,156 1,022, 116, 276 80, 624, 20 
70,727,877 2,127,696 |1,220,513,587 | 79, 640,99 


| | 
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PRICES. 


In the following tables the prices per gallon of refined oils of 70? Abel test are 
given. 


Weekly prices of refined petroleum in the United States in 1905, in bulk and cases at New 
York and in barrels at Philadelphia. 


(Cents per gallon.) d 
Refined oil. | | Refined oil. 

Week ending— New York. | debida: Week ending— | New York. | delphi. 
Bulk. Cases. | Barrels. | Bulk. | Cases, | Barrels. 

January 7............-- ' 4.60 10.35) 7.45 || Julyl................-- (| 400 9.754 6. 8b 
January 4o osos | 4.50; 10.25 | 7.35 || July Bicis NT | 4. 00 | 9. 75 6. 85 
January 21............. | 4.50 10. 25 7.85 || July 16................. 4.00 9.75 6.85 
January 28............. , 450| 10.25 | 7.95 || 3üly iris 4.00: 9.75 6. 85 
February 4............. ' 4,35 | 10.10 7.20 || July 29............ | 4.00 | 9,75 6. 85 
February 11............ 4.35 | 10.10 7.20 |' August 5.............4. 4.00 97 6. 85 
February 18............ 4.35 | 10.10 7.20 |, August 12............. | 4.00: 9.75 6. 85 
February 25... ......... | 4.35 10.10 7.20 || August 19. ............. 400! 9.75] — 685 
March 4................ ! 4.35. 10.10 7.20 August 26.............. 4.00! 9.75 6. 85 
March 11............... 4.35 10.10 7.20 | September 2........... 4.00| 9.75 | 6. 85 
Mareh I8. cocos cioe 52 4.35 10.10 7.20 | September 9........... 4.00! 9.75 | 6. 85 
March 25.......... Ls. 4.25 — 10.00 7.10 ' September 16.......... 4.85 | 10.00 | 7.20 
Ai boss 4.25 10.00 7.10 | September 23.......... 4.60 ' 10.35 ! 7.45 
ADM Ru oirarcéuiEs | 4.25 10.00 | 7.10 | September 30.......... 4.70 10.35 7. 55 
EAS | 415, 9.90 7.00 | October 7....... —— 4.70 | 10.35 7.55 
April 22................ 415! 9.90 7.00 || October 14............. 4.70 | 10.35 7.55 
April oo |^ 405! 9.80 6.80 | October 21............. 4.80 | 10.45 7.65 
MAF dal 4.05 9.80 6.80 || October 28............. 4.80 | 10.45 7.65 
May Sirocco ! 4.0 9.80 6. 80 | November 4 ........... 4.80 | 10.45 7.65 
E 4.05 | 9.80 6.80 | November 11 .......... © 4.80 | 10.45 7.65 
May On echec 4.00, 9.75 6.85 |, November 18 .......... | 4.70| 10.35 7.55 
SUNG AA 4.00! 9.75 6.85 | November 25 .......... 4.70 | 10.35 7.56 
Junel0................. 4. 00 9.7 6.85 |! December 2............ 4.7 10. 35 7.55 
ÓN 4.00 9.75 6.85 || December9............ | 4.70] 10.35 7.55 
Je A csse 4.00 9.75 | 6. 85 | December 16. .......... © 470 | 10.35 7.55 


Wholesale prices of refined petroleum at New York at the first of each month, 1901-1905. 


[Cents per gallon.] 
| 1901. | 1902. 1903. 1904. | 1905. 
| Per gallon. Per gallon. Per gallon. Per gallon. Per gallon. 
Month. poseer ee Hex rA Set V : | EE 
In In >| In E In -! In 
2 In |2 In 12. +... |] In Zien In ji In 
E | EAT Causes. E AE Cases | Z | bud cases, E | um CASOS. & | nd cases 
January ......... 2,7.60| 8.65 |1, 7.20 | 8.30 7 | &30 | 10.60 | 6 | 9.10 11.80 | 4; 7.65 10. 35 
February...... (67.70, 8.75|5) 7.20| 8.30: 4 (8.20 | 10.50 | 3 19.10 | 11.80 :1 7.25| 9.95 
March... e 6 7.95) 9.0015 | 7.20 | 8.30 418.20 10.50 | 2 | 8.75 | 11.40 1 | 7.95 | 9.95 
April. i ee eius 3 7.95| 9.00|2,7.20| 8.30 1 | 8.35 | 10.50 6 8.50, 11.205 17.151 9.85 
E PN 1|7.40| 8.40,6 | 7.40 | 8.50 6 8.35 10.50 | 418.15 | 10.55 316.95 | 9.65 
June............. 1516.90 ola a 8.50 3 58.55/10.50|1: 8.15 10.85 | 7 6.90 | 9.60 
101 rr la 6.90, 7.90 2 7.40 8.50 „1 | 8.55 | 10.50 6 | 7.95 10.65 5, 6.90 9.60 
Angust ,......... E 7.50, 8,50 6 | 7.20} 8.50 5 |8.55 | 10.50 |3 | 7.70 | 10.40 | 2 6.90| 9.60 
September.,..... (1417.50, 8.50,3]|7.70, 8.50 3 | 8.55 | 10.50 717.85 10.55 | 6 6.90 | 9.60 
4 
October ......... 12 | 7.65 8.75 11 7.20 | 8.50 ,7,8.80 | 11.50 [5 | 7.95 10.65 4 | 7.60! 10.30 
November....... 617.65| 8.7515]| 7.45 | 8.75 4 | 9.20 | 11.90 | 2 | 7.95 | 10.65 ' 1) 7.70 | 10.40 
December ....... 4|7.05| 8.75 | 3|7.90| 9.20 2 | 9.50 | 12.20 | 7 | 7.95 | 10.65 | 6 | 7.60 | 10.30 
| 
a S eS A da. "P^ TR a el MPa SEIEN 
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Monthly average prices per gallon of oil exported from the United States in bulk, 1902-1905. 


[Cents per gallon.] 


1902. | 1903. | 1904. | 1905. 
x y PE pr i | a 
Month. Mineral, | ROM. Mineral, [cónica Mineral, humi Mineral. iei. 
` ting. i ting. | ird ting. | ' | ting. 
f i 
January ...........- 45^ 6.2 5.4 7.4 | 6.4 8.1 5.3 6.6 
February ........... 4.1: 6.3 3.9 7.1 | 6.1 8.7 5.4 6.2 
March .............. 4.5 6.0 6.0 7.0 | 5.9 8.3 5.3 6.8 
A 4.0 6.3 4.8 12: 6.8 n5: 4,5 7.0 
May.......- eese nnne 4.5 6.5 5.4 7.4 | 5.7 78 4.6 5.9 
JUHB a 4.8 6.0 5.6 6.9. 5.8 7.8 4.9 | 5.9 
TW ieee i Solar. 3.9 6.3 5.4 7.1 6.9 7.1 4.8 5.9 
August...........--- 4.3 6.1 5.7 7.0 | 6.4 7.5 4.1 6.1 
September .......... 4.3 5.8 4.5 7.8 ' 5.0 7.9 4.7 5.8 
October ............. 5.0 6.2 5.7 8.0 5.6 7.7 4.8 2 
November .......... 4.4 6.6 6.1 7.9 5.2 7.1 4.5 6.5 
December........... 3.9 7.8 5.5 | 8.6 5.8 6.9 5.1 6.4 
i 


Prices of American refined petroleum at Antwerp, Bremen, London, and Liverpool in 1904 
and 1905. 


———————— o — aa 


Antwerp (francs Bremen (marks 


London (perice per | Liverpool (pence 
per 100 kilograms). | per 50 kilograms). 


imperial gallon). pu dE gal- 


1904. 1905. 1904. 1905. 


| 
| 1904 1905. | 1904 1906. 

"RECON ONERE. EET EIA Mi TOY ESTER: OAT DORA ME DAR aR eee 

January 1 to 15...... 22 19 635|  635| 7-72 BE | 7 él 
January 15 to 31..... 22 19 -184 6. 35 | 6.35 7i 51-51 | 7 61-6 
February 1 to 14..... 22 -214 18} 6.35 | 6.35 73 5) | 74 6 
February 14 to 29....| 214-21 18i 6.35 ` 6.35 78-74 51-51 | 74 6 
March 1 to15........ 21 -20} 18} 6.35. 6.35! 7-7} 51 74-71 6 
March 15 to 31....... | 201-20: | 184-182 6.35 | 6.35 | 7} 5} 7 6 
April 1 to 15......... | 20:1-20 | 183-173 6.35 6.35 74 5 7 65 
April 15 to 30........ 20 -193 | 171-170 6.35 6.35 71-64 5} 74 5 
May 1 to 15.......... 193 174 6.35! 6.35 64 51 d 5 
May 15 to 3l......... 193-19} 174 6.35 | 6.35 61-63 5} 73-7 5 
June 1 to 15 ......... 191-191 171 6.35 | 6.35 6-5; n 7 5 
June 15 to 30 ........ 191-19 174 6. 35 | 6.35 b; 51-51 7 5H 
July 1 to 15.......... 19 -184 17i 6. 35 6. 35 51-51 | 5i-5i 7 6- 5 
July 15 to 31......... 183 174 6.35 | 6.35 515) 5152 7- 63 54 
August 1 to 15....... 183 17} 6.35 6. 35 54 51-5i | 64-61 6 
August 15 to 31...... 183 174 6.35 6. 35 5l 5j-5i 6i 6 
Septemberltol15....| 184-19 | 174-18 6.35 ' 6.35 51-51 54-54 6} 6 
September 15 to 30...) 19 -19} | 18 -19 6.35 . 6. 35 5i 54-65 6} 6 
October 1 to 15...... 19} 19 6. 35 | 6.35 5i 51-7 64 6 -6i 
October 15 to 31 ..... 19} | 19 -194 6.35 6.35 5i 64-6; | 6l 61-51 
November 1 to 15.... 19} 19} 6.35 6.35! 51-54 63-7} 6l 65-11 
November 16 to 30... 19} 194 6.35 ` 6. 35 59-54 71-7 6} 71-8 
December 1 to 15.... 19} 19} 6. 35 6. 35 5} 74-65 6i 8 
December 15 to 31..., 194-19 191 6.35 | 6. 35 5} 63-6} 61-61 | 8 -ii 

| t 
100 kilograms=220.46 pounds, 1 franc=19.3 cents. 
277 cubic inches=1 imperial gallon=1.199 United States gallons. 1 penny =2.027 cents. 


231 cubic inches=1 United States gallon=0.834 imperial gallon. 1 mark=23.8 cents. 
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FOREIGN MARKETS. 
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In the following table is given a statement showing the foreign markets for our 
oil in the four fiscal years ending June 30, 1905: 


Exports of petroleum in its various. forma from the United States for the fiscal years 


1902-1905, by countries, 


[Gallons.] , 
| Year ending June 30— 
Country and kind. : 
| 1902. 1903. 1904. 1905. 
CRUDE. 
Europe: 
Erülog ll es AI quAweess e uua ds bea 89, 733, 082 82,192, 041 66, 212, 481 47,015,325 
GOFIDIIN sci cont tome p a ici EE ERSN EE Retos 6, 848, 989 6, 338, 191 3, 990, 063 5, 669, 934 
MNEENGTI ANOS ious ao o idas 1, 266, 406 774, 085 
SPH usce eee exerc UO eret UE 10, 182, 815 11, 095, 516 8, 066, 482 11, 822, 756 
United Kingdom ......................... 7,631, 278 17, 769, 325 12, 021, 692 14,075,577 
Other Europe sce ita ods waded REUS 69, S84 8, 166 100 529 
POUR So cens ales tbe dU eet E 114, 315, 698 | 117, 403, 239 91, 557, 224 79, 358, 206 
North America: ua j - 
MEXICO sa 10, 344, 913 9, 859, 154 10, 938, 441 14, 036, 517 
CUA daa 6, 126,778 5, 119, 813 6, 212, 648 7, 440, 234 
A A dE vna UA RU 5, 862, 148 : 22, 220, 665 
Other North America. ..............0000.- 76, 276 2, 505, 014 8, 580 3,073 
OU A O Dur dedu 17,047,967 17,483,981 23, 016, 790 43, 700, 489 
AA O bp ew ne 1; 990 soit oh ae wre ei | 315 
All other countries ....................... 2,173, 199 etc eos erect 2, 906 | ed ae Kad (ais 
Total erude orando adsis 133, 536, 800 134,892,170 | 114,576, 920 123, 059, 010 
REFINED. CO ee gan ccc IP a EN IL 
Naphtha. 
Europe: ; 
INCE ooer on A NS 4, 381, 896 5, 550, 675 7,147, 827 8, 980, 020 
GEMA ases cose pe nad eho at ec 7,852, 195 ! 1, 566, 357 beh oar ern 3, 258, 042 
A eos pd Ee ratto era Mare asta Pd ains a Reva Ep 284, 302 268, 354 
United Kingdom ......................... 8,259,392 | — 2,376,877 5, 942, 545 11, 806, 289 
Other Europ zicsesocsco sre e mer REL 728, 505 295, 713 6, 822 | 2, 393, 251 
TOlllo os d alncvesu rA Lu D ee | 21,221,958 ^ 10,089,622 | 13,380,996 | 26,705,956 
ES PEE s um imi up ra re €— 
North AMerica 10 aii Avocet decals | 1,269,159 - 1.642, 869 | 2, 198,312 1,645,875 
West INS 254 id 12, 250 . 23, 231 | 34, 601 32, 042 
South ADC ios vee cease oleae sh d RE EE. 171, 438 | 292, 066 | 298,769 | 502, 955 
Asin and Oceania............... cece cece eeeeee 781,505 913, 336 | 794,264 | 1,572, 965 
PDTC d suceda mister RAE eae WN ie EE A 42, 109 178, 104 203, 179 | 306, 882 
OU eat — | 2,276,491 — 3,049,000 | 3,520,125 | — 4,110,699 
Total naphtha .........................- | 23, 498, 479 : 13, 139, 228 16, 910, 121 | 30, 816, 655 > 
Illuminating. ua ^ | 7 po 
Europe: | | 
Belgium eresie a ease |o 43,231,583 44, 141, 816 38, 569, 610 | 39, 526, 415 
A d SENTO NES | 16,889,651 — 17,566,033 | — 22,102,981 15, 550, 986 
PYANCC A A ÓN | 4, 379, 511 5, 320, 033 3, 843, 527 9, 575, ^89 
CEA Y" wii ie ect en peru des | 133,241,233 111,336,427 | 113,069, 001 | 126, 577, 304 
A EROR |! 21.302,433 24,175,999 | 12,736,187 © — 23,048,026 
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Exports of petroleum in its various Jorms from the United States, etc.—Continued. 


—————— ——————————————M———M —MMÓMM— — Á— À— M —— — — o — 


Year ending June 30— 


Country and kind. 


REFINED—continued. 
Illuminating—Continued. 


Europe—Continued. 
o AA A e eio ee ue Eae pae 
Sweden and Norway 
United Kingdom 
a o AAA i ume ee ace 
Other Europe 


9099«02009092092»22s9»a"0229«7299 


..4A.1.00000. 0... 4... 0. reece ooo... .......... 


North America: 
British North America 
Central America 
MEXICO iia 
West Indies— 
British 


ea. o... p$95.<.<.0.0%7< 0.0.0... 


Lao nn... .<.<.a..oceonnao e... 


<a. 0.0 cn. anar... . e... 0o.-0.00:.:...... 


COLO ro... .o canon nsarnesarasaos sao 


Li 


Other North America ..................... 


.“.. e nc... on... ... <<. ..0......100%0050%<7»..0.. 9.2... 0. 


creo .n..n.......- 0.2000 2n0%00060.....o . oo. 
Lose. nen. e... . ro. .£.0.-:90.-0 0.0.0 .0%.0.9090000000. 


ce... ce. .o. e... 0:..<- <<... e. e..£.0£0.0.0.%-.2-2A. 24... .-..-.L.. 


UFÜüpgüNN ¿aid ds 
Venezuela 


e... 9.9.9. 00002<0.<.<000.<<0. 000.600... .. 


.ce.o.oro.n. nen. e. .o.o.vo....os 


+rao e... .n.on ne... o sc .eoconnsnn .an ...n....... ... » 


Asia: 
Chinese Empire 
Hongkong ia 
East Indies— 

British 


eaeeeses ewe sce seas amen 00000... 


co ........ 0... n.<<.9£< 0.0002... 90-600... 0.2 


e. nn... 200 2.9. 1.4000. ..noh..o. eo... o..oo 


*6n.oco.en enn... nn... <<. 0200600 000a<.......... 


6... Ln. o._e.< ae... nn... ..0..2...<.9.:1.%0onx0on0n000.... 


Oceania: 
British Australasia 


e*o92.2.- 240070042002 oo ooo 


Philippine Islands ........................ | 


Other Oceania 


a... ne... 0. <.-.<..<20.:0x...x.k LIS... .u.. 


ce... oenn.en.enn nn neo. no ones... .. o... 


British Africa 
Other Africa 


eee 90000000. .«<<o cano ooo sen. .o....o» 


*“.0:-00000...eoe <...n..e. pene on» ec... . oc 


Total illuminating 


«992979927099 2:29242492422292929 


Lubricating, 


e. e. e... e ener cnn... ce ..e eo. .e non.» 


.....n.n. n. .e.ALeOELLLLCLOAOICaA sn... . n. an. n.n ..n.o.. 


GOMA Y sio AN 


Italy 


**—"0000000622992060902*90»99.495-m079000824225 


| 
| 
| 
| 


110, 087, 458 
25, 447, 181 
174, 057, 928 
4, 482, 064 
1, 336, 875 


529, 935, 821 


13, 767.123 
1, 462, 787 
461, 266 


2,588, 784 
8, 723,017 
709, 500 


22, 667, 482 


15, 818, 832 
21,389, 827 
5, 945, 330 
2, 918, 600 
1, 259, 776 
3. 391, 885 


50, 724, 20 


89, 368, 014 
18, 660, 090 


24, 853, 070 
9, 798, 770 
1, 242, 000 

26, 824, 694 

4,194, 710 
174, 941, 348 


21, 633, 821 
7, 958, 810 
4, 770 


11, 621, 470 
8, 990, 181 
822, 881, 963 


6, 212, 754 
8, 755, 856 
12, 385, 112 


1902. 1903. 1904. 
120, 954, 536 | 116,817,141 | 111, 325, 359 
31, 209, 568 24, 914, 630 28, 588, 783 
211,228,093 | 149,281,493 | 165,245, 727 

8, 791, 534 3. 069, 654 1, 466, 082 

2, 963, 594 2,858, 717 1,417,570 
589, 282,066 | 499, 488,543 ' 498, 430, 827 
13,911,744 18, 485,915 , 20,085,691 

857, 550 1,057,131 1,331, 845 
371, 421 342, 000 409, 266 

2, 511, 564 2,891, 930 2, 488, 025 
3, 125, 750 2, 723, 404 2, 912, 099 
57, 993 622, 370 653, 418 

20, 836, 052 26, 122, 750 27, 910, 344 

9, 682, 775 12, 107, 291 12, 216, 938 
21,306, 338 20, 116, 287 19, 403, 720 

4, 805, 671 4,679, 976 6, 756, 672 

3, 546, 710 3,027,675 3, 185, 700 

1,179, 410 825, 059 1, 263, 622 

2, 809, 956 3, 026, 178 3,772, 257 
43, 330, 860 43, 7R2, 466 45, 598, 915 
56, 702, 129 19,321,930 ¡ 40,614,179 
17, 990, 990 16, 971, 990 22, 308, 570 
10, 364, 540 10, 130, 090 9, 667, 103 
15, 025, 710 9, 210, 520 10, 924, 890 

TE 1, 327, 720 3, 872, 450 
29, 598, 671 32, 547, 509 46, 007, 530 

1, 398, 200 849, 415 918, 574 
161, 080, 240 90,359,174 | 134,313, 296 
15, 131, 216 22, 953, 5ER 18, 212, 764 

1, 971, 100 2, 803, 101 9, 294, 020 

27,195 12, 135 11, 056 

17, 129, 461 25, 769, 124 21,517, 840 
9, 093, 430 12, 287, 696 10, 609, 429 
2,076,911 1, 997, 448 8, 186, 434 
842, 829,070 | 699,807,201 | 741,667, U86 

4, 369, 691 5, 431, 086 4, 473, 379 

8,146, 935 8,622, 352 6, 793, 879 

9, 542, 846 11, 670, 529 11, 421, 404 

2, 865, 719 2, 925, 126 2, 961, 857 


3,528, 671 
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Isports of petroleum in its various forms from the United States, etc.—Continued. 


= = 1a a aaa $ A 


Year ending June 30— 
Country and kind. 
1902 1908. 1904 1905 
REFINED—continued. ; 
Lubricating—Continued. 

Europe—Continued. 
Netherlands ici ds 5, 822, 073 6,161, 447 5, 424, 718 6, 569, 410 
United Kingdom.......................... 28, 084, 029 34, 854, 074 33, 890, 901 35, 571, 115 
Other Europa ou. 1,891,607 , 2,740, 415 2, 864, 739 8,514, 778 
TOUR cob Soe els er eres pad eA e ss 60, 722, 900 72, 405, 029 67,830, 877 76, 537, 696 
North America................ cce eec ce erra | 2, 249, 658 2, 606, 388 2, 709,571 2, 603, 403 
West Indies salad ist | 531, 615 616, 721 830, 913 786, 106 
South America................ceceee eee eer 2, 442, 606 3, 115, 266 3, 470, 324 8, 621, 853 
Asia and Oceania ......oooooooooooomoocooooom.. 9, 344, 628 12, 569, 338 11, 864, 610 11, 798, 775 
AICA Sada ds 744, 304 2, 005, 515 2, 103, 829 2, 009, 363 
OUR AA A sade UEM Uo 15,312, 711 20, 913, 228 20, 979, 253 20, 819, 500 
Total lubricating ....................... 76, 035, 611 93, 318, 257 88, 810, 130 97, 357, 196 

Residuum (barrels). D. E S 

EUTODO. ici cn Env nere Eddie es 710, 070 532, 880 511, 779 1,101, 804 
North America............... cce cec eere 10, 916 9, 654 24, 131 59, 768 
All othercountries..................... eee ee. 669 359 1, 245 3, 889 
Total residuum ......................... 721, 655 542, 893 637, 155 1, 165, 461 


PRODUCTION OF FOREIGN COUNTRIES OF THE WESTERN 
HEMISPHERE. 


CANADA. 


In the following table is given the total production of crude petroleum in Canada 
from 1900 to 1905, inclusive, as reported by the Geological Survey of Canada: 


PRODUCTION. 


Production of crude petroleum in Canada, 1900—1905. 


| Average 
Year. Quantity.| Value. | price per 
barrel. 
| Barrels. 
1900) e ————ÁÁ—— án u aaia ai 913, 498 | 81,479, 867 $1.62 
1901552: 2845 S dencdotoupde e boh s p uet SUE oo iota io y tenes ales 756, 679 | 1,225,820 1. 62 
O TT TTE EO 530, 624 951, 190 1.791 
jl eT" 486,637 | 1,048,974 2.15} 
sl C ——Á——— RR ees S 552, 575 984, 310 1.78 


1900... ew Evesies ESA ——— —r———À—————M 634, 095 856, 028 1.35 


800 


, 


MINERAL RESOURCES. 


The following table shows the production of erude petroleum from the different 
districts of Canada from 1901 to 1905, inclusive, as reported by the Imperial Oil 


Company: 
Production of erude petroleum in Canada, 1901-1905, by districts. 
[Barrels of 35 imperial EAU DIS: or about 42 standard gallons.] 
District. 1901 1902 1903. , 1904 1905. 

Petroli Sos one e NE ROS IA 432,906 | 397,628 | 350,390 278,299 250, 701 
COLES gir mE 16, 059 60, 747 56, 405 15, 530 18,125 
Bothwell: messes rene a eR PNE e ev quts 52, 873 50, 141 48, 880 47, 64 47, 939 
ALUOEDS A 22. ep ul Mx UE es sucess A li Ed 36. 97 93,815 
DORI RG o eee e Lees A A bae qe 1.190 25, 241 113, 506 
A O ta datu 10, 588 8, 807 | 21, 483 14,217 20, 976 
Thamesville is he beth oe ine dean A HR Ras ern ees gt 5,027 2, 463 
WNA I circa bo uisa y Ewa ex vote Ra esca IER wipes: cetotes noe efe RR t ! 1,995 ` 4, 490 1.730 
Halo A A A 2, 462 1, 161 d. EC. sussasswes 
POCO TSIBDO AAA ea CRERG EQa ex SEA A A ine tows LAS uos 
Biv (Hes WOOD AA A EA VETTURA 669 |......... 
COMER ih oce etos sed A Id cu Scc iere Goes dos litis IN 
Richardson Station (Chatham) ............ cece eens cee eee ee eele cee en coo. | p AA 1, 249 

A ERROR | 572,416 | 519,845 m 481, 504 | 492,492 610.$H 


The following table shows the imports from the United States into the different 
Provinces of Canada during the two fiscal years ending June 30, 1904, and 1905: 


Quantity and value of petroleum. imported from the United States into Canada in years 
ending June 30, 1904 and 1905, by districts. 


(Gallons.a] 


| 1904. 1905. 
Pominion of Canada. v te tmc A A M DE 
! Quantity. Value. | Quantity. | Value. 

British Columbia: 
Crüde -osoro O 6, 882 $480 | 2,380, 430 $4.34; 
NHDEDER ioco oo oido 75,769 ` 6,713 78, 697 7, 098 
Iluminating ol. ..ooooccccccccnccnso 144,035 ' — 14,106 131, 440 14,25 
Lubricating oll ......................... 58, 190 9, 420 38, 110 6, 160 
A 284876 | 30,719 | 2,628,677 EE X. 
Nova Scotía, New Brunswick, etc.: REM A a! Memo e dica d 
CIO tit eee AA edu raed hoes us eaae s leva Sr ER i ag ais adu a oe — 
Naphtha ui ao ET 5, 536 746 6,595 | Se 
Illuminating oil ........................ 4, 091, 147 351,766 | 3,415,633 287,697 
Lubricating oil a...an .......2..2ee eee 163, 522 32,774 | — 5,94: — 30,718 
A A Glas REOR 4,200,200. 355,2N6 | 3,565,133 , — 319,33 
Quebec, Ontario, Manitoba, etc oe CH S PA ae 
CRUG sc couch a oso ce ec eet eke eens 5, 855, 266 318, 150 | 19, 840, 235 656, 34 
Naphtha s ordena A 1,982,695 ' — 204,129 | 1,230,754 120, 82 
Illuminating oil ............sssses sees 15,038,656 | 1,081,441 | 9,331,415 630, 830 
Lubricating oil .........2... ccc eee eee ee | 1,615,853 249,310 | 1,469, 332 210, 325 
TOU ica Sera iaa | 24,492,470 | 1,853,030 31, 921, 736 | og 1, 708, 376 
Grand total ...........-ccececeeeeeseeee | 29,037, 551. | - 2.269, 035 TIE 38, 118, 546 6 | 2, 130, 861 

RECAPITULATION MW fr EI i 

Cid St Pate AO 5,862, 148 ^ 318,630 | 22,220, 665 760, 741 
Napo dae 2,061,000 ! 211,588, 1,366,006 128, SIA 
Illuminating Oil ..........20.cecececeeeeceeee 19,273,838 | 1,447,313 12,878,488 | 903,445 
Lubricating oil ........--.-2cceeeeeeceeeecees | 1,837,565 | 291,504 1,653, 387 307,561 


a These are American gallons of 231 cubie inches: the Canadian guifun contains 277.27 cubi inches, 
and is nearly one-fifth greater than that of the United States, 
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Imports of petroleum and its products into Canada during the fiscal years ending June 80, 
1902, 1908, and 1904. : 


{Imperial gallons.) 


1902. 1903. 1904. 
Oils. pbi respuit c O eh un Aah e Eas — 
Quantity. | Value. | Quantity. | Value. [Quantity.| Value. 


——— |———— | -— ——— | ———— |L——M—Á—  — 


Minerals: 


Coal and kerosene, distilled, 
purified, or refined, naphtha, 
and petroleum, not else- 


where specified .............. 10, 916, 396 | $878,087 | 14, 479, 176 $1,241, 726 117,369, 930 |$1, 526, 989 
Products of petroleum, not à 
elsewhere specitied .......... 491, 106 52, 285 554, 668 67,492 855, 383 100, 609 


Crude petroleum, fuel and gas | 
oils (other than naphtha, 
benzine, or gasoline) when 
imported by manufacturers 
(other than oil retiners) for 
use in their own factories for 
fuel purposes or for the man- | 
ufacture of gas............... 591,328 40,568 | 2,143,888 | 136, 092 | 4,318, 569 275, 515 


Illuminating oils, composed 
wholly or in part of the prod- 
ucts of petroleum, coal, shale, 
or lignite, costing more than 
30 cents per gallon........... 7, 256 2, 541 4,126 1,725 10, 076 3, 646 


Lubricating oils, composed 
wholly or in part of petro- 
leum and costing less than 25 
cents per gallon ............. 1,213,919 | 133,726 | 1,617, 454 196,336 1,967,157 245, 864 


-— m 


TOCA diss e vo beast er pP 13, 220, 005 |1, 107, 207 | 18,799, 312 | 1,643,371 24,521,115 | 2,152,623 


PRICES IN CANADA. 


The average monthly prices per barrel for each year from 1901 to 1905, inclusive, 
are given in the following table. The production prior to 1895 was sold at prices 
established by the Petrolia Oil Exchange; now the producers make sales direct to 
the refiners. , 


Average monthly prices per barrel for crude oil at Petrolia, 1901-1905. 


Month. 1901. 1902. 1903. 1904. 1905, 

JAVA did $1. 60-$1.55 | $1.61 -$1.68 | $1.98-$2.02 | $2.36 81. 42 
Febrüaty de" 1.55- 1.60 | 1.61 - 1.68 1. 95- 2.02 2.34 1.37 
March au von essa ae sik za e RR Ra ee Peds 1. 60- 1.61 1.61 - 1.68 1.95- 2.02 2.24 1. 37 
ADE mer da e ea aa a Ea 1.59%- 1.51 1. 631- 1.70} 1.96- 2.0? 2.17 1. 33 
MAY NA i 1.51- 1.41 1.66 - 1.73 1.93- 2.05 2.18 1.31 
IO ce EVE EUER ew v ERE 1.41 1.68j- 1.78 2.00- 2.07 1. 84 1.30 
July ERE 1. 41- 1.61 1.76 - 1.83 2.01- 2.10 1.59 1. 30 
AURUSU A E EN E EEPC RASEN aus ; 1.61 1.76 - 1.83 2. 03- 2.10 1.54 1.30 
SeptemberT........ ex esiste dea om REUS ue 1. 61- 1.66 1.76 - 1.83 2. 03- 2.16 1.52 1,33 
OCTODE oo eca peli uS REA Ee dO DUREE E e 1.66 1.82 - 1.89) 2.16- 2.22 1. 56 1.39 
November .........soscsseessssooscaccsseene 1.66 | 1.9 - 2.014) 2.26- 2.31 1.55 1.39 
December. isse exse ee a i ee 1.66- 1.61 1.96 - 2.04] 2.36- 2.44 1.53 1. 38 

o lu ted Led | 1.62 1.791 2.15} 178 1.35 
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NEWFOUNDLAND AND LABRADOR. 


In the following table will be found the imports of crude petroleum and its prod- 
ucts from the United States into Newfoundland and Labrador during the fiscal years 
from June 30, 1901, to June 30, 1905, inclusive: 


Quantity and value of mineral oils imported from the United States into Newfoundland and 
Labrador. 1901-1905. 


[Gallons.a) 


Oils, míneral refined, 
e , including residuum. 
Year ending June 30— 


-— 


Quantity. | Value. 


po PP ——————Á——: b 788, 805 $76, 831 
1900 ea tex dM eset tee nag upon ed e ELEM ORI een II reus b 810, 325 76,611 
a EAE ER ak netted eel idees TES b 852, 285 83, 82 
A ———————————— — ——— e b 908, 443 100, 330 
1905. c: rodeo P vtRs cedi EN CONES eee dus e UC dL eee deed VE ecd dE b 947,862 89, 801 
a American gallons. b Not including residuum. 
MEXICO. 


In the following table are given the imports of crude petroleum and its products 
from the United States into Mexico during the fiscal years June 30, 1901, to June 30, 
1905, inclusive: 


Quantity and value of minergl oils imported from the United States into Mexico, 1901-1905. 


[Gallons.] 
Mineral. 
Year ending June 30— Crude. ene ae ADE 
Quantity. | Value. | Quantity. | Value. 
ROO) 2 use Baek ZpDeWAsRIUDFC wx Acus eR ELE Eq oa RR 8, 356, 258 | $432, 022 918,017 | $168,773 
1909 o cheb O QUE M ee d 10,844,913 | 550,694 | 1,224,589 209, 508 
TOUS e" Á—— p 9,859,154 | 559,332 | 1,153,015 218, 272 
1904 foes Lus tain A Ta T Ea dE Pa het estu uia eius 10,938,448 | 663,575 | 1,179,894 222, 005 
1909 in Oder? ato nu QE C eda 14,036,617 | 786,613 |............ 224, 061 
CUBA. 


In the following table are given the imports of crude petroleum and its products 
from the United States into Cuba during the fiscal years from June 30, 1901, to June 
30, 1905, inclusive: 


Quantity and value of mineral oils imported from the United States into Cuba, 1901-1905. 


[Gallons.] 
Crude. Retined. 
Year ending June 30. ee pris aaa CANO CE KE 
Quantity. | Value. | Quantity. | Value. 
190]. sean cain eda sette totu evel dunad Poem eed ediE 8,581,240 | $239,802 | 1,853,410 | $227,776 
blur hese ace en P 6,126,778 | 307,215 | 1,690,219 216, 616 
1909225 O O O pU uo e e ie 5,119,813 | 332,762 | 1,393,558 196, 476 
A Saag iR Gro MEDIAE etre es 6,212,614 | 475,621 | 1,606,620 249, 469 


DOOD agaa ese Ae tend cotum anna e E e 7,440,234 | 508,983 | 2,575, 740 375, 020 
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W EST INDIES. 


The following table gives the quantity and value of illuminating oil imported from 
the United States into the West Indies: 


Quantity and value of illuminating mineral oil imported from the United States into the 
West Indies, 1901-1905. 


[Gallons.] 

| British. Dutch. French. Haiti. Santo Domingo. 

Hoy end- : SE 

ng June f Í à : A 

30— cia Value. ETE Value. Tu Value. pr Value. S Value. 
1901.5. ss 2, 468, 793 $255, 993 173,231 $17,236 | 437,303 |$42, 398 | 686, 335 $64,687 | 578,875 | $63, 874 
1909... 5:255 2,511,564 | 245,026 | 151,160 ¡ 14,589 | 389, 717 | 34,937 | 640,607 | 57,264 | 572,225 | 56,136 
1903 ........ 2, 891, 930 | 312,475 | 213,717 | 22,195 | 399, 993 | 41,984 | 585, 047 | 58, 623 | 492, 501 69, 644 
1904 ........ 2,488,025 | 332,866 | 179, 339 |:22, 534 | 363,138 | 45,219 | 743,391 | 81,937 | 622,562 | 81,035 
1905 ........ | 2, 538, 784 | 319,255 ¡ 161,502 | 18,927 | 426,733 | 48,098 | 541,507 | 58,434 | 590,878 | 76,826 


CENTRAL AMERICAN STATES. 


The following table gives the quantity and value of illuminating oil and other prod- 
ucts of petroleum imported from the United States into the Central American States: 


Quantity and value of refined mineral oils imported from the United States into Central 
American States, 1901-1905. 


[Gallons.] 
Costa Rica. | Guatemala. Honduras. 

Year ending June 30- SS E EPR IRA ER van 

Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
A se LEO ILLE 157,208 | $19,847 164, 497 | $26,139 79, 213 $11, 612 
1902 Y | 144, 560 17,367 202, 029 33, 411 106, 487 13, 426 
TOO RETE seed eee tee 179,046 | 24,764 | 184,766 32,182 | — 113,841 | — 16,302 
I901 eeu E es Ia s T hs 233, 864 34, 037 152, 874 28, 382 135, 256 20, 900 
I900 5.544 Wee SE oreo p ox 72, 766 12, 002 246, 614 | 37, 619 147, 794 21,019 

i 
Nicaragua. Salvador. Panama. 

Year ending June 30— — lL —— — ---—- 

Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
po dec TREE 610,812 ; $62,559 12,878) -$14 Mi oomen 
p p —ÁX — 375,447 | 40,273 | | 80,819 | 14,498 |............].......... 
E A A RE Rei oa 550, 852 61,744 114, 593 18 TOR AA 023 
a ooo eee testa Genwi EI er ERAT 477,310 61, 520 158, 113 25,624 322, 749 $49, 298 


TOU cere Eu oh eee ease Mis wea 52, 598 139, 389 Ca 796, 572 109, 282 
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The following tables give the quantity and value of refined petroleum imported 
f rom the United States into the countries of South America: 


VENEZUELA. 


Quantity and value of petroleum imported from the United States into Venezuela in years 
ending June 30, 1908, 1904, and 1906. 


(Gallons. ] 


| 1903. 1904. 1905. 
Kind of oil. 


Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 


Iluminating................... sss. , 825,059 | $86,507 | 1,263,622 | $151,816 | 1,259,776 | $138,333 
Lubricating............... esses. 19,568 5, 313 26, 657 8,315 27, 264 6,957 
Do O ess 627 | 91,820 | 1,290,279 | 160,131 1,287,040 | 145,290 
LEN E O A. ERAS PEAD: NER 

ARGENTINA. 


Quantity and value of refined petroleum imported from the United States into Argentina in 
years ending June 30, 1908, 1904, and 1905. 


[Gallons.] 


1903. 1904. 1905. 
Kind of oil . | |-—-—-- === EP CEN 


Quantity. Value. Quantity. Value. Quantity. Value. 


Naphthü ese peeERIES 105, 096 $18,182 156,674 $30, 892 318, 711 $51, 959 

Illuminating oil ............. 12,107,291 | 1,315,612 | 12,216,938 | 1,637,831 | 15,818, 832 | 2,142, S6 

Lubricating oil .............. 1, 110, 481 191,988 | 1,180,553 200,234 | 1,272,407 | 219, NS 
Lu pc PAP PISE AEN X FOLDER PS rS. AA 

Total: e o 13,322,868 | 1,525,782 | 13,554,165 | 1,868,957 | 17,409,950 2,414,733 


i 
BRAZIL. 


Quantity and value of petroleum imported from the United States into Brazil in years 
ending June 30, 1903, 1904, and 1905. 


[Gallons.] 


| 1903. 1904. 1905. 


Kind of oil. 


| Quantity. Value. Quantity. Value. Quantity. | Value. 
Nüaphlthü iocur senres i 19, 997 $4, 306 14, 8H $3,196 11, 665 | $1,591 
Illuminating oil ............. 20,116,287 | 1,909,835 | 19,403,726 | 2,204,309 | 21,389,827 ' 2,235,399 
864, 253 180, 453 946, 840 187,083 | 1,036,925 | 214, 928 


21,000,537 | 2,094,594 | 20, 365, 420 2,994,588 | 22,438,417. 2, 452, 218 


COLOMBIA. 


Quantity and value of petroleum imported. from the United States into Columbia in years 
ending June 30, 1903, 1904, and 1905. 


[Gallons.] 
1903. 1904. 1905. 
Kind of oll. ————————- ——————— Hes! upside, A ote: — 
Quantity. Value. Quantity. Value. Quantity. 
A ucl ve VERE 129, 791 $16, 244 79, 196 $10, 526 81, 435 
Iluminating oil ............. 853, 867 94,238 ' 1,291,627 153, 614 858, 535 
Lubricating oil .............. 49,127} — 11,024 46, 817 12, 808 39, 183 


E —M M —— A — — X M M A À SEEE E 
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ECUADOR. 


Quantity and value of petroleum imported from the United States into Ecuador in years 
ending June 30, 1903, 1904, and 1905. 


[Gallons.] 
| 1903. : 1904. | 1906. 
Kind of oil. |- T T, = = 
Quantity. Value. Quantity. Value. | Quantity. | Value. 
r——————————— HOP 7 = mae m A AS 
Naphtha ..................... | 9, 600 2, 040 5, 100 $1, 183 | 2, 920 ! $637 
Illuminating oil............. 456, 900 92, 462 520, 070 6^, 994 | 616, 550 81,105 
Lubricating oll .............. | 29, 930 10, 570 24, 262 7,953 | 25, 817 6, 528 
TOU) oiu E FR EORR i 526, 430 65, 072 | 549, 432 78, 530 | 615, 287 88, 270 
| 


PERU. 


In the following table is given the production, with results obtained in commer- 
cial products from the Zorritos oil fields of Peru from 1901 to 1905: 


Production of petroleum in Zorritos oil field of Peru, 1901-1905. 


[Gallons.] 
Benzine 
$ Crude pe- " Lubricat- 

Year toleim. Refined. ing oil. and part 
Us EE E E ene ' $8,125,000, a282,430 ............ 19, 060 
A PREMO Ren | 2,489,500 : 378,250 )..........-. 25, 920 
AN | 2,060,000 | €276,100 .... s. 61,745 
DOG oM PED AA | 2,080,000 | 365,000 |............ 46, 200 
o otic O td tne REC eres te te 1,584,242 «300,000 | TONER | 29,570 


aKerosene, 


The following table gives the quantity and value of refined petroleum imported 
from the United States into Peru from 1901 to 1905, inclusive: 


Quantity and value of mineral oils imported from the United States into Peru, 1901-1905, 


[Gallons.] 
| Oils, mineral, refined. 
Year ending June 50— Naphtha. e Se OE AE 
IWuminating. | Lubricating. 
A Rie au Nx og Paid tere ior A poca | ——— ade 683,710 | $76,101 145, 719 $40, 193 
1902.55 alia ee EN VERE Ro ap Sae baro Sam adest [a aov eus eate 431, 540 43,773 75, 962 20, 059 
1900 du a ds aia 26,230 66,330 u6, 222 23, 639 
A ound 1,010 $226 | 915,060 116,122 | 158,020 32, 127 


A ov awe arua eh rd adeb 1, 305 277 | 646,025 83,363 | 193, 022 41, 200 
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FOREIGN COUNTRIES OF THE EASTERN HEMISPHERE. 


RUSSIA. 


During the year 1905 the great oil fields of Russia were visited with serious political 
riots and disturbances. These misfortunes have seriously curtailed the output of 


petroleum from that country. 
PRODUCTION. 


In the following table is given the total production from the Russian oil fields of 
Baku and Grosni, in poods, and also in barrels, for the years 1903 to 1905. These 
tables show a falling off in the year 1905 as compared with 1904, of 23,576,385 barrels. 


Production of crude petroleum in Russia in 1908, 1904, and 1905, by fields. 


Field. 1903. | 1904. 1905. 
Poods. Barrels. Poods. Barrels. Poods. Barrels. 
Baku ............ 596, 581, 155 71,618,386 | 614, 115, 445 78,723,290 | 414,762, 000 49, 791, 356 
Grosni ........... 33, 094, 000 8, 972, 870 | 40, 095, 331 4, 813, 365 43, 057, 052 5,168,914 


Total....... 629, 675, 155 75, 591. 256 | 654, 210, 776 78,536,655 | 457,819,052 | 54, 960, 270 


Total production of crude petroleum in Russia, 1900-1905. 


[Barrels of 42 gallons.] 
Year. Baku. Grosni. Total. 
VOU Se users RR ER RR DEREN 72,120,493 | 3,658,924 | 75,779,417 
(^ en Me ERE On aac atone REN 80,977,638 | 4,190,918 | 85,168,556 
E T MONROE Sie ee ng eect te atin 76,414,045 | 4,125,999 | 80,510.04 
rn alo lil cinco 71,618, 386 | 3,972,470 | 75,591,265 
A A A NUNC: 73,723,290 | 4,813,365 | 78 536,655 
A A A E RA 49,791,356 | 5,168,914 | 54,960,270 
| 


The total production of crude petroleum in the Apsheron Peninsula and the ship- 
menta of the chief petroleum products from Baku to all points from 1901 to 1905 
have been as follows: 


Total production of crude petroleum on the Apsheron Peninsula and shipments of 
petroleum products from Baku, 1901-1905. 


{Barrels of 42 gallons.] 


Shipments from Baku. 


Year PIC lumi Vanek "other SU eee it TER ca 
tton. umina- ubrica- er 
ting. ting. products. Residuum. | Crude oil. Total. 
IS9001.4 bz Rx 84, 216, 743 | 16,072,500 | 1,615, 403 126,410 | 35,286,778 | 4,334,574 | 57, 435, 665 
TI aoo rures 76, 414, 045 | 15,026,000 | 1,750, 367 298,657 | 38,049, 555 | 4,090,036 | 59,214,615 
1903.5 zoo we ERI US 71,618,386 | 18,313,125 | 2,032, 347 117,815 | 33,763,778 | 8,172,509 | 57,399, 574 
Vs 73,723,290 | 19,205,250 | 1,896,455 159,355 | 33, 622, 111 2,249,340 | 57,132,511 
1905.............. 49, 791,356 | 9,209,125 | 1,303,912 ! 150, 045 | 29,555,777 | 2,897,859 | 43,116, 218 


.33 poods crude —1 United States barrel of 42 gallons. 

.00 poods illuminating oil=1 United States barrel of 42 gallons. 

.15 poods lubricating oil21 United States barrel of 42 gallons. 

.00 poods residuum —1 United States barrel of 42 gallons. 

.50 poods naphtha=1 United States barrel of 42 gallons. 

3775 poods other products=1 United States barrel of 42 gallons, estimated. 
od «36.112 pounds, 
opek =1.958 cents, 

sugene=7 feet, 


p m mi OE 1 t 26 206 OE 
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The following table shows the monthly production and the daily average produc- 


tion from the Baku oil field during the years 1903 to 1905, inclusive. 


Production of crude petroleum in the Baku field, by months, in 1908, 1904, and 1905. 


{Barrels of 42 gallons.) 


Month. 


MATO ooa cue Sune. newness i 


AUPS canens is 
September 2.0. ee eee ec ccc w cece cence 
o A uh 8 Ia e leg 


vo... . ...:009.00600. 0000. ...1205600.0..0 


Total production for years— 


Average daily production. 


1904. 


176, 394 
189, 095 
198, 596 
209, 459 
217,925 
212,373 
214, 424 
212, 779 
216, 526 
227,598 
244,251 

«2, 027 


201, 382 


1905. 


174, 650 
182,216 


192,851 . 


188, 876 
151, 802 
185, 274 
183, 557 
125, 082 
8,652 
71,254 
96, 039 
77,063 


136, 415 


1903. 1904. | 1905. 1908. 
6,177,851 | 5,468,472 | 5,414,165 | 199,286 
5,402,135 | 5,483,778 | 5,102,041 | 192,933 
5,947,271 6,154,627 ' 5,978,391 | 191,847 
5,794,682 | 0,293,786 | 5,666,266 | 193, 154 
7,217,257 | 6,755,678 | 4,705,882 | 232,815 
Page 6,583,587 | 5,558,223 | 235,583 
4,119,500 | 6,617,152 | 5,690,276 | 142,565 
6,161,136 | 6,597,651 | 3,877,551 | 197,042 
5,802,085 6,495,798 | — 269,547 | 195,403 
5,990,384 ! 7,054,915 ' 2,208,883 | 193, 206 
5,950,944 | 7,327,532 | 2,941,176 | 198,365 
5,637,409 ! 2,852,876 | 2,385,955 | 181,852 
71,626,611 | 73,705,852 | 49,791,356 | 196,237 


The division of the production among the districts of the Apsheron Peninsula or 


Baku field is as follows: 


Production of the several districts of the Apsheron Peninsula, 1901-1905. 


[Barrel of 4? gallons.] 


80, 977,638 
76, 414, 045 
71,618, 386 
79, 723, 290 


1 
Year | Balakhani. Sabunehi. | Romani. BIDL-Etbat, Binagadi. 
! 
A eet ord uou yi 14,139,716 | 35, 444,697 | 15,297,031 | 16,039,998 56,196 
NOD Less Gic do essct Utd 12,185,354 | 32,071,908 | 16,800,000 | 15,298,200 | 58,583 
pi Mc 10, 642, 274 | 27,663,859 | 14,398,951 | 18, 882, 294 31, 008 
da o eden beat 9, 848, 380 | 26,029, 292 | 16,063, 505 | 21,715,618 36, 495 
1905. 05 Loco E ETNE 6, 956, 747 | 16,494, 310 | 11,230, 732 | 15, 175, 558 24, 009 


The production of crude petroleum from 


for the last five years has been as follows: 


49, 791, 356 


pumping (bucketing) and flowing wells 


Production of crude oil from pumping and flowing wells in Baku, 1901-1905. 


Pumping. 


[Barrels of 42 gallons.] 


on A ILL 


Year. Flowing. | Year. Pumping. Flowing. 
| |) eee eee 68, 806, 438 , 12, 171, 200 E ocho EU 69,374,550 | 4, 348, 740 
ra 65,035,894 | 11,378,151 | 1905 ........0... cee eee |. 47,945,978 | 1,845,378 
1X9... cesser mnn | 65,194,016 | 6,424,370 | 
| 
x R 1905—57 
| - 
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Production of crude petroleum from pumping wells in the Baku field, 1901-1905, by 


districts. 
{Barrels of 42 gallons.] 

Year. Balakhani. | Sabunchi. | Romani. | Bibi-Eibat. | Binagadi. | Total. 
OPA oki: 14,139,716 | 30,888,382 | 12,263,970 ' 11,470,178 44,192 | 68, 806, 438 
1903 a Sa nese wees eae | 12, 185, 354 30, 853, 901 | 12, 172, 389 9, 765, 667 58,583 | 65,035,894 
1008 1. cosa cres eed | 10,642,274 | 27,302,022 | 12,822,336 | 14,396,376 31,008 | 65,191,016 
1904 1... 7 2 oco pane trus | 9, 348, 380 25,884, 514 | 15,043,217 19, 061, 944 86,495 | 69,374,550 
AAA | 6, 866, 747 16,265,306 | 9,927,971 | 14, 861, 945 24,009 | 47,945, 978 


Production of crude petroleum from flowing wells in the Baku field, 1901-1906, by districts. 


(Barrels of 42 gallons.] 
Year. | Balakhani. | Sabunchi. Romani. | Bibi-Eibat. Binagadi. | Total. 
1901 2: 29 mue ru dee aluit 4,556,315 | 3,033,061 4, 569, 820 12, 004 : 12,171, 200 
i 
1909. 22x A n RE LE e TE l 1,218,007 | 4,627,611 5,532,533 |............ 11, 378, 151 
e A te a id 361,837 | 1,576,615 4,485,918 |............ 6, 124, 370 
¡A II ete Eas 644,778 | 1,020,288 2,683,674 |............ _ 4,348, 740 
i 


1905 E A Mae 229,004 | 1,302,761 313, 613 |............ i 1, 845, 378 
| 


WELL RECORD. 


In the table following is given a statement of the greatest number of wells drilling 
on the Apsheron Peninsula at any time during each of the years from 1901 to 1905, 
together with the total number of wells drilling deeper, and the total length, in 
sagenes, of all wells drilled: 


Total number and condition of wells in Baku, 1901-1906. 


Number of Total num-| Number of Total num. | Numberof| | Total 
Year. new wells ber of wells| wells com- [ber of wells Producing | length of 


or active wells 
sunk. drilling. pleted. | deepened. | “vals. drilled. 


| Sagenes. a 


A sus casó ue: | 282 1,153 358 311 2,042 75, 665 
A eod ee TE 171 814 236 250 1,895 40, 390 
Ii ia 233 862 198 278 1,877 49, 355 
1900. cta al os dot oed 312 279 239 66 2, 066 62, 248 
O oco cepe ceca: 140 141 AAA 880 35, 663 


a] sagene=7 feet. 
Total number of wells in the Baku fields on December $1, 1904 and 1905. 
Balakhani- 


cM  ebuneh | Romant. |  BibkEtbet | Total. 
. 1904. 1905. 1904. 1905. 1904. | 1905. 1904. 1905. 

Completed. usura 2a lee ee ess UB ares ces ZS asiruoss 33 239 154 
PrOogucing cesses EUR ER ences 1,190 607 193 110 172 151 | 1,555 a 880 
Trial pumping ....................... 21 9 4 1 6 4 3l 14 
Dilling ss aro ads 134 63 62 27 83 51 279 141 
Drilling deeper...................... 27 41 17 27 22 23 66 91 
Cleaning out and repairing ......... 227 14 55 18 | 45 14 327 46 
Standing idle....ooooocncccnocncoooo- 1,228 | 1,936 | 151] 236]; — 64| 194 | 1,443 | 52,423 
Rigs up, ready for drilling .......... 40 33 10 7 | 10 13 60 53 
New wells sunk ........0......ccecccleeeeeees Vi eee Sce eat 36| 812 140 

Length of wells drilled (sagenex)' Mta e Es 16,755 boo: | 6,925 |........ | 11,983 | 62,248 | 35,663 


a Includes 12 wells in Binagadi. b Includes 7 wells in Binagadi. 
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REFINERIES. 


In the following table is given the results of the refineries of th 


during 1903, 1904, and 1905: 


Operations of the Baku refineries, 1903-1905. 


[Poods.a] 


1904. 
].— Manufacture of illuminating oils. 
DISTILLATION. 

Submitted to distillation: 

Crüde oss rp VERA PEDI E Ei cioe eo Wit es 474, 476,252 | 471,678, 208 

Other products: 20236 pode ceded nl Oeesase neo E ME ERU S Rd 8, 831, O41 3, 013, 156 

TOÀ and as Sees Nene datu sad 478, 307, 293 | 474, 691, 361 

Products received: px c 

A cee eos M dep ad gate i i 142, 825, 855 | 145, 434, 298 

Resa MC "IPM 308,611,130 | 302,277,657 

Other products 2... uueuetoscice es e ewe I BED 14, 440, 804 13, 475, 344 
p —————————'————— — 12, 429, 504 13, 501, 065 
QV OREILLE cT 18, 406, 734 18, 020,715 

REFINING, | 

Subinitted to refining: i 

KOA A he e A DLL AD dE 142, 361,093 ; 145,836, 212 

Other distillates Bc -———————— ae 363,053 | 408, 580 

TOU sons A ame a A M 142, 724,146 | 146,245, 092 

Refined products obtained: a xd epe 

KOTOSOTII tna PEE 137, 809, 222 141, 343, 264 

Other products ui eR rr niere Ken RENVERU E ERN ER EE 306, 459 369, 884 
Loss In refullg fos e ses Loki edt eee UP EET EUER UNE 0 4, 608, 465 4,531, 944 
Chemicals used: 

A ds 862, 397 864, 143 

N LAEE N TTLRTr ' 303, 663 318, 063 

H.— Manufacture of lubricating oils from distilled products. 
DISTILLATES RECEIVED. ^ 
Machine oli cU COE aad 14,242,155 | 14,316, 347 
A A A A Deeds tees 1, 964, 330 2,119, 456 
Cylinder ol: ninia o ERI ERR GARE 708, 785 516, 194 
Goudi eite qe hee eee A MP D E d E 7,559,017 7, O87, 298 
Solar distillates ccc 22340460055. erc Rr pER DOSE EE E SE n 16, 415, 154 15, 256, 164 
Residual dada da | 15,028,561 | 11,655,176 
Other distillates. i io eue de ete da ux EE ECKE UA iU RE EN E d : 183, 151 193, 614 
Loss in distilling. «soos eset ume ute reo tesis a eB are qu RE 3, 997, 012 3, 133, 918 
Fuel used 1 eee cause uta SON oat ESAE SEE RE 7, 240, 089 7,150,105 
REFINED PRODUCTS RECEIVED. 

Spind lol ms wed teeta tens Me aide ee e UE 1, 813, 322 1, 882, 543 
MACHING O1 Lara nt betes 11, 862, 961 11, 816, 498 
Cylinder oll. eut rinda se 421, 886 288, 756 
Loss in TOA NING 2.64845 A SA EE seed eee E a EE | 1, X08, 551 1, 648, 245 
Chemicals used: | 

o eis ors he Sh bate hea aes bcd plene uu au Lee | 578, 328 643, 783 

A dune e esM ed e: | 74,782 64, 816 

i 


al pood =36.112 pounds, 


899 


e Baku oil field 


1906. 


285, 750, 219 


2, 879, 679 


288, 629, 508 


67, 637, 730 


200, 745, 255 


12, 146, 601 
8,097,312 
10, 915, 511 


64, 904,153 
340, 283 


65, 244, 436 


—— 


62, 990, 812 
299, 991 
1, 953, 633 


313, 541 
126, 385 


8, 794, 903 
1, 022, 427 
398, 547 

5, 50, 617 
10, 201, 426 
7, 030, 740 
94, 381 

1, 726, 400 
5, 586, 173 


898, 682 
7, 685, 889 

254, 784 
1, 000, 120 


242, 112 
46, 560 
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THE PETROLEUM TRADE OF NOVOROSSISK IN 1905. 


The arrivals of petroleum products at Novorossisk from Baku and Grosni in 1905, 
compared to 1904, were as follows: 


1905. 1904. 
From From From From 
Baku. Grosni. | Total. Baku. Grosni. Total. 
Kerosene .............. Lees 6,474, 831 846,492 | 7,321,323 | 21,182, 871 | 1,400,594 | 22,583, 465 
Solar oil. ...ooooocccccccccoc... p. 17,769 Mics Miron tees 117, 769 850,638 |.......L sus. ! 850,038 
Residuals ..............2.e00- | 1,169, 683 |............ 1, 169, 683 901,959 | 1, 156, 689 | 2, 058, G48 
Ligtolli oh esc oes ci ek RES Mete t Ds 463, 493 163, 493 91, 811 979,316 * 1,071.15 
Kerosene distillate........... — P ÀÓ— AA PE 492, 109 | 492, 109 
Crude ollios oes er e DURS Metis ets 2, 253, (40 | 2,953,640 |............ 4,577,489 — 4,571,489 
Light benzine................ rai 265,788 , 265,788 |............ 17,718 | 17,718 
"Total. vea ter OUS us | 7,762,283 | 3,829,413 , 11,591,696 | 23,027,279 | 8,623,845 | 31,651,124 


The shipments of petroleum products from Novorossisk in 1905, compared to 1904, 
to foreign and Russian ports were: 


1905. 1904. 
Abroad. | To Russia. Total. Abroad. | To Russia. | Total. 

Kerosene ........0ccce eee eees 8,255,059 724,140 | 8,979,199 | 20,732,643 | 1,043,834 | 21,776,477 
Solar oil.................... : . 380, 424 |............ 380, 424 885,448 |............ 885, 408 
Residuals .................... 1,277,457 847,285 | 2,124,742 | 1,455,876 | 1,586,729 | 3,042,605 
Ligtong esin itai iei 249,319 |............ 249, 319 835, 607 15 838,622 
Kerosene distillate........ us 375,800 |............ 375, 800 TA 461,675 
Crude oil......... ERE cr EE 2, 465 2,468 |............ 3, 262 3,22 
Benzine distillate............ PRAE 340 340 55, 118 796 55,914 
Light benzine ............... 162, 430 1, 784 161,214. |... sco 5,061 5,061 
GODITOH oso Due bep PO 2, 249 9 240. aec Redes 1,519 1,519 

Total ile ue c REDI 10, 700, 549 1,578,266 | 12, 278,815 | 24, 419, 327 2,641,216 | 27, 060, 543 


The stocks of petroleum products at Novorossisk on January 1, 1906, compared to 
January 1, 1905, were: 


January 1— 


1906. 1905. 

Crude Olinda A A A aot iE 108, 000 72,730 
Kerosene and kerosene distillate ...............oooooooooocorcorrnronrraraso.n. 594, 880 3, 394, 014 
Sola boluda es A A 146, 000 350, 685 
Benzine and. Heroles IA A A eq oaa ME ewe 298, 900 256, 795 
RoSHIUBISS 26.06. sc aedi Der dA xU COPIA SU Laus tue EU wane es Neu eu dais 1, 090, 000 1, 087, 023 
Other DFOQUE EN. <.225 see wc ces wea CE Pe uda daa 24, 500 26, 000 

TOG eh acces O ee ERE Hp RUE eo suia RE C en 2 2, 262, 580 5, 217,247 


STOCKS AT BATUM. 


The following were the stocks held at Batum at the close of the year 1905, in poods 
and barrels: 
Stocks at Batum, December 31, 1905. 


| Poods. | Barrels. | Poods. Barrels. 
TT: TS = ae EAS A E a PR Las etii 
Kerosene iii | 2,834,901 ¡ 308,140 || Lubricating oil ............ 14,192 1,540 
Distillate ................... 18, 804 2,040 || Mazoot..............- eee. 207, 213 20, 721 
SOlar- olla 430, 993 46,850 ! Crude oil................... 5,597 650 
Machine oil................. 33, 035 14, 460 WEE CRGA ERE 
Total die 3, 584, X , 391 

Machine distillate.......... ! 19,642] 2,790 MN "eben i 


Cylinder ofl................. 19, 859 2, 160 
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PRICES. 
Weekly prices of petroleum in. Russia in the year 1905 at Baku. 
[Kopecks per pood.] 


| Refined. 

Crude. Residuals. 
For export. For inland.' 
A pe os coe E On Prades d enu iut | TRE | 13i 14 -144 
January Does sedere do kii uA io else eger MTM NND A 14 -144 144-15 
JGDUSTV Ds AA M etes 14i 15 
o A Pa me etel c dücil AA 141-15 15 
January 30 ......... dius dace eg Aou ideam eee eie ME I8) |... ceres 14i 154 
A A RENE 16 | 14-144 15 
e A O A A Ux aes O 16 131 15 
FebrüaFY 20. esci ous A A emt 16 -17 Tian 134 15}-15? 
Febrúar 2053 ides ce ao es CER CER RR Revues Cae ae dae uaa e eaa aaa ISk: lisis 
March O bcc PER aa | O rec 13; 151 
h fou Ber ds DE CHOR AA 14} 16 
Mareh 20 core i ee dao di RAE: | ERI 14i 157-16 
MATA PT rana NINE | 14 144 16 -16] 
FN) 9) O Ea DOMNUS DDR, 15 17 
ADEL T0 cet dee Ee pipa A ee aera eon eee | 14 14} 15} 163-17 
ADT tae chia ett d es A esce d pecu 151 17 
ADV OA Ai ect I Pro nace — — ( 151 163-17 
Maj Lleol nere tes Pale SIMI: ae ree eT 15i 173 
MAN O Ian aed tesque M Pe PEE a e a 171 173 
Cual mU ee eee ee 17} 161 17] 
MAY 22 is d a 151-16 18 171-17) 18} 
MAY 29 TTE 153-16 171 171-171 181 
DUIS P 184 184 18 -1 | 191 
Jüne 19. A A a docs esc Ra war eae ade | 18 19} 20 -20} 20 
DUNC I9. A Maan dea Saute | 20 191 21 -214 211-22 
June TA ue Doc EM M uu Sa PA olv ews 
Bag. e cnr | PETRO Idea 20 214 2} 
A wie uae e e leat d cei: PERRERA NIORT RE 203 2i 
INV A a iU LEM a eS cota aea on 214 24-221 
O ————— | 194-20 2]1 214-223 
July Ol ate geet uos he cones ed da dus a RR ete RE CE M Me Cie AN | 19}-20 201 211-221 
A A A A 204 231-231 
POIL | So owe eds | Lus nes SERM 22 -22 231-24 
PATS AT uide pax eR ook b UN ca ade dE Verum e eR E eee dace | 2241-23 231-234 245-25) 
AUGUR A E d ERU ERU AAA RR CR oD) M ts 24} 25i 
Septem DOr 4 cave eco ado a e RAS eee wan n ERE ppc pac TE Y 
September TE osos ed use IN xoxo oto beste ew re aedi ee ee A | si Sa ete ee keene ade 
PODIOGIIDOT 18. ea vue ESAE ewe lia Dada Sa Dusche uota e pet eus eal Seeman dede [vt Eua edes Ep PEN SE 
September DO pc —————— 45 4^ 38 40 
October 2 ee oss eer ade Ge Reo eames eee DERE NS ER CN Rr den ec 35 35 
October 9 RC TENET HEN A t 35 35 
OCTODOFTO ais AAA A ds ET ee eu a E dide K D ME s E 
Octöber 23. ios | OMe O ves Sie 27} 34 
October ti ia tii A OFIPMSES Dr A 
November Ta aa | C PE pi c 
November H4 i vse2 odia seca | HEN | "m ier ad ce 
November LA r————- ibo osa ds 
NOVEDOSA d e aa e a ees | €— Mo ! tasa DU aed le edu 
DGCCM DOES E CI Tr uad ree eee Pee ore 154-1 | ARMEN 
December 12 «s. voz eso epe xe MEUS PIECE EM RE ER: VM NE | SUE SET. a NAS | 32 
December 19... A US ium deos | WEN made et es 18 -158i GE 
December 26 2.55% 29. 4.15. hex EIe Ru LUE REM EE SENE | AI | td sues prone | eee etd ids 
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AUSTRIA-HUNGARY. 


PRODUCTION. 


In the following table is given the production of petroleum in Galicia during the 
year 1905, by districts and months: 


Production of crude petroleum in Galicia in 1905, by districts and months. 


District. 


DOTES 
Schodnica 


co noo.o.... e. ..e.no noo rconsns poo 
“.c...o co ooneno en... ..eo... ooo 


Other eastern districts......... 
Potok 


von. 29029004 -«oce5«92c9296* 
non nn. en.oe.rnnrnnon..on e. .n.poaa 
econo... o9morncrssn oras. 
enc. ren... n.o...o.o» 


.. oo. von.oncson o vono.s 


Boryslaw ................. eee 
Schodnica 
UPVC osc e ERI EEEXOG dp EV 
Mraznica 
Other eastern districts ........ 
Potok 


ce..oeo... cone... ..oo 


e. o. oo .on.. eo. .coo..o ooo 


once .on. ono one... nn... .oo.o 


Krosno 
Other western districts 


eoocoo non nn... oo 


[Metric tons.] 


April. 

54, 205 
5,748 
1,778 
320 
880 

2, 048 
2,144 
143 

1, 924 
3, 464 
3,217 


15,871 | 


Novem- 
ber. 


47,125 
4,526 
1,519 

150 
880 
1,526 
1,505 
135 
4,351 
3, 586 
2, 803 


January. | February. March. 
45, 965 | 47, 410 | 50,315 
4,952, ^" 4,86. 5,551 
1, 894 | 1,890 | 2,179 
330 | 629 349 
730 , 850 880 
1,760 | 2,010 2,010 
3,192 | 2, 663 2, 680 
113 | 112 123 
2,385 | 2, 562 1,561 
3,214 | 3, 018 4, 253 
2, 155 2, 810 3, 150 
67, 280 | 68,800! — 73,051 
July August. Sep om October. 
41,457 | 41,687 | 41,749 ! 48,447 
5,050 | 74,739 4, 914 4,570 
1,653 1, 480 1,500 1, 582 
300 280 220 200 
1, 000 840 910 | 870 
1,937; 1,868 1,391, 1,695 
1,905 ' 1,698 1,738 | 1,624 
141 152 122 151 
194, 2,575 2, 720 4,047 
4,275 | 3,895 3, 490 3, 536 
3, 050 3,041 2, 962 2, 887 
62, 752 | 62,255 


61.719 ' 64,009 | 67,909. 


The following are the equivalents in value, weight, and length: 


1 crown=20.3 cents. 


1 florin or gulden —40.2 cents. 
1 metric ton —2,204.62 pounds. 
1 metric ton —7.1905 barrels of crude petroleum of 42 gallons— 2,204.62 pounds. 


1 metric centner 
1 quintal 


1 kilogram —2.20462 pounds. 
1 gallon refined petroleum —6.6 pounds. 
1 gallon crude petroleum —7.3 pounds. 
1 quintal or 1 metric centner of refined petroleum —0.795317 barrel of 42 gallons. 
1 quintal or 1 metric centner of crude petroleum —0.71905 barrel of 42 gallons. 
1 kilometer=3, 280.89 feet —0.6213 mile. 
In the following table is given a statement of the production of crude petroleum 
in Galicia from 1900 to 1905, inclusive, as ascertained by the statistical bureau of the 
Galizischer Landes-Petroleum-Verein, Lemberg: 


[100 kilos (220.462 pounds). 


May. | June. 


| 
48, 410 


42,977 
5.502 5, 138 
1,626 | 1,702 

280 | 448 

950 | 1, 000 
2,010' 2,22 
2,203; 1,8 

156 | ES 
2,316 2,034 
4,477 3,565 
3.140: — 2,32 
71,076 — 64,171 

| Ducem Fatal 

| 41,809 | 516,556 
4,666 | | 60,32 
1.544| 20.387 

140 3, 646 

820 | 10,00 

1.90 | 2.479 
1,195 | 424 

123 1, 609 

4, 494 32, 956 

(0 23086 43,5% 
| 2,825] 35,008 
62, 303 | 801, 796 
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Production of crude petroleum in Galicia, 1900-1905. 


Year. Quantity. | Year. Quantity. 
Metric Barrels of : Metric Barrels of 
centners. | 42 gallons. | centners. | 42 gallons. 
1900 m — —Á— n 3, 263,340 | 2,346,505 | 1903...................... 7,219, 710 5, 234, 475 
DOOD het te ue excisa dn 4,522,000 | 3,251,544 | 1904.......... —— — 8, 271,167 5, 947, 383 
1900 (oou oni QUERN DAS 5, 760,600 | 4,142,159 || 1905...................... 8, 017, 964 5, 765, 317 


In the following table are given production and stocks on hand at the begin- 
ning and at the close of the year 1905 for the different districts of the Galicia oil 


field: 
Crude petroleum production and stocks in Galicia in 1905, by districts. 


(Metric tons.] 
stocks | Produc | Ship. | Kiel eon-| Stocks 
Locality. January year in year sumption) her 31, 
1, 1905. 1905. at works 1905 
in 1905. 

Boryslaw and Tustanowice........................- 341, 204 | 546,556 | 468, 042 16, 400 403, 318 
Schodnica «co seuss un Ep eR SA Eds eas 28, 337 60, 202 53,015 1, 984 33, 550 
WY CZ E A 21,695 20,347 18, 582 1, 333 22, 126 
Other localities in eastern Galicia.................. 950 14, 246 10, 831 2, 154 2,210 
Potok one or sap Eust EE cue pneu qu ettet ee 4, 821 22, 179 21,390 124 5,790 
a coins sedan cece a Nacbbauea T s uupPdees usi ret 11,106 24, 234 20,737 342 14, 261 
TA ee lel ore i A 171 1, 609 1, 467 14 299 
Tarnawa and Wielopole............................ 479 82, 956 24, 930 245 8, 260 
jS. RCM TOT —————— S 4,379 43, 559 33, 920 218 13, 800 
Other localities in western Galicia ................. 8,820 85, 608 83, 451 560 10, 408 
Total, 1905 mateo occas eu lal ee Sr RS edd 421,965 | 801,796 | 686,365 23, 374 914, 022 
TOUR): IIA AA 214,815 | 827,117 592, 099 24, 859 424, 974 


The data given in the following tables show the development of the Galician 
petroleum industry. Up to the year 1895, inclusive, the figures are taken from the 
statistical reports of the Austrian ministry of agriculture, and those since 1895, 
inclusive, from the reports of the Galician Petroleum Association. 


Production of crude petroleum in Galicia, 1886-1905, by districts. 
[Metric tons.] 


Year. IQuantity. District. 


1886........ 42,540 | Gorlice district (Kryg, Lipinki, Libusza, Siary, Sekowa, Kobylanka, Mencina, 
Wojtowa Harklowa); Bobrka; Lodyna, near Ustrzy ki; Ropianka, near Dukla; 
Sloboda; Rungurska. 


1887.......- 47,817 | The above districts, and Wietrzno, near Bobrka; Weglowka, near Krosno; 
Wankowa, and Ropienka, near Olszanica. 

1888........ 64,882 | Same, and Równe, near Dukla. 

1889........ 71,659 ; Same. 

1890........ 91,650 | The above, and Strzelbice and Stary Sambor. 

1891........ 87,717 | The above, and Patok, near Krosno. 

1892 2.592 89,871 | The above, and Torogzowka, near Krosno; Brelikow, near Olszanica. 

1893........ 96, 331 | Districts as in 1886. 

1894........ 132,000 | Districts as in 1886, and Schodnica. 

1895........ 214,810 | Districts as in 1886, chiefly Neu Sandez to Sanok and Lisko to Stryj. 

1896........ 839, 765 | Chiefly the second named in above. 

1897... 309,626 | Chiefly the second and Pasieczna. 


1898........ 323, 142 Do. 
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Production of crude petroleum in Galicia, 1556-1905, by districts —Continued. 


Quantity. 


Year. District. 
1899........ 316,384 | Chiefly the second and Pasieczna. 
1900........ 326, 334 | Chiefly the second and Pasieczna, and Boryslaw, Urycz, Bitkow. 
1901........ 452, 200 Do. 
1902........ 76, 060 Do. 
1903........ 727,971 | Chiefly Boryslaw and Schodnica. 
1904........ 827,117 | Chiefly Boryslaw. 
1905........ 801, 796 Do. 
WELL RECORDS IN GALICIA. 
Well records in Galicia, 1900-1904. 
Shafts. | Drill holes. Oil tanks, 
Y In In | Oil producing. | Iron pipe, 
an course Oil pro- course -—————-| line. 
Totals of exca- ducing, 19.4 of exea- Hand | Steam Iron. | Wood. 
| vation. | vation.! power. | power. 
| Meters. 
TWO anciana 23 3 7 2,708 257 186 i 1,578 | 279,735 | 276] 1,58 
1901 Sots E EEA 187 5 25 2,808 303 171. 1,704 | 337,289 | 346 | 1,615 
¡AAA 7i | A 18 2,795 295 165, 1,773 | 405,760 | 339 | 1,821 
ipti m — ees 64 | —€ 17 2,559 293 128 1,691 433,656 | 369 | 1.692 
1904. 
Krakow 
Jaslo c 27 1 2: 1,409 63 96 802 | 254,913 | 189 559 
Drohobyez ........ 5 [seres 3. 1,342 292 6 669 | 212,157 | 191 | 1,004 
StATHMSIQW AA A PA 171 6 21 119 29,193 13 185 
AAN letal te = NEM 
Total, 1904....... 22 ' 1 5 361 123 | 1,590 | 496,263 | 393 | 1,748 


a Including idle wells. 


ROUMANIA. 
PRODUCTION. 


In the following table is given the production of Roumania, bv districts and 
months, during the vear 1905, in metric tons: 


Production of crude petroleum in Roumania in 1905, by districts and months. 


Month. 


JAI 


February 
March 


coo... . o te ee eee 
eo ..n.n.. .. . e... .... «<<... <. 


e... ... ..<oosoeaoo ao oa oo ...o 


Lars o ...ooeooonnn nn . . ..o. o ooo 


AURUS consi 
September 
October 


e... ..o o oo... o ..o...o.oo 


*9* eee eossnn oran». . 


weer o... o. ........ 


ns. ....o.o coo o. ... 


i 


[Metric tons. ] 


District Prahova. 


42. 036 
43, 88 
45, 184 
46, 938 
48,652 
50, 132 
51,210 
993, 194 
B5, 198 


Buste- Campina- Other. | Total | pred Puze Pecan Tolak 
nari. | Poiana. : i ; ! 

28, 545 7,187 | 2,604 | 38,3396! 2,2% 889 649 
30, 197 8,007 | 2,253! 40,457 ! 2, 023 844 529 
30, 366 8,640 | 2,300 | 41,306; 2,250 984 644 
31.218, 9,2641 | 2,714 . 43,196: 1,930 999 813 
34,001 © 6,8609 3,783 44,673 | 2,183 | — 997 859 
34,982 | 6,632! 3,864 | 45,478 — 2,562| 1,300] 792 
36, 508 6,927 | 3,608 | 47,043 2,134 | 1,416 617 | 
34, 725 9,795 | 4,620 49,140 2,033 | 1,153 868 | 
33, 670 6,707 | 9,554 49,931: — 1,069 | 1,128 770 | 
39,910 | — 9,454 | 9,261 | 58,625 1,941 | 1,111 820 | 
38,851 ¡ — 7,732 | 10,291 | — 56, 874 1,984 | 1,097 834 
38,414 | — 7,646 | 7,180 | — 53,240 1,772 | 1,046 779 
411,407 | 94,860 | 62,032 | 564,299 | 24,703 | 12, 904 


8,974 | 614, 80 
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In the following table is given the production of Roumania, by districts, for the 
last five years: 
Production of crude petroleum in Roumania, 1901 to 1905, by districts. 


(Metric tons.] 


District. 1901. 1902. | 1903. 1904. 1905. 
Prahova oxic sclera we lta sd ra d dor ea 233,000 | 259,000 | 345,913 | 456,854 | 568,299 
Dimbovitzà........ceeeseeeee cseteris ers = 17,000| 33,000, 22,469 | 26,234 24, 708 
A AA 14,000 | 13,000 | 10,000 | 10,145 8, 974 
A "vr . 6,000 5,000 5, 920 8, 828 12, 904 


OUR PERRO ERE .| 270,000 510,000 | 384,302 | 500,561 | 614,880 


In the following table will be found the production of crude petroleum in the 
principal districts in Roumania from 1901 to 1905, inclusive: 


. Production of crude petroleum in Roumania, by districts, 1901-19065. 


e 
[Tank cars of 22, 046 pounds reduced to barrels of 42 gallons.] 
. District. Total. 

Year. Barrels'(42 

Dimbo- Tank i 

Prahova.| Buzeu. | Bacau. vira. CRI p: 8. gal- 

ons) 
_a—_  _—__ —____ _—|= > ——— 
A —ÁÀ—Á— M 19, 090 333 1,325 2, 562 23, 310 1, 678, 320 
dt eu DE EM: 23, 600 650 1,500 2, 900 28, 650 2, 059, 935 
Ees exper acis eH |. 84,591 592 1, 000 2, 247 38, 430 2,763, 117 
1904 crc ÁÓ—M——— ÀRÓ —— ! 45, 535 883 1,015 2.623 90, 056 8, 599, 026 
1905 CÓ ' 56,830 1, 290 898 2, 470 61, 488 4, 420, 987 

| 


1 wagon or tank car=10 tons. 
1 ton — 7.19 barrels. 
WELL RECORD IN ROUMANIA. 


Pits dug by hand and drilled wells operated in Roumania in 1904 and 1905, by districts, 
also pits und wells abandoned, work suspended, in preparation, and pits and wells 
productive. 


| 1904. 1905. 


Pits dug by hand. | Drilled wells. | Pits dug by hand.| Drilled wells. 


MF : : E 
District. . = ‘ = ‘ 2 : 2 
"a pa, N - Ag po] E per’ k 
S JZIEIZJZJŽJZJZJĚÍJŤJZ]|Ż 
e Â. € © A. 9 © A, 9 © &. 5 
= Ln 5 "a D 3 "a D 5 "a o 3 
A, O Be] ei a E 
A A (Ea as 
< | fla < EJAJ O A O O 
Prahova .........-.ee see. | 685 | 105  332| 114| 95| 167] 723, 70| 276| 142| 197 | 276 
Dimbovitza ............... | w|) 94 3 8 8| 15 | 211 983] 10| 13 10 
Buzeu............ sees. 160| 40| 49 9 3 6| 168| 16  6;| 28)|..... 8 
Bacau.........2-.....-00-- | 194 2| 28] 22 1! 39| 191] 26| 244| 42 5 46 
Total................ 1,129 | 175 | 743 | 148| 107 | 220 1,132 | 133 | 680| 222! 215 | 340 
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ROUMANIAN REFINERIES. 


The following tables show the production of Roumanian refineries in 1904 and 


1905: ; 
Production of the refineries of Roumania in 1904 and 1905, by districts. 
[Metric tons.] 
Crude Manufactured in 1904 Delivered for consumption in 
Oetro- i : 1904. 
District. Cum 
S “| Ben- Refined panir Residu-| Ben- Refined Pub Residu- 
tured, | zine. | oil. m m. | zine. | oil. ail: 8 um. 
A o A | Eum ex 
Bacau iii ' 9,893 870 | 4,176 | 2,082 1,712 24 | 4,603 | 291 751 
Dio 2,357 340 866 63 805 18 928 ' 14 EST 
Constantza ............... | 29,175 | 6,945 | 5,811 3, 411 12, 468 1 1,252 RM 7,360 
COVUTIAL cc 0k ease esees 601 | 91 187 29 266 19 245 18 3 
Dimbovitza............... | 86,761 ! 5,503 | 9,941 2,041| 17,506 55 | 8.023 732 | 10.365 
LOT) NERONE RO | 2,378 | 377 617 222| 1,172 212 | 4,262 | 1,591, 2,39 
I 
NeamHtzü ue i ene | 1,545 | 65 724 298 197 2 805 48 165 
Prüáhovu... eoe aee 306, 486 | 47,888 | 86,465 | 21, 789 | 138,902 155 | 11,535 680 ! 97,545 
POD e 943 18 200 105 155 1 223 15 155 
R. SRA ts ia 296 108 248 78 329 1 281 11 360 
TUOVA Leere Eher ERR 649 13 272 | 96 149 1 283 | 18 S 
| o e sm s 
TOW) 4 tuas ues sies 391, 387 | 62,218 109,510 | 30, 214 | 173, 661 489 | 32, 440 | 3,418 119,735 
Crude Manufactured in 1905 | Delivered for consumption in 
P 'tro- E E 1905. 
District. Kin | 3 | 
a Ben- |Refined SENIORE Residu-| Ben- |Refined j| Lubri esi 
tured. zine. oil. | 9 oil. E um. zine. oil. oil: E 
ML MEL MEA HM a Ste A MA SN. NES 
BACA DN | 7, 404 678 | 3,275 1 1,509 1,320 28 | 3,835 | ps 1, 066 
BUZCÓ ce l4 rre ean (1,176 151 415 63 488 23 486 | 3l 
Constantza ............... | 41,273 | 12, 416 | 9,642 366 | 18,360 6: 1,596 F 12,061 
Covurlui.................. | 699 94| 20, u 309 15| 310 51, 86 
Dimbovitza............... 38,942 | 4,009 ¡ 11,370 | 1,435 | 19,160 20 | 8,629 | 1, 201 15, 170 
HOLD) AA E IN 2, 977 458 793 457 | 1,133 420 | 4,070 | 2,288 2,256 
Neamtzu ............ ses. 519 20 257 95 lo. 338 ` BR 16 
Prahova ....... esses ee 415,860 | 60,241 (127,025 | 13,114 | 196,509! 91 | 11,823 782 . 130,730 
uso A eiia 535 13 238 98 127 1 192 32 , 175 
| I 
RH.5gl.: cre 703 99 180 46 222 11 200 11 | 18 
TUOVA «20... 0.ecec cence o 155 3 | 983. ET isse: 79 385. 5 
l- — ——— ——— O 
Total os 510, 143 18,182 :153,499 | 17,255 | 237,677 | 615 | 31,558 | 4,921 | 162,243 
Production of the refineries of Roumania, 1901-1905. 
[Kilograms.] 
Crude petro- | : 
Year. leum manu-| Benzine. | Refined oil. | LUST pr Residuum. 
factured. i 
EEEIEE E EII E E M d 
A seh A 195, 316, 771 25, 575, 025 53,691, 675 | 12, 592, 114 84, 424, 574 
IS A A Pede A 215,574, 930 31,166, 618 | 56, 814,913 10, 524, 815 104, 366, 004 
TOUS or vep vnd A 314, 748, 122 48, 225, 279 76, 443, 449 38, 057, 186 132, 362, 236 
ji ET 391, 357, 000 | 62, 218, 000 109, 510, 000 80, 214, 000 173, 661, 000 
1900... eds A A e 510, 143,000 | 78,182,000 | 153, 499, 000 17, 255, 000 237, 677, 000 
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Delivered. from refineries of Roumania for consumption in 1901 to 1905. 


[Kilograms. ] 

Year. Benzine. | Refined oil. a Residuum. 
A eL uw ee Sets 563, 744 30, 904, 373 844,118 66, 753, 325 
1909. coo clau m eee ee oe eeu ES 496, 362 32, 210, 189 8, 355, 170 77, 876, 272 
T9003 eol Ate es iei dca oes 1, 090, 066 30, 272, 652 8, 719, 616 97, 098, 540 
1904 eee: ues eee e are Diese e SUE Pees 489, 000 32, 440, 000 8, 418, 000 119, 735, 000 
1905 5. iD i a ae Std oe tte ded 615, 000 31, 558, 000 4, 921, 000 162, 243, 000 


CONSUMPTION AND EXPORT. 
The following table shows consumption and export of refined products: 


Quantity and value of petroleum products in and exports from Roumania in 1903, 1904, 
and 1905. 


(Metric tons.] 


| 1908. 1904. 1905. 


Quantity. Value. Quantity. Value. Quantity. Value. 


Domestic consumption. 


Franca. Francs. Franca. 

Benzine.....................-. 1,090 174, 410 489 73, 594 615 98, 250 
Refined oll................... 30,273 | 3,027,265 82,440 | 3,244,000 81,558 8, 313, 590 
Lubricating oil .............. 3, 719 595, 138 3,418 615, 240 4,921 836, 570 
Residuum.................... 67,098 | 3,398, 448 119, 735 | 3,615,997 162, 243 4, 867, 290 
TOtHl.. ese i ETT 132, 180 7,195, 261 156, 082 7,948, 831 199, 337 9, 115, 700 

. Ezported. o e ic A ie o cr dm A A ER ESSE um 
BenzlDe:.. 2 n e EEUEEVE 21,606 | 1,944,540 36,969 | 2,957,520 46, 699 3, 969, 415 
Refined oil................... 45,897 | 2,753,820 78,270 | 5,478, 900 118, 134 8, 269, 380 
Crude, residuum, and gas oil. 58, 724 2, 348, 920 45, 204 2, 260, 200 49, 515 2, 228, 175 
TOA ino etnies 126,227 | 7,047, 280 160, 443 | 10, 696, 620 214,348 | 14,466, 970 


Grand total ............ 258, 407 | 14, 242, M1 316,525 | 18, 245, 451 413,685 | 23,582, 670 
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The following table shows the distribution of petroleum and its products exported 
from Roumania during the years 1902 to 1905, inclusive, by countries: 


Exports of petroleum and its products from Roumania from 1902 to 1905, by countries. 


[Metric tons.] 
| Crude oil and residuum. | Refined 
Country y á( ee SENE CEPI TERR TIE, 
| 1902. 1903. 1904. 1905. | 1902. 1903: 1904. 1905. 
EU SUAE amine. a A A SNC 
Germany ........... 135 coerced 143 82, 11,698 | 10,694 | 14,258; 19,109 
England ............ 7,565 | 32,085 | 18,141 | 15,140! 18,823 5,050 | 15,588 7, 430 
Austria-Hungary .... 13,430 | 19,334 | 18,987 | 18,686 1,175 21 | 68 13 
Belgium ............ 2 29 | sipcessis BT Loss css 45 22 eee 
Bulgaria ............ 1,570 1,095 1,732 1, 245 1,741 2, 793 3,231 3, 343 
France.............. E E 8, 455 2, 835 11,790 |.::.. s 5, 035 25, 089 79, 766 
CTCCCE ass er ei ERR See cases Li AA A | 2 276 J58 ui 
Holland ............ | 2 2, 544 A A VETRO epee RAD 10,829 | 10,208 |.......... 
A. EERTE 27 42 52 491 | 10,104 7,984 |........-- 
Servia............... | 6 7 34 544 | PPP Seca A 
Switzerland......... | 59 |........-. 12 1 24 45 12 
Turkey.............. | 248 188 477 747 182 1, 026 1,617 6,851 
Philippines ......... AS AO A A A usn E cii [aea teda 
NOEWRYS i A erect ees ac 3,277 1,141 3:162 EEE A, O 1,610 
Russia .............. | 2A MEER DL NH rM S NIE UR eee 
Total.......... | 23,079 | 58,724, 45,204 | 49,515 | 32,291 | 45,897 | 78.270 | 118,134 
i 
Benzine. Total. 
Country x 
1902. 1903. 1904. 1906. 1902. 1903. 1904. | 1906. 
Germany ........... 13,587 | 18,577 | 11,856] 17,900| 2540| 24,271 | 25,757 | 37,891 
England ............ Clio als 3,139 |.......... 21,394 | 37,086 | 36,869 | 22, 570 
Austria-Hungary ... 263 1, 357 8, 052 541 | 14,868| 20,712 | 22,107 19, 240 
Belgium ............ 240 oT css cass nus heat 262 164 22: 7 
Bulgaria ............ 27 21 32 55|  $,998| 8,99 | 4,995 | 4,613 
France.............. 1,476 4,659 | 13,207 | 27,369 1,476 | 13,149 | 40,631! 118,925 
Greece .............. 2 6 | AI 4 299 | 166 .......... 
Holland ............ 29 1, 624 | 6,012 A 31 14, 998 | 16,244 ooo 
ltaly E 39 10 9 25 580 | 10,140! 8,026 77 
Servia.............-- i Ne. A 160 8 7 34 704 
Switzerland......... 493 228 | 63 12 563 250 119 | 25 
Turkey............-. 81 27 6 62 456 1,241 2,100, — 7,660 
PH ppines scenes ste A Weis e etis Bl B^. eee orien | NET EE ona dol 
Norway. ............ 201 eee ae Dl Renee? 3,968 |.......... | 3, 306 9,751 
AAA A A 575 2a cec. A A 575 
Denmark............ ........ 1. ON n a ENEE A ISA | ee 
Bay pO ig) oes eat NONE | 29 O LOREEN A j OB Fh Sides 
Total.......... 16,345 | 21.606 36, 969 | 46,699 | 71,715 | 126,227 | 160,443 214,948 


———— 


. 
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GERMANY. 
PRODUCTION. 


In the following table is shown the quantity and value of petroleum produced in 
the German Empire, by states, from 1901 to 1905: 


Production and value of petroleum in the German Empire, 1901-1905, by states. 


Alsace- |Prussia and Total. 
Year. Lorraine. | Bavaria. Total value: 
Quantity. | Quantity. Quantity. 
Barrels (42 
Metric tona. | Metric tons. | Metrictons.| gallons). Marks. Dollars. 
E A eet Le | 19, 997 24, 098 44, 095 313,630 | 2,950,478 708, 115 
e e dee ct Lu — — 90,205 29,520 49,725 | 353,074 | 3,351,000 804, 240 
1903 esse secs DECR Ta A Rea EE | 20, 947 41, 733 62, 680 445,818 | 4,334,000 1, 040, 160 
TO 22,016 67, 604 89, 620 637, 431 5, 805, 000 1, 393, 200 
1905 iii SS 21, 128 57,741 78, 869 560, 963 | 5,207,000 1, 249, 680 


1 metric ton, crude=7.1126 barrels. 

1,000 kilos=1 metric ton =2,204.62 pounds. 

100 kilos=0.8 barrel—for refined petroleum (approximate). 
100 kilos=0.7 barrel—for crude petroleum (approximate): 


EXPORTS. 


Exports of petroleum from Germany, 1901-1904, by kinda. 
(Metric tons.) 


Kind 1901 1902. 1908 1904 
Crude oll: ees exu cie discs 13 83 
Petroleum refined in foreign countries....................... 47 51 52 45 
Petroleum refined in Germany .....ooococcoooooccrmooconoooo. 555 824 701 760 
Distillate, crude benzine, etc., manufactured in foreign 
o PT sis Science avec ice E ee eee 290 272 182 270 
Distillate, crude benzine, etc., manufactured in Germany... 3, 681 3, 793 5,052 6,318 
Lubricating oil manufactured in foreign countries........... 1, 335 1,342 1, 226 1, 805 
Lubricating oil manufactured in Germany...... uci cedo 963 1,176 1,975 1,762 
Earth wax and ceresin ......................... cc lecce re 1, 700 1, 856 2, 026 2,149 
Tota ecc cuia una edat el D Ru e eee aden wae seeds 8,571 9, 814 11,227 12, 892 
IMPORTS. 


Imports of petroleum and us products into Germany, 1901-1905, by kinds. 
[Metric tons. ] 


Kind 1901 1902. 1903 1904 1905. 

Crude petroleum ......................... 10, 102 6, 721 3, 244 2,178 1, 081 
Refined petroleum ....................... 911, 794 926, 561 970, 428 970, 596 948, 478 
Distillate, crude benzine, etc............. 5,565 5, 846 6, 498 6, 843 9, 749 
Lubricating oil.........................-. 118, 999 125, 666 147,837 142, 929 143, 926 
Mineral oils for refining.................. 68,141 67, 699 87,526 96, 706 110, 944 
Mineral oil for other purposes than illu- 

mination, lubrication, and gas......... 4, 036 4,013 4, 485 4.961 PA 
Earth wax and ceresin................... 87 77 90 Ilis 
Other producta A A ene e E eR Datus ^— 6,719! 5,559 11,782 


Total o casi eocck IS 1,108,724 | 1,136,583 | 1,226,827 | 1,229,183 | 1,225,960 


| 
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Imports of petroleum and its products into Germany, 1903— 1905, by countries. 


(Metric tons.) 
Country. 1903. 1904. 1905. 
United States. eese eke oe een ne eee cd ea ea ae eee ces 849, 053 854, 446 860, 991 
RUSA eR ————————————— MÓN 219, 454 208, 665 186,816 
Austria-HUNQATY SM IMEEM ———————— A ie 54, 991 58, 095 64,050 
Dutch East Indies... uus ei A e asics 36, 276 47, 959 62, 507 
ROMA vr cou Gees Sw a See sen a ds i leas 27, 396 29, 932 | 20, 934 
Other countries ..... ........ dd RENE 39, 657 80, 086 | 30, 662 
TOUR] ccs prc eps Vna ETE cask Se Ud eae REGE LEE 1, 226, 827 1,229, 183 | 1, 225, 960 
t 


In the following table is given a statement of the imports of petroleum into Ger- 
many from the United States for the fiscal years 1901 to 1905: 


Imports of petroleum into Germany from the United States for the fiscal years 1901-1905. 


[Gallons.] 


i Refined. 

Year ending June 30— Crude. |--— i Bee 

Naphtha. , Illuminating. Lubricating. 

pope" ————————!—€—— 4,214,041 | 4,940,546 136, 399, 456 8, 921,513 
A P FE 6,848, 989 | 7,852,195 133, 241, 233 9, 542, 846 
1908 E ————ÓÁÁ—ÓÁ— dns 6,338,191 | 1,866,357 111, 336, 427 11, 670, 529 
TA core Vs Eee due cun iu ona do Eds 3, 990, 063 |............ 118, 069, 001 11, 421, 404 
1905 MC O O ———— 5, 669, 934 | 3,258,042 126, 577, 304 , 12,385, 112 

j 
ITALY. 
PRODUCTION. 


In the following tables will be found the production of crude petroleum in Italy 
during the year 1904, by districts, and the production each year since 1901 with the 
value per unit and the total value. These tables are taken from the volumes of 
Rivista del Servizio Minerario. 


Production of crude petroleum in Italy during the year 1904, by districts. 


Num. Quantity. Value. 
ero 
Mining district. Province. |wellsin Metric pees Ber 

OPCTA- | “tons. | 42 gal- | PET ton. | barrel. Total. 

tion. lonis 

Lire. ‘Dollars. Lire. Dollars. 
Milan isi d 7 69 496 | 263.78 7.04 18, 104 3, 194 
A AE AA Piacenza . 2 3,432 | 24,678 300. 10 8.05 | 1,030, 040 198, 798 

ROMs a Chieti .... 1 42 302| 122.62 3. 29 5, 150 994 


a eceesace PAS 10 | 3,543 | 25,476 | 297.28 7.93 | 1,053, 294 203, 286 
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Production of crude petroleum in Italy, 1901-1904. 


| Num- Quantity. Value. 


Number 
: IMS à : of work- 
Year. bee n Metrie d Unit value. Total value. men em- 
| : 7 att SNe, ea ne iho tanec ees yec 
tion. | tons. | pareis. | Lire. | Dollars. | Lire. | Dollars. | P!" 
| A AKA<<A<«<«<«>>—— —— —— | -_—_ 
LU PRIN RR | 9| 2,246| 16,150| 298.78 8.02 | 671,065 | 129,515 227 
ia | 9| 2,033, 18,933] 29.51 7.93 | 778,163 | 150,185 262 
|| cite rere es Guess 10| 2,486 | 17,876; 296.57 7.96 | 737,293 | 142,298 282 
MM orita 10| 3,543 | 25,476 | 297. 28 7.98 11,053,294 | 203,286 367 


7.1905 barrels=1 metric ton of crude. 7.955 barrels—1 metric ton of refined. 1 lira=19.3 cents. 


Production of refined petroleum in Italy, 1901-1904. 


Quantity. | Value. 
> Num- A : eH PNRIIDOE 
ear. ber of tre! Barrels : o 
works. e of 42 Per ton. RE Total. laborers 
| gallons. : 
| Lire Lire 
DU E 11; 4,211 33, 498 494. 66 $12.00 | 2,083,039 | $402,026 200 
INE ccena 9, 4,413 35, 105 427. 60 10.37 | 1,887,002 | 364,191 120 
IN cocco ees us audiet | 10| 4,577 36, 410 336. 09 9.37 | 1,767,126 | 341,055 221 
T i 11 | 6,568 2,248 | 347.43 8.43 | 2,281,903 | 440,408 225 
| no 
Production of refined petroleum in Italy in 1904, by districts 
| Production. 
| 
d : r v a Num- 
Mining dis- Provin E Kind of Quantity. Value. ber of 
trict. nes © product | Barrels d 3 labor- 
z. D , S ers. 
Mar of 42 |Perton. mu Total 
"* [gallons. i 
Lire. Lire. 
Carrara ..... Genova..... 1 | Benzine.. 180 | 1,432 | 500.00 | $12. 13 90, 000 217,370 
Milano ..... 2 | Light..... 2,542 | 20, 222 | 557.50 | 13.52 11, 417, 178 (278,515 | 
Milano...... Parma...... 1 | Benzine.. 707 | 5,624 | 532.57 | 12.92 | 376,530 | 72,070 | 
Piacenza . 1 Heavy.... 724 | 5,759 | 80.95 | 11.96 58,605 | 11,311 
* Light..... of 430 ¡ 650.00 | 16.48 36,720 | 7,087 
Napolí ...... Nupoli...... a m 
Heavy....! 864 | 6,873 | 130. 00 3. 15 112, 320 | 21,678 225 
| a 
ine.. 12 95 | 250. 00 6. 09 3, 000 579 
Roma ....... Chieti ...... te a 
Heavy.... 285 | 2,267 | 131. 06 3. 18 37,350 | 7,209 
: Alessand 
Torino ...... | esanda | 3 | Heavy....| 1,200 | 9,346 | 125.17 | 3.03 | 150,200 | 28,989 | 
Torino...... | 
Total. AA IE estet oe cud 6,568 52,948 | 347. 43 | — 8.43 2,281,903 |440, 408 | 


| 


IMPORTS AND EXPORTS. 


Quantity of crude mineral oils imported into and exported from Italy, 1900-1904. 


[Metric tons.] 


Year. Imports. |E Exports. | Year. Imports. | Exports, 
"m — beer EA E : 
AOL 109: AMS em 24, 387 325 
lloro rent 18, 215 | A ace sdb se: 25, 168 178 
YQ. — | 


-.-| 21,699. 391 
| 


(€ 
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Quantity of refined illuminating petroleum imported into Italy, 1900-1904. 


, Metric | , Metric 
Year tons, | Barrels. | Year tons. | Barrels. 
1900: cech aces mad eas: 73,089 | 581,423 | 1903 ........ Lesen 68,220 | 542,690 
JT IURIS aa ere IM E 69,298 | 551,265 | 1904 ...LLLs esses 69,233 | 550,749 
iron 68,781 | 547,153 


Quantity and value of crude and refined petroleum imported from the United States into 


Italy, 1901-1905. 


{Gallons.] 


| 
Year ending June 30— cu. a O a 
Quantity. | Value. | 


IHluminating. Lubricating. 


| 


Quantity. Value. | Quantity. | Value. 


—— ——— ——— ——————— ——————— ———— ——— 


| | 
A eee ens testcase | 259 $23 ¡ 21,402,629 


JURE S ote ur abe LE M | 3, 250 185 | 21, 362, 433 
1903 ....... us tees M SOLENT | 7,641 383 | a 24,177, 499 
TOU ERN EEE cu E 12, 736, 187 
A E TE. E SA 23, 048, 026 


$1,150,995 | 1,965,691 | $318,482 
1,073,310 | 2,865,719 415,000 
a1, 250,526 | 2,925,126 | 459,72 
721,219 | 2,961,857 | 457,506 


1,147,949 | 3,528,671 486, M9 
| 


a Includes 1,500 gallons of naphtha, valued at $242, 
b Also 2,173,947 gullons of naphtha, valued at $173,095, were imported. 


GREAT BRITAIN. 


OIL 8HALE. 


In the following table is shown the production of oil shale produced in Great 
Britain during the years 1902 to 1904, inclusive, taken from the Mineral Statistics of 


the United Kingdom: 
Quantity and value of oil shale produced in Grea 


[Long tons.] 


t Britain, 1902-1904. 


1902. 1903. 1904. 
Country. — e ES 
Quantity. | Value. | Quantity. | Value, | Quantity. | Value. 
England cut dd | las 193 £58 A eee re 
Scotland AN | 2,105,953 | £500,211 | 2,009,265 | 477,200 | 2,331,885 | £558, 905 
MAIOR oe cise ae etude Pa tea eke 1,581 593 144 54 1,177 441 


————— | —————————— —|—————- + 


A A Ad Diti | 2,107,534 | 500,804 | 2,009,602 | 477,312 | 2,333,062 | 554,246 
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IMPORTS. 
The board of trade reports the following: 


Quantity of petroleum imported into the United Kingdom during the years 1904 and 1905, 
by kinds and countries. 


1904. 
[Imperial gallons.] 


Dutch t 


Kind. banat Russia. EA rs “Total 
! New Guinea.) 

Lubricating .................... 28, 518, 505 13, 451,964 |.............. 2, 833, 287 44, 883, 756 
Illuminating ...........2....00- | 83,574,009 | 87,999,145 l.............. | 5,976,990 | 177, 550, 084 
Crude .........scssseeeesne 1,183,490 Loco eene ec os $ed 5,090 1,188,520 
actas libras ' 8,900,701 |... isses | 4,402,250 | — 1,609,508 | — 11,972,459 
Gas oll........... ccececceeceees 23,888,487 | — 28,146,067 MEM 6,394,880 | 58,429,434 
AS 8,004, 440 aaan nannan HET 152,450 8, 156, 890 

Totalisinai es ole: 151, 159, 632 | 129,697,176 | - 4,402,250 | 16,972,085 | 302, 131, 143 

1905. 

Lubricating ..............-..es- 35,169,980 | — 7,467,874 |.............. 4,886,200 | — 47,524,054 
Illuminating ................... 101, 429, 757 49,648, 120 |.............. 6, 187,218 157, 265, 096 
Crude ....0.....2cecccceeeceeees dido o dedecore 13, 239 500, 669 
Spirit. ......-c..e cece cee eeeeees 10,527,066 |.............. 6,315,000 | — 1,816,325 | 18,658,391 
Gado needed: 47,547,913 | 11,874,911 .............-- 4, 840, 941 63, 763, 765 
Fueloll.......... soceeccceececs 11555 A en iud 742,409 | — 12,298,381 

A v confe tesi des 206,718,118 | 68,490,905 | — 6,315,000 | 18,486,332 | — 300,010, 355 


The shipment of refined petroleum oil from America, Russia, Roumania, and 
Galicia to the United Kingdom during 1904 and 1905 have been, according to Messrs. 
Henry Funck’s circular, as follows: 


Shipments of refined petroleum to the United Kingdom in 1904 and 1905, by ports. 


[Barrels.] 
1904. 1905. 
SOEN dee Russian. pos Total. oo Russian. mE. Misi Total. 

nian nian g | 

] 

Barrow-in-Fur- g | 
Dess .......... 55,390 | 33,900 |........ 89, 290 RU rA ERRORS OPERA EROS 6,617 
Belfast ......... 71,360 | 108,500 !........ 179,860 | 66,526 | 95,279 |....... |... | 161, 805 

Bristol and 
Avonmouth..| 221,156 | 96,954 |........ 318,110 | 283,799 | 23,110 |........]......-- ! 806,909 
Cardiff..........pLuuuuu.uu.. YI Ti E 5 04. 137,278 Jc duisi B1 E cea cus 81, 743 
Dublin ......... 82,858 | 21,000 |........ 103,858 | 144,292 |..........|........ BEEN 144, 292 
Hull............ 118,542 | 171,809 |........ 290,351 | 178,853 | 95,589 |........ ' 26,050 | 300,492 
Limerick .......].......... 27,100 |........ 27,100 L...... 35,100 |........ mod 35, 100 

Liverpool and 

Birkenhead ..| 201,444 | 62,570 | 20,000 | 284,014 | 224,515 | 43,801 |........ 31,450 | 299,766 
London ........ 883,468 | 859,125 | 88,000 1,830,593 [1,012,273 | 397,570 | 66,800 | 58,590 | 1,535,233 
Manchester .... m 367,683 |........ 491,462 | 241,360 | 271,904 |........].......- 513, 264 
Plymouth ...... 44, 415 : 9,000 |........ 53, 415 AAA A A 48, 940 
Shields ......... 66,340 | 87,000 | 20,000 | 173,340 ! 55,550 | 39,822 |........ 5,580 | 100,952 
Southampton...| 102,053 | 32,500 |........ 134,553 | 111,363 6,300 |........ 9,79 | 127,462 
Sunderland ....| 56,593 | 15,500 ......... 72,093 | 104,850 |..........]-..-.- pe cas 104, 850 


Total a. ...¡2,027, 398 '2, 029, 919 


| 


128,000 4,185,317 2,478,938 |1, 090,218 | 66,800 [131,469 | 3, 767, 425 
I - 


M R 1905——58 


a Exclusive of shipments of oil in barrels by general-cargo steamers, 
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Total imports of refined petroleum into the United Kingdom, 1901-1905. 


[Barrels.] 
Year. American. | Russían. | ee | Galician. Total. 

1901-5: aue ER A e eese aom Pee 2, 619, 283 1,200,316 | 51, 492 | ERU RR | $. 1.0 
jb ap AREE Ec EORR ORE 2, 515, 051 1, 732, 493 65,500 .......... 1,315. H 
DOO Glace weet da Ea € 2, 083, 627 2, 202, 120 31,000 .......... 4.3165 E 
A ME ERE 2,027,398 | 2,029,919 | 128,000 .......... EE 
A E si wale ey biu om equi ud 2, 478, 938 1,090, 218 66, S00 131, 469 3,26 das 

! 

i | 


Quantity of petroleum oils imported from the United States into the United Kingdom fe 
fiscal years 1901-1905, as reported hy Bureau of Statistics, Department of Commere a 


Labor. 
(U. S. gallons.] ; 


| Refined. | 
Year ending June 30— Crude. —— ' 
Naphthas. Illuminating. | Lubricate: 
A eteits ced eke EVE M Ee IEEE aces 2,547, 501 | 7, 340, 307 169, 548, 529 e A L i 
DOO? esas ac EAE edu UN A were I iban. 7,531,278 | 8,239,392 211, 228, 093 Dimer y 
TOU cise ae tesa PRSE QS ORE eee Were dice ae 17, 769, 325 2,376,877 149, 251, 493 34.854 Y5 | 
O A 12, 021, 692 | 5,942, 545 165, 248, 727 Sas! 
1905.55 idus a debidas eae au e 11,075,577 11, N06, 289 174, 057, 925 BATE 


PRICES. 


The following table shows the prices of American and Russian refined vil in 
English marketa in 1905: 


Prices of American and Russian refined oil in English markets in 1905. 


[In pence per English gallon.] 


London. | Liverpool. 

American. Russian. American. — Rusa 
A Den o ia e Cael oa ela 5i 4i 6:-8 x 
January Tuo voee eva tees NNNM NUM 51 4i 971 A 
A A An 51 1i 6-5 A 
January 27 ............ A E . 51 4i; 6-74) Y 
FObEOBTU D cos ook A eid ec a dir obw a aie 5i 41-4. 6-7} | A 
February TUE ar eee Cota b ode egt 5i 41-1; 6 -74 | 5 
February 17 MT ai ai 51-5! 1;-4 6-73 S 
February 01. oso exse teuesta E Id EU em 51-5! 43-42 6 -7i 4 
March 3............eeeee eese OEC 51-51 li- 6-7} 
Mareh TID eri 51-51 HH; 6-5, E 
Miroir ec eon ne Sate ae 5 414 6-7] : 
C dus A PE 51 41 6-73 j 
MAPON Ge uoa aries A wee aos 5} dì 6-7} 
AP a a A Lae 5i 4i 6-7 » 
A A A iced 5} 43 6 - | 
ADT ON Losses ons annul ices aide My ed ale UE 51 4} ö -7i ` 
ADTs "ui 5 4} 6 -7i ` 
May E E E E A nara sues 51 41 6-74; i, 
May a ee eS itt d ead: 51 4i 6-71 | & 
MB IU ceeded toe peewee evs bee ce E eas Bh 4i 53-71 $ 
MAT Un aid 51 4] bi | : 
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| Prices of American and Russian refined oil in English markets in 1905—Continued. 


[In pence per English gallon.] 


London. | Liverpool. 


Amcrican. Russinn. 


American. | Russian. 


——————M———— 


GUTH Sahel O EE E 5} 4i 53-7} 5 
JUNE EHI 5} E! 51-71 5 
iud MH" 51 4; 51-71 5 
UL A R E A AE A 51 4i 51-7} 5 
MM EDT CORPER 5i» 5 51-71 5 
ig ee a e a e a 51-51 5 54-711 5 
RO A cu od reece ees ig Obras sada as 5i-6 5i 6 -7} 54 
July A A d cn | 51-51 51 6-74 51 
ines A CO 51-51 51 6 -7} ot 
AgUs As HIER 54-81 51 6-74 54 
SO AAA A ee uie das 54-83 51-51 6 -71 51 
UI A — 5i 51-51 6 -7} 5 
BO L Uae RCM PD oe 5i 51 6 -7} 5 
September T aeuo ph owen UR e UNE Re dana bi 51 6 -7} 5 
wg Uu TS TT 5i öl 6 -74 5 
CELLO Der duod nccn deme Ducere DX EDU bi 5 6 -7i 5 
September A Ebene e de e EE Ei | 5i 5} 6 -7i 5i 
September A lv nae E EN rue 5i bi 6 -74 51 
A A rur LU ELS 6} 5451 6 -7} 5l 
October This viser er aeons week afa. 63-7 61-61 63-8} 
October 20 .......L.L... n. od 61-6; 61-6i 613; 6} 
A erc PE EE E E E E ATT, 61-6; 61-6] 61-87 6} 
NOAWINDOET A a EE ebbe ERE er E Eg 71-71 64-01 61381 61 
A cate sodeme po e a este acd 7h 63-61 7i-8i 6} 
NON ORIENT m 71-1 6j-i 7 4-8: 6: 
November 2i orao e a a a ne Ea 71-74 7" 74-8 71 
Peceni bef A A A a N 74-74 7} 74-81 7 
December CEP" eeeede® bee sd whseees 73-73 M 7 -8 7 
December lo iocoococanco accord cra 71 6i 7 61 
PGQOnbDer A entes iral S este diee due c e Se 6; 61 118) 61 
Derember IN | H 61 71-8] 61 
INDIA. 
PRODUCTION. 


, 


The following tables give the production and value of. petroleum in. India from 
1901 to 1905, by provinces: 


Production and value of petroleum in India, 1901-1905, by provinces. 
QUANTITY. 


[Imperial gallons.] 


Year. Burma. Assam, Punjab. Total. 
i cada Rotae 49,441,734 | — 631,571 1,812 | 50,075,117 
JM... een n HM eee] DA, 818,980 | 1,756,759 1.919 | — 56,607, 688 
D pp P "HERREN 85,328, 491 | 2,525, 785 1,793 | — 87,859,069 
iS PM 115,903, 04 | 2,545,920 1, 658 118, 491, 382 
MEL ee eee 142, 063,816 | 2,733, 110 1,488 | 144, 798, 444 


ASE EE ARAS ARES 


916 MINERAL RESOURCEs. 


Production and value of petroleum in India, 1901-1905, by provinces—Continued. 


VALUE. 
[Rupeus.] 
Year. Burma. Assam. Punjab. Total. 

TOOT RSEN rice cee ely IUS ENUMERARE: 3, 031, 595 33, 252 ^ 284 3, 065, 151 
i test ied Seaton eae C tates EE 3, 179, 001 87, 838 406! 3,207,245 
D MT AN 5, 185, 638 126, 439 393 | 5,315, 470 
A ae kee awed 6, 947, 556 161, 620 390 7, 109, 566 
A ced ctl A t aa eaters ots cC 8, 891, 907 170, 819 325 9, 063, 051 


The following table gives the production of petroleum in India from 1901 to 1905 
in imperial gallons reduced to barrels of 42 gallons and in rupees reduced to doliars: 


Production and value of petroleum in India, 1901-1905. 


Quantity. Value. 
; Barrels | 
Year : eig 
^ Imperial ,(42 United , ; 
gallons. States Rupees. Dollars. 
gallons), 

HN cence. IS t UE 50, 075, 117 1,430,716 | 3,065, 131 903, 102 
1902 ..... amen eds ore dec A EUER P E 50,007,685 | 1,617,363 — 3,207,245 | 1,058, oN7 
1908 cd lt eal 87,859,069 | 2,510,259 | 5,315,470 1,722,212 
i MM REMO EE TEE: 118,491,382 3,385,408 | 7,109,566 2,303,199 
1000 teh hemi A seed mM rad 114, 795, 441 4, 137, 098 ; 9, 063, 051 2,936 429 


The value of the rupee on January 1, 1885, in United States money was 37.8 cents; 1886, 35.7 cents; 
1887, 34.6 cents; 1888, 32,2 cents; 1889, 32,3 cents; 1890, 33.2 cents; 1891, 36.6 cents; 1892, 32.8 cents; 1893, 
29.2 cents; 1591, 24.5 cents; 1895, 21.6 cents; 1805, 23.3 cents; 1597, 22.5 cents; 1598, 20.1 cents; 1599, 20.6 
cents; 1900, 32.4 cents; 1901, 32.4 cents; 1902, 32.4 cents; 1903, 32.4 cents; 1904, 32.4 cents. 


IMPORTS. 
Imports of mineral oil from the United States into British East Indies, 1901-1905. 
(Gullons.] 
Naphitha. Mluminating. Lubricating. 
Year ending June 30— ——— - = a — RN —— 
Quantity. | Value. | Quantity. Value. Quantity. | Value. 
1901. etie ctas eo wen re Rd Kee Bice tie ee | bags 10, 712, 570 $961,355 | 5,912,778 $717,015 
LER 1,000! $195 | 10,564, 540 872,660 | 4,h03,826 | — 561, RAT 
IUE adu unes x etae tn S EE V 19, 000 3, 725 | 10, 130, 090 997,384 ' 6,016, 107 602, 185 
I901 22e veu bue EEX A x 62,5 13,437 | 9,677,103 1,090, 407 5, 983, 203 650,273 
} 
A a e ae ab ata Gass $65, 600 15,164 | 19, 170, 900 1,558, 681 4,753,101 | 460, 358 
| 
Imports of kerosene into British India by sea, 1901-1906, by countries. 
[Gallons.] 
T British United | "mi NE : E Other 
Year empire. | States, i Russin. Borneo. | Sumatra. aunties: 
1901-2 sss "T 1,220,999 |. 5,768,226 | 84,477,876 |... Veer ree 365 
PS cR 810,311 9, 229, 244 | 71,125,433 |............ | 285, 990 239 
JE T ua T 3,795,822 | 6,722,131 | 57,319,835 | 2,372,003 ' 1,347,658 1,144 
TIMES a UE INS 11, 976, 0S9 7,476,976 | 40, 301, 136 9, 280, 873 5, 943, 197 1, 208, R2 


E cR | 10, 405, 707 | 72, 332, 356 | 7,616,685 | 5,192,661 | 5,400, 852 598 
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Imports of mineral oils into British India by sea, 1901-1906, by countries. 


[Gallons.] 
Total. 

Year. Total Total other | f pr 

kerosene. | mineral oils. | Quantity. Value. 

Rupees. 
A Ded dw e NL Ue eee aset 91, 467, 166 7, 418, 739 9s, 886,205 |. 38,376, 667 
e MN 81, 451,255 7,421,989 85,873,244 | 34,645, 502 
s e HD T ates 71, 558, 593 8,963, 341 80,521,934 | 34,493, 344 
(Wise eL 76, 190, 067 7,411, 100 | 83,631,167 | 33,250,547 
1900-8 aves edie huno oua Cotes d aqaa d d. de 50, 945, 859 61,106,185 | 22,259,875 


10, 157, 326 


DUTCH EAST INDIES. 


PRODUCTION. 


No official figures have been obtained for the production in Sumatra, Java, and 
Dorneo for the year 1905. 

The following table shows the production for the year 1904 from these three islands, 
with estimated figures for the year 1905: 


Production of crude petroleum in Sumatra, Borneo, and Jara, 1904-1905. 


[Barrels.] 
Country. 1904. 1905. 
SUNITA ia a M—-—————————m eee 4,028, 551 4, 500, 000 
BOTON A aia ], 189, 514 2, 465, 000 
JAVA ia eeu EL DU CU d I eer eA M ERE M Lie Me Are al Ea ACE tante : 798,074 800, 000 
| 
DOG rer | 6,316, 169 7,768, 000 


The following statistics, given by the Dordtsche Petroleum Muatschappij, Java, 
show the production of crude and refined petroleum from 1901 to 1905 in the districts 
of Soerabava and Rembang: . 


Production of petroleum in Java, 1901-1905, by districts. 


| TT ; 
| CO DAMEN Total 
Year. EN PS 
Crude. Refined. E C Crude, Refined. Crude, Refined, 
Gallons, Cases, Gallona. Cases. Gallons. Cases, 
1901 ...... gl AL AA 7,447, 888 500,551 | 5,042,242 | 1,001,996 | 12,490,130 | 1,002,547 
1909 0 ee uRRUSSASUDR weet 5, 495, 376 310,101 | 7,919,189 | 1,225,026 ! 13,411,565 1,535, 127 
| Liters. Litera. Litera. Liters. Liters. Liters. 
VOUS ck Stee eee tea. ERO 28,350, 979 | 15, 816, 760 6, N49, 082 | 47,165, 451 | 105, 200, 011 62, 982, 214 
TOO save det MUS cece: 48,574,500 | 27, 435, 000 ji 319,993 | 44,332,378 | 126, 894, 493 | 71,770,378 
T9005 V oed Seek ct fadi | 50, 188,000 | 29,477, 170 | 77,571,753 | 44,972,084 | 127, 749,753 | 74,449,254 
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IMPORTS. 


Quantity and value of refined petroleum imported into the Dutch Fast Indies from the 
United States, 1901-1905. 


[Gallons.] 


| Illuminating. Lubricating. 
Year ending June 30— | 
| Quantity, Value. Quantity. | Value. 


EU e — Án | 17,014, 320 | $1, 492, 490 


94,906 | $16,451 
St 15,025,710 | 1,363,079 240, 100 $3, 087 
O eerste Ms mutE dade E M EE | 9,210,520 804,300 | 226,436 33, 668 
IUa isee see rocanrol 10,924,890 |. 1,165,761) 282,574 38.477 
To ER Pet E DUC MEMO 9,79«,770 | — 905, es | 191,255 | 25,309 

| 
JAPAN. 
PRODUCTION, 


In the following table is given the production of crude petroleum in Japan from 
1901 to 1905, inclusive: 


Production of petroleum in Japan, 1901-1905. 


| Production. Value received for 
EE IUE eme. eR XS fen ate: EAD suis erude and refined 
Year, | Crude. | Refined.a sold. 
A uec. LE EX ee ua Ede eov is es 
| Koku | Gallons, | Koku.^ | Gallons. Yen.c — Dollars, 
| 1 
TWO uta tas ; 983,000 | 46, 653, 180 | A oie cat reeds ie eke pP 
} mae t 
T90 ld Vd i* 1,060,000 | 50,307,600 Us da A et 
1908: ce fb Boe ee esae 1,065, 116 | 50,793, 542 333,346 | 15, 896, 706 3, 103,256 12:2 
1904 HN Lc IN SS 214 Oe IAS E ENT 
VIA ie Se eters bue RI 1, 186, 865 | 56,328,619 ............ 45,812,066 :...... Sth cok E ES 
| | 


a This production of refined oil is not the whole amount of refined oil made in Japan, but is only 
that portion which is refined by those who produce crude oil and refine it themselves. Most of the 
crude oil goes into the hands ot others, by whom it is retined, and as yet there nre no means of ascer- 
taining this quantity. 

b] koku=39.7 English gallons -47.46 United States gallons <1.13 United States barrels. 

c Value of yen on January 1, 1885, in United States money, 85.8 cents: 1886, N] cents; 1887, 78. | cents: 
1888, 75.3 cents, 1859, 73.4 cents; 1890, 75.2 cents; 1591, 83.1 cents: IS, 74.5 cents: 1503, 66.1 cents: ISH, 
50.6 cents; 1895, 49.1 cents, 1896, 52.9 cents; 1897, 51.1 cents; 1898, 49.5 cents; 1809, 49, S cents; 1900, 419.5 
cents, 

d Production of Echigo. 

e Not including island of Formosa. 


Quantity and value of petroleum imported from the United States into Japan, 1901-1905, 


[Gallons.] 


Naphtha. Jluminatiny. ads 


Year ending June 30— — hey e as Wintel: bate ties a Aa ES 
Quantity. | Value, | Quantity. Value. Quantity. , Value, 


A anu EEEE ETE | 1,500 | 795 | 53,209,046 $4,754,350 | 1,244, £197, 742 
TI atu tenet Ex eeu ahs l 3, 646 627 | 59,598, el 5,195,665 | 1,216,336 187, 135 
100 ironia cascada MSS NOME 32,547,509 — 3,150,162 | 2,421,772 | 822, 546 
A RON E, l 103187 ! 16,115 , 46,007,530) 4,605,672 1,727,057 | 291,018 
ITE ERR RE : 255,875 | 31,576 | 26, 824, 694 | 2, 400, 142 idein] res] msan 2, 280, 867 | 353, 411 
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In the following table is given the quantity of kerosene imported into Japan from 
various countries from 1901 to 1905, inclusive: 


Quantity aud value of kerosene imported into Japan, 1901-1905, by countries. 


[Gallons.] 
Y car. United States, | Russia. Other coun- Total. 
tries. 
== mule A AS A LER SH NR OSA ECC -—— 
A Cea es bae ie bale | 02, 138, 546 10, 246, 589 ab, 611, 257 68, 906, 392 
A PT OD 57,581, 550 17, NUN, 538 66 | 75, 480, 154 
Ur --—— À———— 32, 511, 201 02,269,005 |c.cccaceesceesss ^9, 780, 206 
IS Lien bi toa eL SI RV adus 48, 811,014 19, 987, 340 12,873, 417 81,671,801 
E A A Oh la RE PSY 06, 817, 346 13, 002, 631 8, 852, S32 ns, 702, 809 


a Dutech Indies, 


CHINESE EMPIRE. 
IMPORTS. 


Imports of refined mineral oil from the United. States into the Chinese Empire, 1901-1905. 


(Gallons. J 


Naphthas, including 


Lubricatingand heavy 


all lighter products | IHluminating. ise 
Year endiny June 30— i of distillation. parattin oil. 
| x i A = 
Quantity. | Value, Quantity. Value. | Quantity. Value. 
PO ost ede nk ee Gael 1, 200 $235 | 27,419,929 | $2,887, 972 379,520 | 256, 923 
19095 2o cela 3, 000 585 | 50,702,120 | 4,759,442 332, 428 70, 295 
JOE soeurs docs 15, 020 3,130, 19,321,930) 1,776,393) 456,955 86, 566 
Labastida ead 15.000 | 2,987 | 40,614,179 | 4,651,811 461,288 | 5 71,670 
1905. e dusicena ee TOTAL 30, 500 4,651 | 89,368,014 | 8, 186, 862 | 1,062, 466 | 174,611 
HONGKONG, 


Imports of refined mineral oil from the United States into Hongkong, 1901-1905, 


[Gallons.] 
| Naphtha, Iluminnating. Lubricating. 
Year ending June 30— == =i =e A ; 

| Quantity. | Value. Quantity. Value. Quantity. | Value. 
A tea o REESE oh a aub on tues Re a DRE 18, 708, 250 | $1, 649, 200 221, 066 | 218, 461 
| T acinar DITE PUDE EEN 17,990,990 | 1,516,934 | 482,974 —— 68,922 
1903 2 TA 15, 000 83,500 16,971,990 | 1,551,963 453, 326 67, 185 
1901 1.529: gea ie Ree eevee 5, 000 1,075 22,308,570 | 2,493,259 379, 611 71,790 
A pe A A 18, 660, 090 1,741, 252 451, 506 62,317 


WORLD'S PRODUCTION. 


In the following table is given the figures of the world's production of petroleum 
during the years from 1902 to 1905, inclusive. This table shows a slight falling off 
in the year 1905 as against 1904. This is entirely due to the disturbances in Russia, 
the decrease of that country being 25,576,385. barrels, while the production of the 
United States increased 17,636,620 barrels as compared with the production of 1904. 

The other portions of the world made very little changes in. production in 1905 as 
compared with previous years, Galicia madea slight reduction, while Roumania and 
India increased their output slightly. 
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World's production of crude petroleum 1902-1905, 


[Barrels of 42 United States gallons.) 


Country. 1902. | 1903. | 1904. | 1905. 

United States 2.00.00... cece cece eee eene 88,766,916 100,461,337 | 117,050, 960 ' quo 
pico PTT 80,540,045 | 75,591,256 | — 78,536,655 54, 960, 270 
Sumatra, Java, and Borneo................... 5, 860, 000 | 6, 640, 000 6, 316, 169 07, 168, (00 
EE A AAN !— 4,123,159 | 5,224,475 | 5,947,383 | 5,765,817 
Roumanín .........c.0ccceceecceeacecececcees 2,059,935 | — 2,763,117 | 3,599,076 4, 420,987 
O TS | 1,617, 363 2,510, 259 3, 385, 468 4,137,088 
A NR RS | 1,197, 800 1, 203, 551 1, 411, 975 1,341,157 
CANA es | 530, 624 486, 037 552, 575 634,06 
CAMI a cid | 353, 674 | 445, 818 637, 431 560, vj 
POP A II E dae | 60, 000 61,745 66, 200 47,72 
A O D 18, 933 | 17, 876 25, 476 a 25,6 
All othe 3505305 coi oe Deb CER eU EDU 26, 000 | 30, 000 40, 000 a 3), (t 

Toti a 185,173, 449 | 195,446,101 | 217,599,318 | 214,398.18 


a Estimated. 


ADVANCE IN CEMENT TECHNOLOGY, 1905. 


By EpwiN C. EckEL. 


INTRODUCTION. 


The statistics presented in the following section of this report can be used as bases for 
. further studies of the condition of the American cement industry. In the present section, 
therefore, certain points of industrial interest are briefly discussed. 


RAW MATERIALS IN USE. 


The following table contains data on the production of Portland cement, grouped accord- 
ing to the various combinations of raw material used in its manufncture. 

Type 1 includes cement produced from a mixture of argillaceous limestone (“cement 
rock") and pure limestone. "This is the combination of materials used in all the cement 
plants of the Lehigh district of Pennsylvania and New Jersey, and also at several western 
plants. 

Type 2 includes cement manufactured from a mixture of marl and clay. This type of 
mixture is used only in the States of Michigan, Ohio, Indiana, and New York. 

Type 3 includes cement manufactured from a mixture of soft limestone (“chalks”) and 
clay. This mixture is employed at plants in Alabama, Arkansas, Texas, and South Dakota. 

Type 4 includes cement made from a mixture of ordinary hard limestone and clay or shale. 
This mixture is employed at many plants all over the United States. In order to prevent 
publication of individual statistics, the Portland cement made from slag and limestone is 
included in this group. At present the only Portland plants using a slag-limestone mixture 
are those of the Illinois Steel Company at Chicago, Ill., and Buffington, Ind. 


Production and percentage of total output of Portland cement in the United States according to 
type of material used, 1898-1905. 


[Barrels.) 
Type 1. Type 3 Type 4.5 
Argillaceous lime- Type 2.0 De Mar 
dis (cement rock) Marl and clay. or ti een eee AOL 
Year. and pure limestone. | eee : i 
, | Percent- Percent- T ! Percent- | . | Percent- 
Quantity. age Quantity. age. Quantity. | age. Quantity. age. 
cx EE a ee 
1898.......... 2,764,004 74.9 562 092 15.2 40,120 | 1.1 $25,288 8.8 
1899.......... 4,010,132 70.9 | 1,095,934 19.4 85,200 1.6 4585,00 8.1 
1900.......... 5,960,139 70.3 | 1,454,797 17.1 185, 686 2.2 880, 708 10.4 
1901.......... $,503,500 60.9 | 2,001,200 15.7 495,752 3.9 | 1,710,773 13.5 
1902.......... 10,953,178 63.6 | 2,220,453 12.9 373,425 2.1 3,683,588 21.4 
1903.......... 12,495,604 55.9 | 3,052,946 13.7 457,813 2.1 | 6,338,520 28.3 
1904. ......... 15,173,391 57.2 | 3,332,873 12.6 19,700 0.3| 7,920,117 29.9 
1905.......... 18,454,902 52.4 | 3,884,178 11.0 235,385 0.7 | 12,072,347 35.9 


aIncluding in the years before 1905 the prone from alkali waste and clay at one plant. 
bIncluding the product from slag and limestone. 
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The preceding table, which is a continuation of those which have been published by the 
writer fora number of years past in Engineering News, shows very clearly the direction in 
which the American cement industry is trending. Over half of the total product is still made 
from a mixture of * cement rock" and limestone, but this percentage is slowly decreasing. 
The marl-clay mixture shows a similar decrease. The proportion of the product made from 
a mixture of hard limestone and clay or shale is, on the other hand, increasing rapidly. 


. 


KILNS AND KILN PRACTICE. 


Tables showing the number and types of kilns in use at various dates have been published 
in this and preceding volumes of Mineral Resources. Omitting vertical or stationary kilns, 
these figures may be summarized as follows: 


Rotary kilns, 1902 and 1905, 


1902. 1905 
NOUN o core aud ue bade ee cur A b pM CU LR A eat re. DM IR ER E oe ae 4560 12 
AA utin def e uu A IN RT ON DE 9 28 
BUDE x58 ose ese estie mtu t dre nu Ed ncn e Ert king M Etha Seo E nh 46 42 


This table shows merely the increase in the number of rotary kilns employed in the Amer- 
ican Portland-cement industry during the two years compared. But along with this increase 
in number there was a marked increase in the rate at which the plants were driven, and in the 
past few years an equally marked increase in the size of the kiln itself. These factors appear 
clearly when we compare the output per kiln for the two years: in 1902 each active rotary 
kiln averaged an output of 36,909 barrels during the yenr, in 1905 each kiln averaged 48,115 
barrels —an increase in kiln efficiency of slightly more than 30 per cent. Part of this increase 
was due to more steady driving and part to the use of longer kilns. It is probable that during 
1906 an average of considerably over 50,000 barrels per kiln per year will be attained. 

It muy be of interest to determine the total capacity of American plants. Taking into 
account the number of kilns in use, their sizes, and the raw materials used at the various 
plants, it is estimated that all the kilns now in operation can produce about 129,000 barrels 
per day and that before the end of 1906 the total possible daily production will exceed 
110,000 barrels. 


LOCALIZATION OF THE INDUSTRY. 


The present geographic distribution of the cement industry is well shown in the following 
table. The term East, as here used, includes plants in Pennsylvania, New York, and New 
Jersey, none being located in New England. The “Central” plants are those in Ohio, 
Indiana, Jilinois, Michigan, and Missouri. Under West are included Kansas, Colorado, 
South Dakota, and Utah. On the Pacific coast are the three active California plants. The 
South includes Virginia, West Virginia, Georgia, Alabama, Arkansas, Texas, and Kentucky. 


Geographic distribution of Portland-cement industry in 1905. 


Pacific 


East. | Central. West. coda: South. 
Number of plants operating................ 39 32 7 3 7 
Output in barrels, 1905........oo.ooooooo.-..- 19,589,675 10,723,802 | 2,470,349 | 1,225,429 | 1,237,557 


Percentage of total output ................. 55.6 30.4 7.0 3.5 3.5 
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CONCENTRATION OF INTERESTS. 


At intervals an excited and not particularly well-informed newspaper press inveighs 
against the enormous profits realized by a purely imaginary cement trust. To those 
acquainted with the highly competitive nature of the cement industry, in its present stage, 
such denunciations may seem too absurd for denial, but there is reason to believe that they 
are accepted as true by the general public. It may, therefore, be of advantage to state 
that there never has been a cement trust in this country and that at present there seems 
to be little opportunity for arranging any satisfactory combination of the cement producers. 
Several years ago a few fairly large companies took up this matter, but as three of the largest 
plants could not be induced to consider it, the question never reached an advanced stage. 

The nature of the industry renders it improbable that any combination or noncompetitive 
arrangement can be carried through to such a point as to result in a monopoly of the industry 
. and permanently high prices. Good raw materials are so widely distributed throughout 
the United States that there is hardly a county which could not produce Portland cement 
if prices were forced high enough. The only limitation now on the erection of cement plants 
is the fact that they cost too much for an individual or a small firm to enter the business. A 
plant producing 2,000 barrels per day will require an investment, for land, plant, and working 
capital, of between $1,000,000 and $1,500,000. 

Setting aside as impracticable the question of trusts and combinations based on monop- 
oly of raw materials, it can be said that there is noticeable a certain concentration of interests 
in the cement industry, and that this will probably become more marked year by year. 
The 8S plants in existence in 1905 are owned by 78 companies, and several of these nominally 
independent companies are closely connected in ownership. 

Of these 78 companies, 15 produced over two-thirds of the entire American Portland- 
cement output. Seven of these showed an annual output of over one million barrels each, 
and these seven together produced somewhat over half of the entire output of the country. 
To place the matter in a comparative form, the five largest companies together produced 
about the same percentage of the American cement output that the United States Steel Cor- 
poration does of the American output of pig iron. The cement industry is at present, there- 
fore, in a more concentrated condition than was the iron and steel industry at the date of 
formation of the Steel Corporation, but further concentration, to such a point as to bring 
about unfairly high prices, does not seem practicable. 

Figures obtained unofficially from various sources would indicate that the total author- 
ized capitalization of all the American Portland-cement companies now in operation will 
fall between the limits of $110,000,000 and $125,000,000. This estimate takes no account 
of outstanding bond issues, but on the other hand gives no credit for stock authorized 
but not issued, so that on the whole it can be accepted as representing very fairly the 
total cApitalization of the American Portland-cement industry. This capitalization can 
not be considered excessive, in view of the fact that it would cost probably $75,000,000 
to $85,000,000 to replace the plants and properties now in existence. 


STATISTICS OF CEMENT INDUSTRY IN 1905. 


By L. L. KimbaLL. 


INTRODUCTION. 
"f 

The expected bettering of conditions in the cement market came in 1905, and the year 
closed with a general feeling of satisfaction on the part of conservative manufacturers. 
Prices were not as high as they had been before the disastrous fall in the market which 
occurred two seasons ago, but their tendency was upward, the prevailing selling prices 
throughout the country averaged up so as to show a fuir interest on invested capital, and the 
general condition of trade was indicative of a profitable market during the coming vear. 

The increase in the out put of domestic Portland cement was very large, but it hardly kept 
pace with the demand, and the year, taken as a whole, showed conclusively the fact that 
American cements have been successful in practically displacing the various cements 
imported from other countries. Domestic Portland cements show in the twenty-four hour 
and the seven-day tests a greater tensile strength than imported cements, in addition to 
carrying a larger proportion of sand, which facts have helped greatly in steadily decreasing 
the demand for foreign brands of cement. In addition, the convenience of buying material 
already at hand, the avoidance of added cost through ocean freightage, and the possibilit v of 
deterioration of the cement in the sea air, together with the superior quality of and constant 
improvements in the cements produced in the United States, have made a condition in the 
cement world in this country which would have seemed quite impossible ten years ago. 

The natural-cement industry in America has declined within the last few years as the 
Portland-cement industry has grown. In the well-known natural-cement districts many of 
the plants were idle in 1905, a few were altered with a view to installing machinery for pro- 
ducing Portland cement, some were sold for other uses than the making of cement, and 
several were torn down. In the Louisville district, where for several years a combine among 
all the natural-cement producers has existed, most of the plants stood idle, while their quotas 
were being made by some of the few larger factories that were running, though those mills 
that were active ran with reduced force and on about half time. 

The slag- or puzzolan-cement industry progressed a little in 1905. A large plant to produce 
puzzolan cement was completed in Kentucky during the year. This industry grows slowly, 
but its growth has been fairly steady since 1900. when the product was first reported by this 
Bureau. 

At the present time a very interesting demand in the cement industry, and one for which 
as yet no supply has been produced in the United States, is that for a pure white or abso- 
lutely colorless cement. There are a number of deposits of limestone in this country that 
are practically free from any trace of iron. With the increasing demand for a Sean 
white cement for use in joining marbles, for interior finishing and decorations, for taking pale 
color tints, and for numerous other uses which can not be set forth here, it is probable that 
before long such an article will be perfectly produced by American manufacturers. 
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It is desired to acknowledge here the courtesy with which requests for data as to statistics 
of production of cement in the United States are met. There is rarely a year when complete 
returns are not available, and-as the statistics published in this report are taken exclusively 
from data forwarded by cement producers (where, of course, the figures are relative to 
United States production only), it will be appreciated that such cooperation is advantageous, 
both to this Bureau and to the people engaged in the cement industry. 

Preceding the full report. a preliminary statement of production is annually sent out at as 
early a date as possible. Early in 1906 a number of requests were received by the Bureau 
urging the immediate publication of this statement for 1905. In this connection the writer, 
while expressing thanks for much cordial cooperation and many courtesies, wishes to call 
attention to the fact that it is impossible to issue the statement of production until the figures 
are all sent in, and to urge upon the manufacturers the importance of responding promptly 
in order to make practicable the early issue of the figures showing production of cement, 
which seems to bc so universally desired. 


PRODUCTION. 


The calendar year 1905 is the record year thus far in the gain marked in total production 
of hydraulic cements in the United States over the preceding year. 

The increase is 8,427,051 barrels of cement in quantity and $9,599,613 in value, which 
statement shows most clearly the great bettering of conditions in the cement industry in this 
country in 1905. 

* The total production of cement for 1905 was 40,102,308 barrels, having a value of $35,931,- 
533, as compared with a total production in 1904 of 31,675,257 barrels of cement, having a 
value of $26,031,920. 

The production of Portland cement in 1905 was 35.246.812 barrels, valued at $33,245,867. 

The production of natural cement in 1905 was 4,473,049 barrels, valued at $2,413,052. 

The production of puzzolan cement in 1905 was 382,447 barrels, valued at $272,614. 

These figures will be found to vary somewhat from those given in the preliminary state- 
ment of production, which is always liable to correction. The change in this instance is due 
to an error in figures sent by a company that later corrected its mistake. The values given 
in connection with the various productions of cement for 1905 are much more nearly normal 
than those shown in the preceding year. 
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PORTLAND CEMENT. 


PRODUCTION. 


The following table shows the quantity and value of the production of Portland cement in 
the States where this article was manufactured in 1903, 1904, and 1905: 


Production of Portland cement in the United States in 1903, 1904, and 1905, by States. 


[Barrels.] 
1903.0 | 1904.2 1905.0 
State. Num- | | ! Num- | Num- 
ber of Quantity. Value. | ber of! Quantity.) Value. |ber of, Quantity.| Value. 
works. | works. isis 

Alabama...... p unio er MANN E MEE OMS A Mt 
Arkansas..... dcn aa | RNC MENS P MOMS, Or | HERMES LU T 
California..... 3. 631,151 $1,019,352 3 | 1,014,558 [$1,446,909 3 : 1,225,429 $1,671,816 
Colorado...... 1 258,773 | 430,535 1| 490,294 | 638,167 1' 786,232 | 1,172,027 
Georgia....... 1 | A STE PW Sone xci | TC jas erc UM 
Illinois........ 5 1,257,500 | 1,914,500 5 | 1,326,794 | 1,449,114 5 1,545,500 | 1,741,150 
Indiana....... 3 | 1,077,137 | 1,347,797 4 | 1,350,714 | 1,232,071 | 6 | 3,127,042 | 3,134,219 
Kansas....... 1 ; 1,019,682 | 1,285,310 2 | 2,643,939 2,134,612 | E PALEIS E em ert nae 
Kentucky A A ee sino tes eues wins A AS EP TEES Idm gus nr 
Michigan...... 13 | 1,955,183 | 2,074,780 16 | 2,247,160 ; 2,365,656 16 | 2,773,283 | 2,921,507 
Missouri. ..... 2| 825,257 1,104,834 | 2 osse aestuat 2 | 3,879,542 4,164,974, 
New Jersey. .. 3 2,693,381 , 2,944,604 3 2,799,419 , 2,099,564 3 | 3,054,777 | 2,775,768 
New York....| 11 ' 1,602,946 | 2,031,310 11 ' 1,362,514 | 1,257,561 11 | 2,111,411 , 2,044,253 
Ohio.......... 8] 729,519 998,300 7| 910,207 ' 987,899 8 | 1,312,977 | 1,390,451 
Pennsylvania . 17 | 8,754,313 11,205,892 17 11,496,099 8,969,206 18 13,813,487 11,195,940 
South Dakota. D edtce cues Od he A A E | RM MORET: 
Texas......... d riora ue PAREDES MU eae e candle eat eae Eg deesse me ieee RON 
Utah.......... lists p es RENS oe e A eee 
Virginia...... 1| 538,131 690,105 1| 864,003 774,360 1 | 1,017,132 | 1,033,722 
Washington. nal rr qb tee ook deus RI. das | Dl ote ater ale ater ci as 
West Virginia.) — 15........... | Nen Y AS | ERRO lb. ll ao | HA 

Tones 76 22,342,973 ¡27,713,319 | 8l pus 23,355,119 | 89 [35,246,812 TAN 

| 


aThe States combined for 1903 and 1904 are mentioned in the text of the reports for those years. 
bThe States combined for 1905 are given in the text below. 


State combinations are made in order to avoid the publication of individual figures. 
Where there is but a single plant in a State or where there is but one plant that was active 
during a given period, the figures reported are published only in combination with figures 
showing the total production of neighboring States, unless there is some reason for doing 
otherwise. In any case where an individual production is given it is with full consent from 
the proprietors of the plant. In the preceding table the products of Alabama, Georgia, 
West Virginia, and Virginia are combined; those of Kentucky and Kansas are combined with 
Missouri; and those of Colorado, Utah, Texas, and South Dakota are combined. In each 
case the total product of the States is placed against the name of the State contributing the 
largest quantity of cement to the entire amount. 

In 1905 the State of Kentucky had its first production of Portland cement recorded. In 
addition to this Washington appears for the first time in the list of cement producers, as the 
new plant there was practically completed though not put into operation in 1905. 

Plans for & Portland-cement plant at Mason City, Iowa, are now definitely made, and work 
on its construction will begin in the spring of 1906. The capacity of the new mill will be about 
3,000 barrels of cement per day. There is also reported the formation of the Coos Bay 
Mining, Milling and Transportation Company, in Portland, Oreg., and its intention to erect 
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a large Portland-cement plant in that State. Besides the fact that there is a large demand 
and, in proportion to the territory, a small supply of cement in the far West, the building of a 
cement factory in Oregon would be of more than usual interest, because it was in this State 
that the first attempt in the United States was made to use the rotary kiln or, as it was then 
(in 1887) called, the Ransome process of burning and grinding cement. The pioneers were 
called The Portland Cement Company of Portland, Oreg., and their works were located at 
Oregon City, in Clackamas County. The material used was a natural Portland-cement 
.3ck found in Douglas County. Gas was the fuel used, and power was furnished by the 
caters of the Willamette River. This company was eventually disrupted through litigation 
among the stockholders, and since 1890 no cement of any kind has been produced in the 
State. 

In Wisconsin two new plants are projecetd for the production of Portland cement, and the 
plans for them are reported complete, though building has not begun. They will both use 
marl and clay for their materials. 

In considering the States which were the four largest producers of Portland cement in 1905 
it will be noticed that although the rank of the second, the third, and the fourth changes 
somewhat, Pennsylvania stands, as always, at the head of the line. This time, however, her 
lead amounts to 10,158,710 barrels, her production being more than 39 per cent of the entire 
quantity of Portland cement produced in the United States. In 1904 Pennsylvania’s lead 
was smaller, being then but little more than 8,500,000 barrels, though her share of the total 
production was 40 per cent. The increase in the total production for 1905 was so great that 
though her production and her lead over the other States were both increased her percentage 
of the total production was slightly decreased. 

New Jersey retains her place as the second largest producer of Portland cement in 1905, 
with an output which is larger than the one made in 1904 by several hundred thousand 
barrels and which amounts to something over 10 per cent of the total Portland-cement 
production. 

Indiana, with a production of only about a half million barrels less than that made by New 
Jersey, displaces Michigun (which ranked third in 1904) and stands third in 1905, though in 
1904 she was not in place among the first four producers. Indiana's advance is one of nearly 
two million barrels and makes her percentage stand as 8.87 of the entire Portland-cement 
production. 

Michigan ranks fourth, notwithstanding the fact that her production of Portland cement 
in 1905 was more than a half million barrels in excess of that of the previous year. 

Following is a table designed to show the growth and development of the Portlund-cement 
industry in this country since 1890. Under the heading of “Section are the names of the two 
counties in Pennsylvania which include nearly all the great cement works in the heart of this 
industry, the names of several of the States that are large or old producers. and the remaining 
cement-producing States, namely, Alabama, California, Colorado, Georgia, THlinois, Indiana, 
Kansas, Kentucky, Missouri, South Dakota, Texas, Utah, Virginia, and West Virginia, and 
such other counties in Pennsylvania as have cement plants outside of Northampton and 
Lehigh counties. 

The tables for 1890 and 1900 include Warren County, N. J., with the two above men- 
tioned counties in Pennsylvania, and, as the New Jersey county is a part of what has for many 
years been known as the Lehigh district, this was a proper inclusion at that time. But in 
1903 the State totals showing production of Portland had become so large that it was 
thought best to make a separation of the three counties in accordance with the States to 
which they belong. "This course has been followed in the succeeding tables as well. 
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Development of the Portland-cement industry in the United States since 1890. 


[Barrels.] 
1890. ( 1900. 
Section. Num- m M um- , 

ber of | Quantity. | Percent- | ber of | Quantity. | Pereent- 

works | ge. works. i SENE 
mu - m : iu. A PU AER 

| 
A eee aaa. | 4 65,000: 19.4 8 465,832 | 5.5 
Lehigh and Northampton counties, Pa., | 
and Warren County, N. J.............. 5 201,000 | 59.9 | 15 | 6,153,629 72.6 
Oir Patras etna teu AE te | 2 22,000 6.5 ' 6 534,215 6.3 
Michigan cr ii TM TO DO EU l 6 664,7 7.8 
All other 8Cctions.....oooooccccccccccccooo | 5|. — 4,90, 142, 15| 663,594 78 
BO oe ud d ce | 16 | 335,500 100.0 50| 8,482,020! 100.0 
| 
1904. | 1905. 
Section. Num- ' Num- 

ber of | Quantity. P poda ber of | Quantity. Percent- 

works. age. | works. age. 
New York............eeseesce ss ssc sis 11 | 1,362,514 5.1 11 | 2,111,411 6.0 
Lehigh and Northampton counties, Pa.. 15 | 11,411,620 43.1 15 | 13,713,910 38.9 
New Jersey... 00.000 02c cece ceeecccceaeeees 3| 2,709,419 10.6 3| 3,654,777 10.4 
O teats yaad tekst re. 7 910,297 3.4, $| 1,212,977 3.7 
Michigan. ...........00cccecececcccceueeee 16 | 2,247,160 8.5: 16 | 2,773,283 7.9 
All other sections....ooooooococccccccnooo 29 | 7,774,871 29.3 | 36 | 11,680,454 33.1 
215171 ORE ERR 81 | 26,505,881 100.0! — 89 | 35,246,812 100.0 

| 


THE PORTLAND-CEMENT INDUSTRY, BY STATES. 


Alabama.—The production of the single factory which manufactured Portland cement in 
Alabama during 1905 was larger than that of the preceding year by more than a third of the 
entire quantity, notwithstanding the fact that the mill was closed down about three months 
for improvements and repairs. The plant for manufacturing Portland cement that is to be 
built at Epes, having offices at Selma, is still in embryo, the company not yet. having begun 
construction. The deposit of limestone to be utilized by this company is practically the 
same as that at Demopolis, where Portland cement has been successfully made since 1902. 
The Standard Portland Cement Company, of Charleston, S. C., has purchased property at 
Leeds, on the Southern Railway, 17 miles from Birmingham, and will begin erection of a 
Portland cement mill there immediately. The company owns about 300 acres of land bear- 
ing limestone of the Trenton formation. The plant will be completed in 1906. 

Arkansas.—This State has but one cement plant, that at White Cliffs, which was clased 
during 1905, and has gone into the hands of a receiver. 

California.—There is a great and constant demand for cement on the western coast, and 
California is rapidly growing in ability to supply it. In 1905 the three plants already estab- 
lished in the State were active and produced an output which was in advance of that for the 
preceding year. One of these plants was somewhat hampered by a shortage of water power, 
which necessitated several weeks of idleness, and another was closed down a short time for 
repairs; but the year's work averaged well. The erection of a large plant in southern Cali. 
fornia, at Davenport, near Santa Cruz, is the outcome of the demand for American cement 
in California and the Far West. The new organization is the Santa Cruz Portland Cement 
Company, and several of its officers are also officers and stockholders in the Standard Port- 
land Cement Company, whose plant is at Napa Junction. Tho new factory will be operative 
early in 1906. It will have 12 kilns, each 125 feet by 8 feet. The mill site is near the ocean, 
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and a pier will be built in order that shipments of cement may be made by water as well as by 
rail. The tract of land owned by the company at this point contains more than 200 acres 
of limestone, and the deposit runs to 500 feet in height. There are also about 300 acres of 
shale in the holdings. In this plant oil will be used for fuel, and power will be brought from 
the Sierra Nevada Mountains. 

Colorado.—There was but one cement plant active in Colorado in 1905, and its output 
was about a third lurger than that made during the preceding year. Two additional rotary 
kilns, 8 feet in diameter by 125 in length, are now being installed. When this is completed, 
the plant will have a capacity of 2,200 barrels of cement per day. The alterations and 
improvements are now in progress, and the company expects to complete them entirely and 
to put the new kilns in operation by early fall in 1906. One other company incorporated 
for the manufacture of Portland cement is reported from this State, but as yet it has not 
erected a plant. The offices are located in Denver. 

Georgia.—The one Portland-cement plant in Georgia was active during the entire year in 
1905. About the same quantity of cement was made as formed the output for the preceding 
year, but owing to the prevalence of better prices in 1905 it was worth almost half again as 
much as that made in 1904. 

IHlinois.—With the exception of an advance in the production of each of the Portland- 
cement-producing factories over their output for the previous year, there was little difference 
in the record of Illinois for 1904 and 1905. Of the four active Portland plants, one was 
idle two months for repairs, onc ran on full time, and one was closed for three months while 
improvements, additional machinery, and repairs were puf in. The fourth company, which 
makes slag as well as Portland cement, ran its factory forthe production of Portland cement 
through the entire year and had an output in advance of that for the preceding year. 

The Illinois Steel Company will turn over the management of its cement plants to the 
Universal Portland Cement Company, a constituent company of the United States Steel 
Corporation, which will continue the business formerly handled by the cement department 
of the Illinois Steel Company. Mr. Hagar, former manager of this department, will be presi- 
dent of the new company. "The new plants at Buffington, Ind., and at North Bessemer, Pa., 
which will also be included in the new company, will be completed in the summer of 1907. 
When they are active, the entire capacity of the Universal Portland Cement Company will 
be 16,000 barrels of Portland cement per day. 

A Portland-cement company, having its home offices in Ohio, states that it is beginning 
the construction of a factory at Dixon, Ill.; that the new mill will use limestone and clay 
as its materials, and will have a capacity of 2,000 barrels of cement per day; and that the 
plant will be operated at least in part by water power. 

Indiana.—The Portland-cement produced in this State in 1905 was made by five plants, 
two of which were mentioned in the report for 1904 as about to be put into active opera- 
tion. The Buffington plant, built by the Illinois Steel Company, of Chicago, had its initial 
run in 1905. A new plant having a capacity of 6,000 barrels of Portland cement per day, 
located on land adjoining that of the operative cement plant, is now being built by the 
Illinois Steel Company at Buflington. The present plant has a capacity of 5,000 barrels 
per day. The mills were continuously active throughout the year. The factory at Bed- 
ford was started carly in the year, and had a very successful run. These mills had an 
exceedingly satisfactory beginning. The plant at Mitchell ran on full time the entire year 
and produced an output which was in excess of its yield for the preceding year by more 
than a half million barrels. The two other factories which produced Portland cement in 
this State during the year are located in the northeastern part of the State, and have had 
successful productions since they first became active. The output of each for 1905 was 
considerably in advance of that for the previous year. One ranon full time all the year, and 
the other was only closed down a short time for necessary repairs. "The increased demand 
for Portland cement has caused a decline of such proportions in the production of natural 
cement in this country that some of the companies that have heretofore had plants equipped 
solely for making natural cement ere turning their attention to the manufacture of Port- 
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land. In some instances there is preparation to add the machinery necessary for the latter 

production and to continue the former as well, while in others the producing of natural 

cement will be entirely abandoned, and the buildings will be utilized for the installation of 

machinery for the making of Portland cement only. In the Rosendale, Cumberland, and 

Louisville districts such changes are being made. Indiana inaugurates the erection of a 
new Portland plant adjoining the old natural plant, in the Louisville district, at Speeds. 
The Speed Portland mills are the first to be erected here, and the success of the factory will 
mark many changes. Two kilns, 100 by 7 feet, each having a capacity of 350 barrels of 
cement per day, have been set up. There are also the usual crushers, driers, tube miils, and 
kominuters, and in the coal plant there is a Cummer drier, with Smidth ball and tube mills. 
Power is furnished by a 900-horsepower, Hamilton cross-compound Corliss engine, which 
drives the raw grinding machinery, the kilns, and the clinker mills. The preliminary crusher 
and pan-mill, as well as the coal grinder, are driven by a separate 150-horsepower engine. 
Although the plant as it now stands is not an exceedingly large one, it has been planned 
and built with a view to readily increasing its capacity, if the results justify such extension. 
The buildings and all foundations laid to carry heavy machinery are constructed of solid 
concrete made with natural cement from the plant adjoining. None of the other projects 
for the erection of Portland-cement plants in this State reported in the preceding year have 
taken an active shape in 1905. One plant, which was nearly completed in 1904, is still 
unfinished, and no work is now being done on it. There is a new plant being erected at 
Kimmel, in the northern part of the State, on which work is being rapicly pushed. It will 
be completed during the summer of 1906, and when ready to be started up will have two 
kilns 100 feet long and 7 feet in diameter installed. Marl and clay will be tho raw materials 
used. The holdings of the company at present include a number of lakes and marshes 
extending over about 700 acres. The purpose of this company is to attempt the produc- 
tion of a white Portland cement to be used in art construction. The name adopted, the 
Art Portland Cement Company, is indicative of this purpose. The new company has no 
connection with a company of similar name which was in existence a few years ago in 
Ohio, but which went out of business in 1900. 

Kansas.—The growth of the Portland-cement industry in Kansas has been very marked 
within the last five years. Up to 1900, when the Iola plant made its first production, only 
natural cement plants existed in the State. In 1904 the Kansas Portland Cement Company 
began operations, and in 1905 two new plants were started late in the fall and winter. The 
new plant at Neodesha consists of a 40 by 56 by 30 foot crusher building; a drying and mix- 
ing building 106 by 47 by 42 feet; a raw grinding building 146 by 80 by 25 feet, which is 
equipped with ball and tube mills; a finished grinding building 96 by 96 by 25 feet, in 
which are more ball and tube mills; a kiln building 162 by 96 by 25 feet, wherein 6 rotaries 
70 by 7 feet are installed; a boiler building SO by 40 feet; an engine building 100 by 50 feet, 
jn which are two Corliss engines; an electric lighting engine with generator attached, and 
two friction clutches, which will carry either half of the mill separately ; storehouses 124 by 
50 feet and 120 by 65 feet, besides storerooms, office buildings, motor and fan buildings, 
blacksmith shop, powder magazine, and a building for exploder, cap. and fuse—all made 
of steel construction covered with gavanized iron. The stone is conveyed from the quarries 
to the plant on two overhead tramways and tracks, approximately 100 feet long. The 
capacity of the mill is about 2,000 barrels of cement per day. 

The new plant at Independence, which was put into operation late in the fall of the year, 
used all of its six large rotaries for a short but very satisfactory run during tho remainder 
of the year. 

There is & new plant reported to be in process of construction at Table Mound, near Inde- 
pendence. Natural gas is the fuel used in all the Kansas plants. 

Kentucky.—The new plant for the manufacture of Portland cement, which was completed 
and made its initial production in this State late in 1905, started out very successfully. 
This factory is the first one ever erected in Kentucky for the production of Portland cement. 
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There is a plan repor.«i which projects the erection of a Portland-cement plant near Staun- 
ton, Ky., where u lurge deposit of suitable rock is said to have been found. 

Michigan.—Portland cement in 1905 was made by 13 plants, as in 1904. Of these plants 
nearly all were idle through some part of the year, which possibly accounts for the fact 
that the increase in total production for the State over its output for the preceding year 
is but little more than a half million barrels. Two plants were idle to admit of enlarge- 
ments and one was closed down while the 60-foot kilns already installed were removed in 
order that new kilns 100 feet long might replace them. Another plant was so thoroughly 
reconstructed that half the year was taken up with the improvements, and the mill was not 
started until late in July. Two plants were closed for a time because of the weather; one 
by reason of a full stock house; two for minor repairs, and one company went into tho 
hands of a receiver. The new plant at Bellevue was started in September and was success- 
fully operated the rest of the year. In addition to the 13 active plants, there were two 
that were idle all the year, two that were not under construction at any time, although when 
work was stopped on them both were more than half completed, and one that was so nearly 
finished it will be ready to become active early in 1906. One company was dissolved and 
its holdings sold; three were reported as being still “incomplete,” and four plants projected 
at different places were recorded as still only projects. The cement mill at Hecla, after 
standing idle for nearly three years, has been purchased and will be reopened, overhauled, 
&nd operated again in 1906. All told, there were 25 companies reporting from this State 
for 1905. 

AM issouri.—There were two active Portland-cement plants in Missouri in 1905; both of 
them were very successful producers and made outputs which in cach case ran far ahead 
of that manufactured during the previous year. The plant at Louisiana was not com- 
pleted, but will probably become active in 1906. There is also a new factory, located just 
outside of Kansas City, Mo. It was practically ready to commence operations at the close 
of the year and will be a producer in 1906. The present capacity of this plant is about 
1,000 barrels per day, and it was constructed with a view to enlarging. Up to the early 
winter of 1902, when the plant at St. Louis made a comparatively small output of Portland, 
no cement of any kind had been produced in Missouri. The plant at Hannibal had its first 
production in 1903. 

New Jersey.—In this State the entire production of Portland cement, which is second 
only to that of Pennsylvania in quantity, is manufactured by tliee plants. All three of 
the plants ran continuously through 1905, and each one manufactured a quantity of cement 
largely in advance of its production for the preceding year. The most marked advance in 
quantity was made by the factory at Stewartsville. In 1905 this plant had its most suc- 
cessful production, and the year was unmarked by any serious disaster at the mills. 

New York.—In 1€05 there were nine cement plants in New York that made Portland 
cement, and of these but one had also a production of natural cement. Another plant 
was being altered so as to admit of a production of a high-grade Portland especially adapted 
for use in the manufacture of artificial stone, in connection with its production of natural 
cement. One plant was sold, but not operated in 1905. Of the eight factories that pro- 
duced only Portland cement, seven ran ahead of thcir 1804 output, some by a large per- 
centage and some by a smaller. One mill made more than five times as much as it pro- 
duced the year before; one made about three times as much, and two more than, doubled 
the quantity. All of these plants were shut down from periods varying from ten days to 
three months, either by reason of slight overproduction or on account of bad weather or for 
repairs. The land on which the Wayland Portland-cement plant was built has been sold 
since the burning of the factory in December, 1904. The natural-cement plant at James- 
ville has been purchased by a company owning and successfully operating cement mills 
in another county of New York State, and it is its present intention to build eventually a 
large factory on the Jamesville place for the purpose of manufacturing Portland cement. 

Ohio.—There were eight factories producing Portland cement in this State in 1905, and 
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the total output ran ahead of the production for the preceding year by more than a quarter 
of a million barrels. Three of the plants were idle but a few weeks; two were idle about a 
third of the year for repairs and improvements; one was idle two months while alterations 
were being made; one was shut down for a short period because of high water, and one 
was inoperative half the year while new engines were being put in place. One plant, which 
has been idle for several years, was sold and may become a producer of Portland cement 
again in 1906. In spite of the idleness of the plants the total State production of Portland 
ran ahead of the million-barrel mark for the first time in its history. 

Pennsylvania.—This State, which has always been the center of the Portland-cement 
industry in the United States, had a large output in 1905, as the result of eighteen active 
cement plants. One new factory was not started until late in the summer, but it finished 
the year with a remarkably large output for the initial run. Several of the mills were shut 
down a few weeks for repairs and one plant suffered from a scarcity of water. Another 
of the larger factories was idle several months making alterations; but the majority of the 
plants report a record of full time for the entire year. The general prosperity of the Port- 
land-cement industry in this country was indicated in this great center, for the entire State 
production ran up to nearly 14,000,000 barrels, while prior to 1905 its largest output was 
less than eleven and a half million barrels. There are several plants which are expected 
to become active in 1906. Several new companies have been organized, and one, which is 
backed by California capital, has purchased land and is ready to begin erecting a factory. 

The Universal Portland Cement Company, which will take over all the cement plants 
of the Illinois Steel Company, will build a plant for the manufacture of Portland cement at 
North Bessemer, near Pittsburg. Work on this plant will begin at once. The material 
used will be slag from the works of the Carnegie Steel Company, and limestone. The 
plant will have a capacity of 4,000 barrels per day, and will be known as the Carnegie Cement 
Plant. 

South Dakota.—There is but one Portland-cement plant in this State. In 1905 the mill 
was continuously active. The installation of new machinery and the remodeling of the 
plant that was successfully accomplished during the preceding year was apparent in the 
quantity of cement produced this year, as it was increased to more than four times the 
amount of any output heretofore reported from this mill. The project for a second plant 
in South Dakota has not yet advanced to the erection of a mill, though it is reported as by 
no means abandoned. 

Texas.—There are three Portland-cement plants in Texas, one of which has also an equip- 
ment for producing natural cement. In 1905 this factory and the remodeled plant at 
Dallas produced all the cement made in the State, the Austin plant remaining idle through- 
out the year. Of the two active plants, one ran continuously through the year and pro- 
duced an output which was considerably in advance of that made in 1904, and the other 
was shut down for a couple of months, during which time the machinery was repaired and 
some alterations were made. Notwithstanding this lapse the output from the mill was 
many thousands of barrels in advance of that produced during the previous year. 

U tah.—In 1905 the single Portland-cement plant in Utah had its largest production, the 
figures reported for the year showing a decided advance over those giving the production 
for 1904. The plant was active during the year except a brief stoppage for overhauling. 
There are two new projects reported from this State for the building of Portland-cement 
plants during the coming year. One plant is to be erected by the Rocky Mountain Port- 
land Cement Company, near Salt Lake City. and the other is to be located at a town that 
was formerly called Croydon, on the Union Pacific Railway, 28 miles east of Ogden. The 
name of this town has recently been changed to Portland, because of the decision of the 
Union Pacific Portland Cement Company to locate its new plant there. The three rotary 
kilns to be installed are 8 feet in diameter by 150 feet in length, and are the largest. boiler- 
plate kilns in the world. The kilns at the Edison factory in New Jersey are of equal size, 
but are made of cast iron. The tube mills in the new Utah plant are also of a much larger 
size than usual. Powdered coal will be the fuel used in the rotarics, and the output from 
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the three kilns is expected to be 2.000 barrels of cement per day. A modern electric plant 
is part of the equipment of the plant, as is a steam shovel, with which all the raw material] 
will be handled. The company owns over 2,000 acres of land. The plant is expected to 
be ready for operation early in 1907. 

Virginia.—The single Portland-cement factory in Virginia has always been a successful 
one. Its first output was made in 1900, and since that time the number of barrels of 
cement produced has been increased each year, so that the record shows a marked and 
steady advance. In 1905 it ran ahead of its production for the previous year, as usual, and 
was only idle two weeks for repairs. The mill has nearly a 2,000-barrel capacity. "There 
is a plant projected in this State by one of the successful companies now producing cement 
in the Lehigh district, but no buildings are yet erected. 

Washington.—The Portland-cement plant for this State, which has been projected for 
several vears, is now an accomplished fact. It was practically completed in 1905, and will 
be put into operation during the first half of 1906. As soon as this is accomplished, the 
plant will at once put in more rotaries and increase its producing capacity. For its initial 
run two 100-foot rotary kilns have been installed, and those to be added will be equally 
large. The entire plant has been built with a view to a gradual increase in size until the full 
capacity of power is utilized, at which time the production of Portland cement will have 
reached 3,000 barrels per day. Power is furnished by water brought from Baker River, 
across which a dam has been built. A flume 6 by 10 feet, and 14,700 feet in length, con- 
ducts the water to the factory. Crude oil will furnish fuel for the rotaries and driers, and 
limestone and shale will be the materials used for making cement. The factory is built at the 
junction of the Skagit and Baker rivers, 45 miles east of Anacortes, and is within 1,500 feet 
of the lime quarry and 300 feet of the shale beds, both of which materials are brought to 
the mills by means of clectric motors. The Great. Northern Railway runs through the 
factory site, thus insuring shipping facilities. The ample opportunity for cement plants in 
the Northwest was shown during the last year by the shortage in Portland cement, which 
was so great that const contractors were obliged to send as far east as Kansas for enough 
cement to finish buildings already started. There is a plan reported for the building of a 
cement plant on one of the islands north and west of Washington and included in the State 
lines. 

, West Virginia.—As in 1904, there was but one active Portland-cement-producing plant 
in this State in 1905. This factory was idle several months, repairing and remodeling. 
There is to be a new plant built at Martinsburg which will have a daily capacity of 2,000 
barrels of Portland cement, but it will not be completed before the end of 1906. 


NATURAL CEMENT. 


The decrease in the natural-cement industry continued in 1905, and the total production 
fell below that of the preceding year, as it has done for several years. Many plants in the 
natural cement manufacturing districts were not put Into operation during the year, and 
some were started up simply to make a small quantity of cement for use by the owners of the 
plant. Several natural-cement mills have been torn down and the land on which they stood 
sold for other purposes, and a few have been made into lime kilns. There was but one new 
plant built during the year for an exclusive production of natural cement. The decline in 
this industry seems to be permanent. 


PRODUCTION. 


In 1905 the total production of natural cement in the United States amounted to 4,473.- 
049 barrels, having a value of 32,413,052. This decrease of 393,282 barrels, as compared 
with the production of 1904, is not so large as the decrease shown in a comparison of the 
product of natural cement in 1904 with that manufactured in 1903. The demand, however, 
seems to be mostly for Portland cement, and reports from the various manufacturers of the 
natural product show little indication of any strong revival of a demand for this variety of 
cement, though the falling off in quantity seems to be checked a little. 
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Following is a table showing the quantity and value of the natural cement made in the 
United States in 1903, 1904, and 1905. 


Production of natural cement in 1903, 1904, and 1905, by States. 


[Barrels.] 
| 1903. 1904. 1905. 
State. Num-l | Num- | Num- 

| ber of Quantity. Valuc. |ber of Quantity. Value. | ber of Quantity. Value. 

works. works. E works. | 
Georgia......... 2 80,620 | $44,402 2 66,500 | $37,750 3' 89,167 | $51,080 
Illinois.......... 3 543,132 178,900 3 360 . 308 | 113,000 3 368 , 645 | 116,519 
Indiana......... Vedere ue pen eei, e 13 735,906 | 467,053 12 527 , (X0 211,040 
Kansas.......... 2 226,293 ; 169,155 2 210,922 , 79,450 2 230 (86 | 110.730 
Kentucky ....... 15 | 1,533,573 | 706,786 2| 264,104; 132,052 2, 207,90 $3,000 
Maryland....... 4 269 , 957 138,619 4 65,000 32,500 4 55,324 Js ud 
Minnesota....... 2 175,000 78,750 2 138,000 65,620 2 115,314 oF US 
Nebraska e eee ees ERAS EO Ru eu eR ena l'honssss ces va eR ME 1 "NON. Tee 
New York....... 20 | 2,417,137 1,510,529 19 | 1,911,402 1,138,667 16 . 1,926,837 1,12,NP 
North Dakota... APA ate uu te Ee bou eiat NOEL CORN OPEN ¡AAA 
Ohio.. A 2 61,025 | 46,776 e E aesaad 1 G4,791 51,25 
Pennsylvania . 711,339.00 | 576,269 5 TIO, AGT | 208,533 5 745,057 300, 555 
Texas........... M Tis als wie sot Macatee ip eee A oleate ex een reote a emt TRES 
Virginia......... 2 47,922 | 25,961 2 93,202 | 59,019 QNM ROM: OTE 
West Virginia... E ep EET M RON NETUS. l3 css cd er 
Wisconsin....... 2 330, 522 139,373 2 250,000 puc 2 | 130, 125 G1 

Total...... 65 (47,030,271 44,866,331 2,450. 150 ; | 58 54.473,049 | 2,415,002 


3,075,520 | 61 


——— ———— —— ————— 0 —— eae eee eee —— = 


as States combined for 1908 and 1904 are -—— in the text of the reports for those years. 
b The States wherein the cement product was combined with that of some other State for 1905 are 
given in the text below. 


In making these combinations, which are necessary in order to avoid disclosing individual 
productions, the same States have been grouped together for 1905 that were combined in 
1904. North Dakota, which has but one plant, has been recorded in combination with 
Minnesota, Ohio with Virginia, and Texas with Kansas. As before, the totals are placed 
against the name of the State contributing the largest quantity to the whole amount. 

New York stands at the head of the natural-cement production, as always,and again is the 
only State to exceed a million barrels of this cement in its production. 


THE NATURAL-CEMENT INDUSTRY. BY STATES. 


In al! the States given below there are cement plants erected for the purpose of producing 
natural cement, but in 1995 only a certain percentage of these plants were operativo. Where 
a factory has been reported as having no prospect of again engaging in the business of produc- 
ing this variety of cement, it has been dropped from the number of works given in the tables; 
hut where it is reported simply as idle, and there are chances that it will become productive 
again, it is retained in the count. "Thus, in Ohio there are in reality two plants which are 
well equipped for the production of natural cement. But in one case there is no immediate 
prospect that the plant will be active again. In consequence, Ohio has but one plant reported 
for this production. In Nebraska, on the contrary, although the single plant there is a 
natural-cement plant which has been inoperative for some years, there is no talk of abandon- 
ing the mill, and it may become active again at any time. Therefore it is included in the 
number of plants given. 

Following are detailed accounts of State productions: 

Florida.—The report from Florida for 1905 is very definite, and states that there is now no 
plant for the manufacture of cement at River Junction and that none will be erected there 
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for a production of natural cement. If the large deposit of limestone which occurs there is 
utilized for producing cement, a factory will be erected for the purpose of manufacturing 
Portland cement. 

Georgia.—This State is distinctive in that it is the only one from which a new plant for the 
production of natural cement is reported in 1905. The new factory was started in September 
and ran satisfactorily during the remainder of the year. The two older factories were both 
active the entire year, except for a month's iJleness in one for necessary repairs. In the 
other plant the full number of kilns was not fired because of a scarcity of labor. The total 
production of natural cement in the State, however, was noticeably larger than that for the 
preceding year. 

Iliinois.—The production of natural cement in Illinois in 1905 exceeded the output for 
1904 slightly, though two of the three manufacturing factories ran behind their productions 
for the previous year. ‘The third plant more than doubled its output, however, which 
increased the total production sufficiently to more than balance the shortage. One of three 
plants ran throughout the year, another was idle three months making repairs, and the third 
ran on less than full time. 

India na.— The record of this State for 1905 is comparatively small. There were 12 mills 
equipped for manufacture, but most of them were idle. Many of the companies report 
inactivity because of a lack of orders, and several of them are considering a radical change in 

their equipment. * One of the factories located at Charlestown has already been sold to a 
western company, and will be overhauled and remodeled in such a way as to admit of the 
manufacture of Portland cement. The materials for such a production are abundant on 
this property, and the rebuilding will be started in 1906. The quantity of natural cement 
manufactured in the Louisville district in 1905 was not so far below that for the preceding 
year as might have been expected, but the sales were not very ready, and at the close of the 
year there were more than 100.009 barrels of cement left unsold in the stock houses. 

Kansas.—In this State the production of natural cement, which has for many years been 
successfully carried on, ran ahead of that for the preceding year. The older of the two 
plants which manufactured natural cement had an output considerably larger than that 
reported for 1904 and ran throughout the year. The other plant was idle during a part of 
the year, the production being no* quite equal in size to the one recorded in 1905. 

Kentucky.—Voth the natural-cement plants in Kentucky were active in 1905, though 
neither of them ran continuously through the vear. Much of the cement. credited to the 
Louisville district is made by these mills for the smaller plants, and they are both well 
equipped and well located for the work. Their output in 1905 was somewhat smaller than 
that for the previous year. 

Maryland.—Of the four mills that have for years reported a production of natural cement 
from this State, but two were active in 1905, and they had comparatively small outputs. 
The lack of demand for natural cement was felt in the Cumberland district as in other 
centers for the natural-cement production. One of the active plants in Maryland ran only 
a few months and the other ran but little more than half the year. Of the two idle plants, 
one is closed down permanently and the report of the other shows that the company is 
engaged in erecting a Portland-cement plant, but that it is not yet completed. Another of 
the natural-cement plants may also be converted into a factory for the production of Port- 
land cement, as the materials on the property owned by the company are adapted to such a 
project. The plan is under consideration, but has not yet been definitely decided on. 

M innesota.—In this State the record for 1905 is practically a duplicate of that for the 
previous year. There were two plants producing natural cement; both were closed down 
for a part of the year; one mill ran ahead of its output for 1904 and the other fell slightly 
behind. The lack of orders for the natural product was not so sharply felt in this section 
of the country as it was in the eastern States, where cement plants are not so scattered. 

N ebraxka.—' There has never been but one cement plant in this State, and that has pro- 
duced only cement of the natural variety. In 1905 the mill was idle, and it has been so 
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for several years past. There is a prospect that the mill will be active again, but the time 
of firing the kilns is not stated. 

New York.—The production of natural cement was larger in the Rosendale district in 
1905 than it was in 1904, notwithstanding the depressed conditions in that branch of the 
cement industry. Seven of the plants that make natural cement were inactive in 1905, 
but a number of the producing factories had outputs which were in advance of those made 
in the previous year. One plant was idle practically all the year undergoing extensive 
alterations, but will probably be active in 1906. The consolidation of a number of natural 
cement producing companies, which occurred several years ago in the Rosendale district 
still holds, and the combined companies reported a production decidedly in advance of their 
output in 1904. One of the old, well-established plants was idle because of the death of the 
owner, and it is doubtful if the kilns will be used again for making cement. There are no 
new plants for the production of natural cement reported from New York in 1905. 

North Dakota.—The change of stockholders made in 1605 in the plant which produces the 
only cement made in North Dakota caused several months’ idleness in the works during the 
fall of the year. The season through which cement. can be profitably made in this climate 
is not so long as it is in warmer places, and owing to this and the inactivity mentioned the 
production of cement in this State was not so large as that for the year preceding. Large 
improvements and the installation of new machinery are being talked of for this plant, which 
has a large field in which to exploit its production, however ample. 

Ohio.— Although there are two plants in this State that are equipped for manufacturing 
natural cement, but one of them was a producer in 1905, and it ran ahead of its output for 
1904. This plant has steadily increased its production each year and usually is run continu- 
ously throughout the season. Such was its record for 1905. The other plant, which has 
been closed for several years, may be dismantled or may stand idle for many years. 

Pennsylvania.— There are no cement plants used exclusively for producing natural cement 
in Pennsylvania. All such cement is manufactured by factories also engaged in making 
Portland cement. In 1905 four of these plants were actively producing natural cement, 
and the fifth one, that has the machinery to admit of such a production, stood idle. Of the 
four active mills, three had outputs of natural cement that were smaller than those made in 
1904, while the other factory increased its output. All the mills ran practically on full time 
through the year, the only stoppages occurring in order that small but necessary repairs 
might be made. The total State production of natural cement was not so large as that for 
the previous year. 

Teras.— The only plant which produces natural cement in Texas was active in 1905 and 
ran continuously through the year. 1t produced an output considerably in excess of that 
made in the preceding year, but not so large as that made in 1903. This plant has been a 
successful one for years, and has no record of any long period of inactivity since it was built. 
There is another plant in the State which was formerly devoted exclusively to the manufac- 
ture of natural cement, but it has not been operated for several years. The third cement 
factory in Texas was remodeled and made into a Portland-cement plant two years ago, 
since which time it has produced that article. 

Virginia.— There were two active natural-cement plants in the State of Virginia in 1905. 
Of these two, one had a production slightly in advance of that made the previous year, and 
the other manufactured less than a fifth of the quantity made in 1904, being active only 
about two months. Both plants suffered from the fact that orders were lacking, and give 
the usual report that the demand was mostly for Portland cement. 

West Virginia.—The natural-cement industry in West Virginia was not a thriving one in 
1905. "The plants in the State that usually produce this variety of cement were idle all the 
year, and one of them was offered for sale. 

W isconsin.—The two plants operating in this State in 1905 produced only natural cement 
and were active during the season. One of them produced an output in advance of that 
made the previous year, and the other ran very far behind the quantity made in 1904. The 
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total cement production of the State is less than the total production of a year before, the 
failing demand for natural cement having caused a lack of orders here, as in many other 
States. 


PUZZOLAN OR SLAG CEMENT. 


The growth in the slag-cement industry is slow, but the number of plants for producing 
it gradually increases. In 1905 Kentucky was added to the list of slag-cement-producing 
States, and the erection of a large plant at Buffalo will add still another State to that list in 
1906. The new plant is located on the property of the Union Furnace Company, and will be 
built by the same people who designed and erected the new slag-cement plant at Ashland, Ky. 


PRODUCTION. 


As in previous years only two States had more than one slag-cement plant in 1905. For 
that reason it is impossible to classify each State and give a table of production in detail. In 
the combinations made for the purpose of concealing individual figures of production Ala- 
bama and Illinois totals are added and the result is placed against Illinois, as this State 
reported the larger production; and Maryland, Pennsylvania, Ohio, New Jersey, and Ken- 
tucky totals are given together with the resulting product. placed against Ohio for a like 
reason. 

Following is a table showing the total production of puzzolan or slag cement. in the United 
States in 1905, together with the number of plants: 


Production of slag cement in the United States in 1904 and 1905 by States. 


(Barrels.] 


1904. | 1905. 


TREE T Quantity. Value. | Fimer Quantity. Value. 
ANDAMA ceo e aE 2 187,677 | $141,402 | d iE osten 
A o uude dementis Gr 1 106,236 $50,616 
Kentucky uc oepeia yuan sicul cisci ca o DI E RO UE RR AUR eG ase a | c ER 
Mürylundssose oes envase Ee rta ¡A orco. EP d eee eee errr ee 
New Je@Tse@y saca sees ce eei e AA A A dew px 
OMG. ————ÓÁÁ ee Se 2 115, 368 85,240 2 276,211 | 191,998 
Péennsylvanita cis uode s I eek aea pe | A es does 


A A Pe ae s 8 303,045 | 226,651 | 9 382, 447 | 272,614 
| 


THE PUZZOLAN-CEMENT INDUSTRY, BY STATES. 


Accounts in detail of each State which contributed to the entire quantity of slag cement 
made in the United States in 1905 are as follows: 

Alabama.—The conditions prevailing in the State of Alabama in 1905 were nearly the 
same as those that obtained in 1904. There were two plants actively engaged in producing 
puzzolan cement. These two plants are owned by different companies, but one company 
leases the plant of the other and has operated both factories for several years. The output 
of cement was not so large as that for the preceding year and the plants were closed for a 
part of the season. 

Illinois.—There is but one puzzolan-cement factory in this State, and it is operated by the 
Illinois Steel Company. In 1905 the plant at North Chicago was active in producing a 
quantity of slag cement intended solely for use by the company in its construction work. 
For certain parts of the work it has found puzzolan cement entirely satisfactory. It has, 
however, abandoned the production of this cement for commercial purposes and reports that 
if there was no construction work being done by the company there would be no slag cement 
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made by it and the mill at North Chicago would be dismantled or fitted for use in manu- 
facturing Portland cement only. The slag cement plant was active only a part of the time, 
and its production was somewhat less than that made in 1904. 

Kentucky.—Late in 1905 the only slag-cement mill in the State was finished and became 
active, reporting a small production. "This plant is built at Ashland, Ky., by the Ashland 
Iron and Mining Company and is claimed to be the finest slag-cement plant in the country. 
The buildings are of concrete-block construction, with all the foundations both for machinery 
and buildings made from a slag cement—sand-crushed-cinder concrete. "The mill has à 
capacity of 550 barrels per dav, and the stock house is provided with bins capable of holding 
15.000 barrels of cement. The cement is ground to such a degree of fineness that 95 per 
cent of it will pass through a 200-mesh screen. There are three Ruggles Coles driers 30 feet 
long hy 5 feet. 10 inches in diameter, and four tube mills 22 feet long by 5 feet in diameter. 
Fuel for the driers is furnished from the collieries owned and operated by the company, and 
blast-furnace gas is used to generate steam for power. The pit for granulating the hot slag 
is made of slag cement and crushed-cinder concrete and is 21 feet wide, 40 feet long, and 25 
feet deep. There are chemical and physical laboratories, both of which are well equipped 
with the most modern apparatus for cement testing. A characteristic chemical analysis of 
the Ashland puzzolun cement is as follows: 


Analysis of puzzolan cement from Kentucky. 


xdg rM — LP TIT RENE 35.72 
Lron oXidéboanasens is uM ede ate a pts etse esee "Uc PRICE oe Sosa eee .8A 
AlüMi Mi sida sensu herd Auc tiec de xc Runs ale tcl dtd sree A ut to eae gn didit od do hig atu. Oe 9.72 
TAG ese sere 8G A cies, os ea ee A ie sa 45.42 
MAS Eo dados eee A coats aii dete 2.85 
POUL PNUD A ero aed uicta ee Sea A BS Ake ceded EE patte t 1.42 
PERSON AIM OM A osuere A duet ps ua ee ent iy Maa se d es Un HET 3.06 
Undetermined asee aaa iced usano Lee ae rU E dabo fuos dL S pd di 34 

100.00 


Maryland.—There is but one company in this State which produces puzzolan cement and 
its plant was idle nearly half the year in 1905. The output of the factory was larger than 
that for 1904, but fell short of its averages for five years prior to that time. 

New Jersey.—Only one plant in this State produced slag cement in 1905, and it was active 
during only a part of the year. The demand for this kind of cement was not large enough to 
make greater activity necessary in this section of the country. The production was smaller 
than that reported in 1903. In 1904 the mills were closed down and the site of the factory 
was changed. 

Ohio.—The year of 1905 was a prosperous one for the slag-cement industry in Ohio. This 
State has two plants producing puzzolan cement and both were active, though neither ran 
continuously through the year. The older plant closed down for a short time, because of a 
lack of orders, but even so it almost doubled its output for the year previous. The newer 
mill was obliged to close down for necessary repairs and some small remodeling of part of the 
plant, but it made an output which more than doubled its production for 1904, which was a 
large one. 

Pennsylvania.—The single puzzolan-cement factory in the State of Pennsylvania reported 
its third and largest production in 1905. The company did not operate these mills continu- 
ously, because of the cold weather, but the entire output for the year was nearly twice as large 
as that for 1904. 


KILN REPORT FOR 1905. 


The latest report on the approximate number and variety of kilns in the cement plants of 
the United States made by this Bureau was in 1902. 

At that time the number reported was much smaller than it now is, though the increase 
in the use of the rotary kiln was then strongly marked. At the present time nearly all the 
Portland cement in this country is burned in rotary kilns, there being in 1905 only three 
factories reporting productions of Portland cement burned in vertical kilns. 
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"The increase in the establishment of rotaries within the last three years is shown approxi- 
mately in the following table. 


Number, kind, and condition of kilns in 1902 and 1906. 


1902. 1905. 
Kind. | o A z , 
Active. | Idle. |Building.| Active. | Idle. | Building. 
c —— ERA AS A AA A 
Vertical | 611 76 | 6 395 16 coron toss 
ROP O mbebt quiu dues | 456 9, 46 722 23 | 42 
Da e iA ELE t ^ 1,067 | 85 52 | 1,117 | 139 | 42 
| 


IMPORTS AND EXPORTS. 
IMPORTS, 


The total quantity of hydraulic cement brought into the United States from foreign 
countries in 1905 was 816,577 barrels. The total quantity withdrawn for consumption 
was 806,845 barrels. For the first time in the history of cement in this country the quan- 
tity of cement imported from foreign countries is smaller than the quantity withdrawn 
from warehouse during the year for consumption, the difference being 50,268 barrels. 

Following is a table showing imports of all hydraulic cements into the United States, by 
countries: 


Imports of hydraulic cement into the United States in 1002 - 1:005, by countries. 


[Barrels.] 


Country. 1902. 1903. 1904. 1905. 
United Ning Ons aan ci Due Ra eee VU 70,087 146,904 16,365 33,078 
1 
DOE eos iste sd dar o xo 615,794 137,916 394,308 335, 154 
PrN A A O A T T 14,92 14,806 34,912 18,864 
CIGEHDULTVY 25s She pete cred elei o ii E ur adde 1,259,205 1,377,414 585, 563 456,325 
Other European countries... 0.2.0... 22. eee eee eee 18,654 27,415 7,538 602 
British North AmMerica.............oooooooocraconronmo.. 3,612 4,421 566 417 
Other countries........... rui dedu sioe re E eed icem | 4,154 9,265 7,091 1,237 
'"TOEHI 24% e ee cous aera thers iatis ia nM as | 1,995,488 | 2,317,951 1,046,403 | 846,57 


RELATION OF DOMESTIC PRODUCTION AND CONSUMPTION TO IMPORTS. 


In the following table is shown (he increase, by years, in the production of Portland cement 
in the United States, the increase and decrease of the natural cement, and the variations in 
imports for consumption of hydraulic cements into this country, since 1900: 


Comparison of production of Portland and natural-rock cement in the United States with 
imports for consumption of hydraul:c cement, 1900-1905. 


[Darrels.] 


Ñ : / | Totalof | 

a ntural *"ortlanc natural and 

Year. cement. cement. Portland Imports. 
cement. 

PITO cate ease! EA nk eo eaten Bos 8,383,519 8,482,020 16,865,539 2,321,416 

POOL csc ise edam Re x rp REA T ny dod 7,084,823 12,711,225 19,796,048 922 , 426 

TUUS. cof ee ee un da deeds atate i vie aes, Ee 8,044,305 17,230,644 25,274,949 1,963,023 

IO0d. 266 e502 seid eas ts eee ease aes PTT TEN 7,030,271 22,342,973 29,373,244 2,251,969 

T004. oou oS c etu A REEUE OS seas 4,800 331 26,505,881 31,372,212 968, 410 


1905. 0.22 eee cece seme ee ess sssscssss 4,473,049 | 35,246,812 | 39,719,861 806,545 
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This table does not include the production of puzzolan cement, which has been recorded 
in this Bureau since 1901, and is as foilows: 1901, 272,089 barrels; 1902, 478,555 barrels; 
1903, 525,896 barrels; 1904, 303,045 barrels; and 1905, 382,147 barrels. 

Figures showing the imports and exports of cement to and from this country have never 
been divided into detailed statements as to Portland, natural, or puzzolan cement. They 


' undivided into classes, 


are received at the Bureau of Statistics as ‘hydraulic cements,’ 
and are thus forwarded to this Bureau. Therefore the comparison in the following table 
can not be made between domestic Portland and imported Portland, but must be made 
between domestic Portland and all imported hydraulic cements. The table shows a com- 
parative statement of the production of Portland cement in the United States and of the 
entire quantity of hydraulic cement imported into and consumed in the United States in 


1891, 1901, 1904, and 1905: 
Comparison of domestic production of Portland cement with consumption of Portland and ali 
imn ported hydraulic cements, 1891, 1901, 1904, amd. 1905. 


[Barrels.] 


1801. 1901. 1904. | 145. 


| 
Production of Portland in the United states......... 454,813 | 12,411,225 , 26,505,881 1 35,246,812 
Imports (entered for consumption)..............uuu.. 2,988,315 | 022,426 048,300 | NOn, N45 
POU cats ota evn bane cede epu Dee eye 3,443,126 13,613,651. | 27,474,200 | 35,143,057 
Exports Glolnestiey sd RE e ap adsl TAR 417,625 114,940 SUT OS 
1 
Cons OUI ry ENSQPSDIe e ea | 3,143,126 — 13,216,026 | 26,609,350 35,2451 
Percentage of production of Portland to consumption | 
in the United States... 0.0... cee cece eee eee ees 1d. 2 | 06.2 94.2 100 


— ee Ce Cee —— ————— - DeL. 4s —— — —— = — — ——— ———— ————— 


For the first time the percentage of production of Portland cement to consumption of 
Portland and of imported cement in the United States exceeds 100. The increase of 
exports and the decrease of imports is very clearly marked in 1905. 


EXPORTS. 


In 1905 the quantity of domestic cement sent out of this country amounted to about 
nine-tenths of a million barrels, which is the first time exports have reached such a mark. 
The shortage in cement from which some sections of the country suffered, the ever increas- 
ing uses to which cement is put, and the state of foreign markets did not suffice to check the 
growth in the exporting of American cement. This is a field which has not heretofore been 
sufliciently exploited, and the figures for 1905 show a most encouraging change. 

The total quantity of hydrauhe cement, both domestic and foreign, sent out of the coun- 
try in 1005 was 897,686 barrels. Following is a table showing exports of domestic hydraulic 
cement since 1900: 


Er ports of domestic hydraulic cement, 1900-1905. 


[Barrels.] 


Year. Quantity. Value. Year. Quantity. Value. 
IU. cud O AR 100, 400 2o ad NAO o xr ee BEY Mes 285, 463 $435, 084 
10017 oto sede cenas 573,944 679,296 | WOE LL Lessius | 774,040 | 1,104,086 
A gud indu 340,821 A P NEM AA tore ape hise N97 , GRG 1,387,906 


—— EE Ez —— ————— M X e. Jn = = a — — AAA ee e i at tr 


The total apparent consumption of all hydraulic cement in the United States in. 1905 
amounted to 40,101,167 barrels. 


- NN eae cs RR 
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Fig. 1 is a graphic illustration designed to show the growth of the production and of the 
apparent consumption of hydraulic cement in the United States, and the decline of the 
imports of foreign hydraulic cements, since 1890. The diagram includes all hydraulic 
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Fig. 1.—Diagram showing growth of the production and of the appareat consumption of hydraulic 
cement in the United States, and decline of the imports of foreign hydraulic cements, since 1800. 


cement, so far as the figures are recorded in this Bureau. Prior to 1900 a record of pro- 
duction of slag cement was not kept, and therefore slag cement is not included in the total 
production previous to that year. 
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CEMENT IN FOREIGN COUNTRIES. 


Canada.—An increased production of Portland cement and a decreased production of 
natural cement are shown in the records of Canada for 1905. The Geological Survey of 
mid reports that the production of natural-rock cement, which in 1904 had decreased 

50,814 barrels (of 350 pounds), valued at $50,247, fell of? in 1905 to the comparatively 
E amount of 14,184 barrels, valued at $10,274. This was made by three firms in Ontario. 

The production of Portland cement, however, continues to increase steadily. Thirteen 
companies were operating plants during 1905, with a total daily capacity of about 8,00) 
barrels—viz, one in Nova Scotia, 2 in Quebec, 9 in Ontario, and one in British Columbia, 
while another in Ontario was encaged in reconstruction work. The average price per barrel 
at the works in 1905 was $1.42, being only a fraction of a cent higher than the average price 
in 1904. The imports of Portland cement into Canada in 1605 were 718,275 barrels (of 
350 pounds), valued at $212,209. The duty is 12) cents per 100 pounds. 

As there is very little cement exported from Canada, the consumption of the product in 
1905 would be approximately 1,246,548 barrels of home product and 718,275 barrels of 
imported, or a total of 2,061,823 barrels. 

The figures given, showing the total production of cement in Canada in 1905, are 1,300,731 
barrels, having a value of $1,924,014. Of this amount, 1,346,547 barrels were Portland, 
valued at $1,913,740, and 14,184 barrels were natural, valued at $10,274. This total pœ 
duction is given as 2.81 per cent of the value of the entire mineral production in Canada in 
1905. 

The records from Manitoba dow that more than half the cement consumed there in 1905 
was from the United States, and that at least one importer of American cement was unable 
to obtain as much as he wanted during the year. An unusually large amount of building 
will be done in this district in 1906, and this, with the construction of the Grand Trunk 
Pacific Railroad and the extension of some other lines, will increase the demand for Portland 
cement. 

Merico.—In the building up of an export trade for American cements Mexico should be 
considered, according to Consul Canada, of Veracruz.6 A great deal of cement is used in 
Mexico, but the United States does not supply much of it. Mexico has been making extreor- 
dinary efforts to provide safe harbors, to improve her light-houses, to construct new and 
to improve old railroads, and to do many other things which require a great deal of cemeni, 
and it. is apparent that that country offers a splendid field for American manufacturers of 
cement. 

Belgium has a tight hold on the Mexican market, the greater part of all the cement con- 
sumed at the present time coming from that country. Germany is making strenuous 
efforts to get a foothold. German cement may be bought in Mexico for $4.50 per barre! 
of 396 pounds, equivalent to $2.25 United States currency. From this the price rises to 
$5.75 per barrel according to brand ($3.28 United States). The import duty on cement is 
55 cents per 100 kilograms gross weight, equivalent to 274 cents United States per 20 
pounds gross weight. There are minor expenses connected with this which will bring the 
cost a little higher. Freight from Antwerp or Hamburg to Veracruz per cargo lots may be 
quoted as from 12 to 15 shillings per 2,204 pounds, to which must be added 5 per cent on the 
total. The packages are similar to those in the United States. Near the City of Mexico 
two cement works are in operation, which have all they can do to furnish cement for cor 
tractors of paving and other public works in that city. Competition in the cement market 
is so strong that sales are made on a margin of 124 cents United States currency.b 

Bermuda.— Bermuda appears to be another market which might easily be made available 
for exports of American cements. — Vice-consul Heyl, of Hamilton, Bermuda, reports? that 
up to 1904 British Portland cement constituted nearly all the cement imported into thai 
colony, but that in 1905 a few hundred barrels of American cement were imported, with the 


ee — ———————— — 


a Suminary of the mineral production of Canada for 1905, Geol. Survey Canada, 1906. 
b Daily Cons. Repts. No. 2527, April 2, 1906. 
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result that American cement has been found equal to the best English brands and has 
been sold at 12 cents per Larrel less than the English product. The dealers in English 
cement have heretofore been able to secure cheaper freight rates, owing to the competition 
of the stcamship lines, but as one of these has withdrawn, the freight rate has advanced 
from 10s. to 22s. ($2.44 to $5.25) per ton. This new British evidence as to the quality of 
Amcrican cement should have the effect of breaking down the prejudice which exists in 
favor of British cements—in far-off British possessions especially —for its supposed superior 
quality. 

France.—The conditions existing in France, as & possible market for American cement, 
appear to be rather discouraging. 

Consul-General Skinner, of Marseille, replying to a request for “as complete informa- 
tion as possible regarding the cement industry and markets for cement in various countries," 
suggests that any contemplated effort to obtain a foothold for American cement in France 
had better be devoted at the present time to an effort to sell cement in those remote 
markets to which large quantities of French cement are now being exported. The French 
exports of cement during 1905 amounted to 277,530 tons. 

Although France imported 20,450 tons of cement in 1905, these figures offer little encour- 
agement to American exporters, since the importations consisted almost exclusively of 
Belgian cement, produced near the French frontier and shipped in bulk at a minimum of 
expense. There is, moreover, a discriminating duty of 25 centimes (30.048) per 100 kilos 
(220 pounds) against American cement, which would be obliged to pay the maximum rate 
of duty. This maximum tariff is 75 centimes (14.47 cents) per 220 pounds for slow-setting 
cement and 50 centimes (9.65 cents) per 220 pounds for rapid-setting cement. 

French cement is shipped to domestic purchasers and even to foreign buyers who are able 
to secure prompt deliveries in jute bags. In the case of domestic transactions the cost of the 
package is not included, and the bags, which are worth about 19 cents each, are returned 
to the manufacturers. Cement for exportation is almost invariably forwarded in cheap 
barrels, and the prices quoted to buyers include the cost thereof. The cost of French 
cement of the best grade approximates $6.95 per 2,200 pounds at the factory. For the 
export trade competition is keen and prices vary somewhat. 

The world's production of Portland cement in 1904 is thus reported by the Marseille 
Chamber of Commerce: United States, 3,000,000 tons; Germany, 2,500,000 tons; England, 
1,500,000 tons; Belgium, 685,000 tons; France, 555,000 tons; Russia, 500,000 tons; mis- 
cellaneous, 500,000 tons. 

Belgium.—Consul-General Roosevelt sends from Brussels an interesting statement con- 
cerning the cement industry of Belgium, and in regard to the reported combination of Bel- 
gian, Dutch, and German cement works to regulate production and prices for a term of nine 
years. Je says: As concerns the inquiry relative to a reported combine I am informed by 
one of the most important of the cement dealers in Brussels that sometime ago an agreement 
was entered into between a German syndicate and twelve Belgian cement works to the 
following effect: The German syndicate agreed not to sell its cement in Belgium, and the 
twelve Belgian cement works pledged themselves not to sell their product in Germany; and 
to prevent competition the German syndicate is to confine its sales in Holland to towns lying 
near the German frontier and reached at a less cost than could be reached by the Belgian 
adherents, and vice versa as concerns town in Holland nearer to the Belgian frontier and 
more advantageously accessible to the Belgians. 

There are 35 cement works in Belgium producing an annual output of about 1,000,000 
tons. This output is pretty equally divided between consumption and the export trade, 
The total quantity of cement imported into Belgium during the year 1904 was 82,704,123 
pounas, valued at $174,130. Over 72,000,000 pounds came from Germany and over 
8,000,000 from France, the remaining quantity came from Holland, Luxemburg, and other 
countries. 


2Daily Cons. Repts. No. 2527, April 2, 1906. 


044 MINERAL RESOURCES. 


The total quantity of cement exported from Belgium during 1904 was 1,294.248,365 
pounds, valued at $27,259,810. Of that quantity England took 508,000,000 pounds, the 
United States 146,000,000 pounds, Holland 128,000,000 pounds, Argentina 84,000,000 pounds, 
and Brazil 71,000,000 pounds. In less important quantities cement was sent to Canada 
and other countries. 

The present selling price of cement, according to quality, is from 84 cents to $1.04 per 
barrel of 396 pounds, gross weight, cost of barrel included, freight on board Antwerp. The 
price of Portland cement for home consumption is from $3.66 to $3.86 at works per 1,000 
kilos. Cotton sacks and paper bags are not used for cement in Belgium. Barrels and 
canvas sacks only are employed. The works repurchase the sacks, but not the barrels, 
allowing from 3 to 9 cents per sack, according to size. 

American cement, says Consul-General Roosevelt, could be sold in Belgium provided it 
was introduced in such manner as to attract attention and win confidence by its quality and 
price.a 


a Daily Cons. Repts. No. 2527, April 2, 1906. 


CLAY-WORKING INDUSTRIES. 


By JEFFERSON MIDDLETON, 


INTRODUCTION. 


With the exception of the section on clay production, this report deals with the 
products of the clay-working industries, and hence the tables are made up to show 
the products of clay and not the production of clay. 

That the clay-working industries of the United States have shared in the general 
great prosperity of the country is abundantly shown in the following pages, the 
activity of the vear 1905 being a sort of reaction from the previous year. Although 
the year 1904 was one of general prosperity, the clay-working industries were just 
about able to hold their own; but the year 1905 was one of unusual progress, with 
a resulting great increase in the value of the clay products marketed. 

The building industries were in a state of great activity in 1905, and as the larger 
part of clav products is used as structural materials, this industry naturally kept 
pace with tlie building industry, and in spite of the high prices of labor and mate- 
rials, the highest in many years, the building operations were the most extensive 
ever known. 

Another cause for the extension of the clay-working industry is the scarcity and 
consequent high price of timber as a building material, the time having arrived 
when, in many places, even at the present high cost of clay products, it has become 
about as cheap to construct a dwelling of brick as of timber, and the time is not far 
distant when not only city houses, but country and village houses as well, will be 
constructed of clay or some other form of mineral product. 

The advent of sand-lime brick, cement blocks, and concrete construction— while 
these may and undoubtedly do supplant to some extent the clay product—does not 
seem up to the present time to have materially interfered with the splendid progress 
of the clay-working industry, there apparently being room enough for all. 

Prosperous as was the year 1905, the year 1906 gives every indication of being 
even more prosperous in the building and clay-working industries, and of showing 
the largest value for clay products as yet recorded, though from its very nature the 
industry will continue to increase in importance in the United States with its vast 
deposits of clay. 

There has been no marked improvement in processes or machinery during the 
year, though the inventors of systems of handling brick and of drying them have 
been developing their properties, and the introduction of improved machinery into 
the smaller plants continues. The graduates of the ceramic schools also are being 
placed in positions where they will have an influence on the quality of the ware 
produced, and will thus tend to make the United States independent of foreign 
countries in the production of high-grade ceramic wares. 
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The value of the clay products, as shown in the appended tables, increased from 
$131,023, 248 in 1904 to $149,697, 188 in 1905, a gain of $18,673,940, or 14.25 per cent. 
In 1904 there was a decrease of $39,173, or 0.03 per cent, and in 1903 there was an 
increase over 1902 of $8,892,890, or 7.28 per cent. 

The labor situation in the building trades in 1905 was fairly good, no great strike 
being inaugurated, though, there was more or less disturbance by reason of strikes 
in other trades, notably the teamsters’ strike in Chicago. - 

The average prices obtained for brick, the only item on which an average price 
can be given, were considerably higher than in 1904. The average price for com- 
mon brick for the whole country was $6.25 per thousand as against $5.97 per thou- 
sand in 1904 and 1903. The great consumption of building brick by Greater New 
York, the principal portion of which was supplied by the Hudson River region, was 
the most striking feature of the vear in the common-brick industry. Prices rose to 
$10 per thousand for this class of brick at New York, whereas only a few years ago 
the same brick sold for $5 per thousand or less. 

The only important branch of the clay-working industry to show a decline in 1905 
was paving brick. For some reason the value of this product declined írom 
$7,557,425 in 1904 to $6,703,710, a loss of $853,715, or 11.30 per cent. The prospects 
are, however, that in 1906 paving brick will recover its lost ground and show a larger 
product than ever before. The average value of this product declined from $10.28 
per thousand in 1904 to $10.07 in 1905. 

The number of operating firms reporting declined from 6,108 in 1904 to 5,925 in 
1905. The great prosperity of the year has attracted many new producers who had 
no output in 1905, but will be producers in 1906. The number of operating firms 
reporting should not be taken to be the same as the number of plants, since many 
firms operate not only more than one plant in the same State, but also plants in dif- 
ferent States, one operator reporting for 35 planta. 

The pottery industry, which showed a decrease of $277,782 in 1904, rallied in 1905, 
and not only overcame this loss, but showed a gain over 1904 of $2,760,624, or 10.97 
per cent. 
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BUILDING OPERATIONS. 


The following table shows the number of building permits and the value of the 
buildings erected under these permits in the leading cities of the country in 1904 
and 1905, the increase or decrease in the value of the buildings erected in each city 
in 1905, and the total increase, together with the percentage of increase or decrease 
in each case and the percentage of total increase. 
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Building operations in the leading cities of the United States in 1904 and 1905. 


City. 


Allegheny, Pa 
Atlanta, Ga ..... 


Brooklyn, N. Y. 


Buffalo, N. Y............... 
Cambridge, Mass 


Chicago, Ill 
Cincinnati, Ohio 
Cleveland, Ohio 


Columbus, Ohio............ 


Dayton, Ohio 


Detroit, Mich 
Fall River, Mass 


Hartford, Conn. 


"9990092999 


.. e... o co noo 


«o. .ooe..e..n.p.... oo 


e... .....0b.0... 


Denver, Colo............... 


...n.e...n.oe..o» 


Grand Rapids, Mich 


Indianapolis, Ind.......... 


Jersey City, N. J 


d6Oo.o.ono oo». 


Kansas City, Kans......... 


Kansas City, Mo 
Los Angeles, Cal 
Louisville, Ky .. 
Memphis, Tenn. 


Milwaukee, Wis............ | 


Minneapolis, Minn......... 


Nashville, Tenn............ 


Newark, N.J.... 


New Haven, Conn 


New Orleans, La 
New York, N. Y. 
Omaha, Nebr ... 
Philadelphia, Pa 
Pittsburg, Pa.... 
Providence, R. I 
Reading, Pa .... 
Richmond, Va.. 


St. Paul, Minn 


LAETI 


Ce ro. .... 


-""-c299222 


"t? 


.cocono..o. 


"2.222260 


San Francisco, Cal......... 


Scranton, Pa.... 
Seattle, Wash 
Syracuse, N. Y 


Worcester, Mass. 


e" ...o. 
eevveenneevecne 


Toledo, Ohio............... | 
Washington, D. C 


"c.c. 


...eoeo....o 


1904. 


permits. 


e 
E 
t 


N 
for) 
aj 
e 


6, 384 
627 ' 


| 140,464 | 468, 660, 007 


1905. B 
Number Cost of build-. Number Cost of build- 

ings. permits. ings. 
$2, 219, 096 816 | $2,412,570 
4,213,446 | 3,499 | 3,312,931 
5, 842, 559 2,976 16,688, 200 
22,028,067 | 2,249, 12,364, 747 
46,627,687 | 19,679 73,017,706 
6,638,319 | 2,886. — 7,401,006 
1, 964, 020 470 | — 1,659,875 
44,735,058 | 16,150! 65,000,000 
6,308,895 | — 3,307 | 9,709,450 
6,562,590 | 4,976 | 9,777,145 
3,785,335 | 2,133, 5,107,400 
2,380,000 | 1,176 | 2,350,000 
4,091,668 , 2,485 | — 6,371,537 
6,737,100 | — 4,021 | 10,462,100 
769, 450 291 885, 625 
1,635, 624 1,486 | — 2,145,205 
2, 144, 605 | 664 | 3,076,092 
4,072,136! 4,041 7, 225, 825 
3,623,780! 1,352 3, 330, 522 
1, 022, 891 818 | 1,172,093 
8,916,757 4,437 | 10,917,024 
13,409,062 | 9,643 | 15,382,057 
2,813,596 | 2,255 | 4,606,382 
2,964,880 , 2,882 3, 554, 883 
8,131, 765 | 4,106 | — 9,800, 729 
6,701,965 , — 4,825 | 8, 905, 205 
1,450,492 5,636 | 2,609,889 
6,304,947 ' — 2,379 | 10,214,615 
1, 909, 460 467 2,143, 240 
2,964,154 1,970 | — 4,070,077 
108,318,458 | 10,043 | 178,082, 527 
2,051, 930 885 | — 4,387,461 
28,967,760 | 15,933 : 34,416, 745 
17,502,680 | 4,273. 17,159,443 
8,454,800 | 1,358 4,562,950 
1,633, 175 1,548 2,791,065 
2, 378, 681 451 1, 501, 000 
4,225, 927 1,707 5,676, 624 
688, 027 877 670, 195 
14, 075, 794 8,285 | 23, 434, 734 
7,033,110 | — 1,657 | 8,536,345 
17,494,948 | — 5,420 | 18,208,753 
1, 850, 267 1,144 2,212,929 
7,801,120 | | 7,677 6, 704, 784 
2, 739, 827 837! 2,275,610 
1, 960, 297 1,169 | 0,004,633 
13, 042, 491 7,577 | 12,308, 943 
1,871,376 739 | 2,182,840 
185,585 | 646, 660, 274 


Percent- 


Gain or loss in ¡ age gain 
1905 


+ 


+ 


LR + ¿+1++1 


++++++ 


i 


o +++ 


| 


I++ 


T 


| 


+ +++ 


$193, 474 
900, 515 
10, 795, 641 
9, 663, 320 
26, 390, 019 
762, 687 
304, 145 
20, 264, 912 
3, 400, 555 
8, 214, 555 
1, 322, 065 
30, 000 

2, 282, 869 
3, 721, 995 
116, 175 
509, 641 
931, 487 
3, 153, 189 
193, 258 
149, 202 

2, 100, 267 
1, 972, 995 
2, 192, 786 
1, 290, 003 
1,674, 964 
2, 203, 240 
1, 159, 467 
8, 909, 668 
233, 780 
1, 105, 923 
69, 714, 069 
2, 335, 534 
5, 448, 985 
343, 237 
1, 108, 150 
1, 157, 890 
877, 681 
1, 450, 697 
17, 832 

9, 358, 940 
1,503, 235 
773, 805 
362, 662 

1, 096, 336 
464,217 
4, 044, 336 
733, 518 
311, 464 


+178, 000, 267 


a ec are a M — Hit M ———À 


iui 


or loss in 
1905. 


+ 8.72 
— 21. 
+184. 
43. 


| B RB ¿+1 


+++4+4++4+ 


| 
e 


t++eetetetet+etet 


948 MINERAL RESOURCES. 


From this table it will be seen that in the 48 cities represented the number of per- 
mits issued increased from 140,464 in 1904 to 185,585 in 1905, a gain of 45,121 
permits, or 32.12 per cent, while the value of the buildings erected under these per- 
mits increased $178,000,267, or 37.98 per cent, thus indicating that the buildings 
erected in 1905 were slightly more costly than in 1904. 

Of these cities, 11 showed a decrease in the value of the buildings erected, namely: 
Atlanta, Boston, Cambridge, Dayton, Jersey City, Pittsburg, Richmond, St. Joseph, 
Seattle, Svracuse, and Washington. These decreases range from $17,832 in St. Joseph 
to $9,663,320 in Boston. The causes of these decreases vary in different cities, in 
some the high price and scarcity of building material being given as the reason, 
though the general reason appears to be the fact that in 1904 permita were taken out 
for a few large buildings, such as railway stations, large apartments, etc., so that in 
the most cases these losses are more apparent than real. 

The city showing the largest actual increase was New York, though the city show- 
ing the largest proportional increase was Toledo, where the percentage was 206.31, 
the actual increase being $4,044,336, as against New York's increase of $69,714,069, 
with a percentage of increase of only 64.36. Toledo's large increase in 1905 is due 
to the construction of large and unusually expensive buildings. 

Baltimore showed the next largest proportional increase—184.78—its actual increase 
being $10,795,641, the natural result of the great fire in that city in 1904. In Greater 
New York the value of the buildings increased from $154,946,145 in 1904 to 
$251,050,233 in 1905, an increase of $96,104,088, or 62.02 per cent. Omaha, Nebr.; 
Louisville, Ky.; Nashville, Tenn.; Indianapolis, Ind.; Reading, Pa., and St. Louis, 
Mo., also show large increases. The latter, especially, is interesting, in view of the 
fact that 1905 was the year following an international exposition. The conditions 
presented in St. Louis are unique in that in the year following the exposition the 
value of the buildings erected increased $9,358,940 over the exposition year, and this 
city rose in relative rank from eighth in 1904 to fifth in 1905. 

In some places the custom prevails of issuing one permit to cover more than one 
building, but in the majority of cases one permit covers only one operation. On this 
basis the average value of the buildings was $3,066 in 1903, $3,337 in 1904, and $3,484 
in 1905. The average value per permit in 1905 in the leading cities was: New York, 
$17,727; Brooklyn, $3,710; Chicago, $4,025; Philadelphia, $2,160; St. Louis, $2,829; 
San Francisco, $3,371; Pittsburg, $4,016; Baltimore, $5,591; Los Angeles, $1,612, 
and Boston, $5,498. 

The rank of the several cities varies but little. In the first ten cities in 1905 
St. Louis rose from eighth to fifth place, San Francisco from seventh to sixth, Balti- 
more from twenty-first to eighth, and Pittsburg and Washington each fell one place. 


PRODUCTION. 


In the following table will be found statements of the values of the clay products 
in 1904 and 1905: 
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Value of the products of clay in the United States in 1904 and 1905, by States and Territories. 
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1905. 1904. 

DECANI Pura sad "| Pottery. Total B non ar Pottery. Total. 
Alabama............. $1, 358, 626 $34, 245 $1,392, 871 $1,257,015 832, 533 $1, 289, 548 
Arizona .............- 90, 436 |............ 90, 436 68,885 |............ 68, 885 
Arkansas ............ 623, 871 20, 088 643, 959 615, 332 21,250 696, 582 
California............ 8, 769, 934 95, 213 3, 865, 147 3, 553, 016 71, 718 8, 624, 734 
Colorado............. 1, 548, 236 48, 996 1, 633, 231 1, 153, 921 35, 370 1, 189, 291 

Connecticut and 

Rhode Island ...... 1, 503, 478 a 105, 100 1, 608, 578 1, 146, 034 a 69, 576 1, 215, 609 
Delaware ............ 227,064 |............ 227,064 158,970 .:.......... 158, 970 
District of Columbia. 307, 109 9, 912 817,021 296, 443 10, 017 306, 460 
Florida .............. 829, 738 (b) $29, 738 252, 864 | cc dewscaees 252, 864 
Georgia ...........-.. 2, 097, 856 22, 390 2,119, 716 1, 898, 879 22, 057 1, 920, 936 
Idaho and Nevada... 230,780 |..........-- 230, 780 199, 417 |............ 199, 417 
Illinois............... 11, 418, 779 943,007 | 12,361,786 9, 947, 751 829, 696 10, 777, 447 
Indiana.............. 5, 567, 426 932, 147 6,499,573 5, 198, 898 703, 691 5, 902,589 
Indian Territory..... 374,235 asa 374, 235 268, 926 |............ 268, 926 
A 3, 321, 763 70, 359 3, 392, 122 3, 392, 719 68, 134 3, 460, 853 
Kansas..............- 1, 906, 360 (b) 1, 906, 360 1,843, 630 (5) 1, 843, 630 
Kentucky............ 2, 249, 267 157, 083 2, 406, 350 1,929, 664 157, 613 2, 087, 277 
Louisiana ............ 821, 109 (5) 821, 109 1,009, 274 2, 204 1,011, 478 
Maine................ 619, 294 (5) 619, 294 558, 361 (5) 558, 361 
Maryland............ 1, 885, 009 364, 358 2, 249, 367 1, 469, 126 402, 931 1, 872, 057 
Massachusetts........ 1, 751,616 298, 841 2, 050, 457 1, 440, 743 288, 315 1, 729, 058 
Michigan ............ 1, 719, 746 45, 961 1,765, 707 1,670,892 43,621 1,714,513 
Minnesota ........... 1, 499, 386 (b) 1, 499, 386 1, 319, 907 (b) 1, 319, 907 
Misisippi ........... 803, 317 15, 580 818, 897 760, 793 14, 701 775, 494 
Missouri ............. 6, 160, 043 43, 368 6, 203, 411 5, 410, 686 70,818 5, 481, 504 
Montana ............- 313, 006 (b) 313, 006 279, 431 (5) 279, 431 
Nebraska ............ 1,006, 743 |............ 1,006, 743 1,067,387 |............ 1, 067, 387 
New Hampshire ..... 554, 734 (b) 564, 734 479, 985 (5) 479, 985 
New Jersey .......... 10,044,191 | 6,655,334 | 16,699,525 7,354,294 | 5,949,753 13, 304, 047 
New Mexico ......... 141,722 A 141, 722 108,104 A 108, 764 
New York............ 12,858,617 | 1,627,730 | 14,486,347 9,228,432 | 1,314,638 10, 543, 070 
North Carolina ...... 1, 006, 842 13,819 1,020, 161 883, 964 14, 000 897, 964 
North Dakota........ 232492]. een erp 232, 432 147,579 1... oss 147,579 
Ohio ................. 15,278,968 | 13,024,071 | 28,303,039 | 13,978,485 | 11,669,298 25, 647, 783 
Oklahoma ........... 222,064 1: ree ER vise 222, 064 262, 098 cis cons 262, 098 
(0 o.oo. 380, 575 (b) 380, 575 446, 340 (b) 446, 340 
Pennsylvania ........ 17,778,122 | 1,346,431 19,124, 553 15, 421,981 | 1,399, 882 16, 821, 863 
South Carolina....... 720, 997 28, 838 749, 835 716, 458 15, 57 732, 033 
South Dakota........ 58:24 E poesie 58,271 63,208]. eroi 63, 208 
Tennessee............ 1, 329, 609 163, 670 1, 493, 279 1, 284, 201 151, 584 1, 435, 785 
q MA 1, 618, 157 100, 788 1, 718, 945 1, 429, 596 106, 501 1, 536, 097 
Cbr 544, 578 (b) 544,578 419, 726 (b) 419, 726 
Vermont............. 112,967 |............ 112, 967 100, 153 (5) 100, 153 
Virginia ............. 1, 994, 578 (b) 1, 994, 578 1, 708, 728 27,664 1, 736, 392 
Washington .........| 1,133,992 41, 100 1,175,032 1,178,919 22, 000 1, 200, 919 
West Virginia........ 822,990 | 1,195, 805 2, 018, 796 1,009,341 | 1,065,205 2, 074, 549 
Wisconsin ........... 1, 869, 665 12, 450 1, 382, 115 1,377,919 13, 075 1,390, 994 
Wyoming ...........- 34,556 |............ 34, 556 95, 845 |............ 85, 845 
Other States .........1.............. e 502, 711 e 502,711 12:25 eit c 564, 851 o 564, 851 
Total........... 121,778,294 | 27,918,894 | 149,697,188 | 105,864,978 | 25,158,270 | 131,023, 248 
Per cent of total...... 81. 35 18. 65 100. 00 80. 80 19. 20 100. 00 
a Produced by Connecticut alone. e Includes pottery products which could not be sepa- 


b Included in other States. rately ed without disclosing individual figures. 
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This table shows that the marketed clay products of the United States were valued 
at $149,697,188 in 1905 as compared with $131,023,248 in 1904, a gain of $18,673,940, 
or 14.25 percent. Next to 1899, when the gain over 1898 was $21,309.690, or 28.61 
per cent, the increase in 1905 over 1904 was the largest recorded since this office 
began the publication of the statistics of the clay-working industries. 

Of the total for 1905, the materials which enter into the structural and engineer- 
ing arts—the brick and tile of this classification—were valued at $121,778,294, or 
81.35 per cent, while the potterv, or finer grade of goods, was valued at $27,918,8:4, 
or 18.65 per cent. In 1904 these figures were, respectively, $105,864,978, or 80.50 per 
cent, and $25,158,270, or 19.20 per cent, a slight gain in the coarser products in 1905, 
though these relative proportions have been practically maintained for quite a num- 
ber of years. 


Value of the clay producta of the United States, by States, in 1904 and 1905, showing 
increase or decrease with percentage of increase or decrease. 


| Per cent of 
Increase (4) increase 


State. 1905. 1904. and decrease (+ )andde 

(—) in 1905. creusei-i: 

in 1906, 

k 

Alabama............... A p E rcd $1, 392, 871 $1,289,548 | + $103,323 + 8.01 
ATIZODA A poh eerssescare AE AA 90, 436 68,885 | + 21,551 +31. 3 
ATKUNSAS ecse ocr UI Uu aw xt Mises (43, 959 696.052 | — 52. 623 05M 
COO PO lie estos ecc noctes pes MB ea COD ES 3, 565, 117 3,624,734 | + 240,418 + 6.18 
Coloni ects SA PU b 1, 633, 23] 1,189,201 | + 413, 940 -37 33 
Connecticut and Rhode Island ...............-. 1, 608, 578 1,215,009 + 392, 069 43213 
A A Se quac deseas 227, 004 15%,970 + 68, 094 +42. 
District of Columbia ..... 2... ee eee eee 317, 021 306, 460 | + 10, 561 -H. 2 
lur unn mE HE 32, 738 22,804 + 76, 874 +30. 40 
COPIA Hr ER 2, 119, 746 1,920,936 + 195.510 +10.:5 
Idaho and Nevada. ...... 0.2 cece ec ee eee eee eee 230, 780 199,417 | 4 31, 363 4 13. 73 
A A ur 12,361,786 10, 777,447 | + 1,544, 359 | +14 70 
Indiana E o E | 6,19.573 | 5,902559 | 4 595,951 |— 10.11 
Indian Territory A Sax eher seeks 374, 23^ 268,926 + 105,309 +39. 16 
IGWH dom itv Qui da esdase me sss cd ua aa eS 3,392, 122 3, 460, 553 | — 65, 751 - 1.94 
A E 1, 906, 360 1,513,630 | 4- 62, 730 +38! 
BCHUUCEV E ei oles ie A tues qu Des 2, 406, $50 2,087,277 | + 319,073 415.29 
DAVIS ode c neben eR Ee hex uem qe a ee rd 821, 109 1,011,478 | — 190,369 -1.X2 
NING e EC WDR ERN | 619, 291 058,361 | + 60, 933 +1. 31 
acu MODUM UCET 2,249,307 1,572,057 | + 377,310 -0.15 
Massachusetts 20.0... 0... ce cc cc cece cece eee nao 2,000, 457 1,729,058 + 321,399 415.58 
SCI: oi ak ea ck cer EAR ERU eee nee 1, 765, 707 1,714,513 + 51,194 +29 
MTS a ia 1, 499, 386 1,319,907 , + 179,479 +13 e 
Mississipi pieces Res eau IA 518, 597 715,494 | + 43, 403 +50 
NE SSUSITI a bic vez ee ad ise de 6,203, 111 5,451,504 | + 721,907 413.15 
DU GUAT e wwe DAN awakes 313, 006 279,431 , + 33,075 412.2 
A Pe v dior qiue 1, 006, 743 1,067,387 | — 60, 614 — 5.68 
New Humnpshire-. 22e veeemewexshR hee teca Bees 204, 754 479,985 | + 74,749 415.57 
hin Jersey qm 16, 699, 525 13, 304, 047 ¡ + 3,395, 478 425.92 
New Monica uoc epe ata taa 141, 722 108,764 5 + 32, 958 +30 00 
NEW VOLK qe crc 14. 150, 317 10,513,070 | + 3,942, 277 137.40 
iN EE II CCP —--—-»—S—— 1, Gu, 161 897,964 | + 122,197 +13. 01 
North Dakota deans 232, 432 117,579 | + 84, 853 457.6 
ORIO Queso s xni na eise i ena due dac wees 28, 303, 039 25,637,753 + 2,655, 256 +103 
DIC MOD AN 222, 061 262,098 | — — 40,031 «15.5 
O A A A qa ied pe qd eodd. 350,575 446,310 | — 65, 765 —14.73 
Pennsylvanie cor me ER LCo p Ee E ER qe 19, 124, 553 16,821,563 | + 2, 302, 690 413.69 
South CATO Ub ek Sens RATIS 749, 835 732, 033 | + 17, 802 2.43 
South A A eae 58, 27] 63, 203 Em 4, 932 — 7.9 
Ten Tessa dae aa 1,493, 279 1,435,755 + 57, 494 + 40 
A 1,718, 945 1,536, 097 E" 182, S48 411.3 
UNDIS els E E EE EXE NM see Rue deu 514, 575 419, 726 | + 124,5» 429.75 
A A E wes as 112, 907 100,153 | + 12. 814 412.79 
A ciara vena saare Dar gate et cae Coles 1,904,578 | 1,736,392 | + 258,186 | +14.3í 
hats PP 1,175, 032 1.200,919 ! — 25,887 | — 216 
West VITE IIR octal 2,018,795 2,074,549 | — 55,754 | — 2. 
Wisconsin e iR eee T que 1,352,115 1,390,994 | — 8, 879 — Y 
Wvoming......... VER WR x ATEM a iE d 31, 556 35,845 | — 1,259 — 3m 
Other States...... a dida ius Rape a 502,711 a664,851 | — 62, 140 —11.w 
Tollos ee cade 149,697,188 | 131,028,248 | +18, 678, 940 414.2» 


aIncludes pottery products which could not be separately classified | without OXON individual 


figures. 
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This table shows that every State and Territory in the Union is a producer of clay 
produets, though Rhode Island and Nevada have not a sufficient number of pro- 
ducers to publish their figures alone without disclosing individual returns. 

Of the States and Territories represented by the 48 totals, 37 show gains, and 11 
losses in 1905 as compared with 1904. In 1904, 23 States showed decreases. The 
States showing losses in 1905 are Arkansas, Iowa, Louisiana, Nebraska, Oklahoma, 
Oregon, South Dakota, Washington, West Virginia, Wisconsin, and Wyoming. The 
losses are all comparatively small, ranging from $190,369 in Louisiana to $1,289 in 
Wyoming. The total of these losses was $5,574,907. 

Of the States that showed gains New York was first; New Jersey was next; Ohio, 
the leading State in the value of clay products, was third; Pennsylvania was fourth; 
Illinois, another of the leading States, was fifth; and Missouri, sixth. Other States 
showed gains, in the following order: Indiana, Colorado, Connecticut and Rhode 
Island, Maryland, Massachusetts, Kentucky, Virginia. The remainder of the States 
showed small increases in value of products. Of the States that showed decreases 
in 1904, Colorado, Delaware, Illinois, Kentucky, Maine, Maryland, Massachusetts, 
Minnesota, Missouri, Montana, New Hampshire, New Jersey, New Mexico, Penn- 
sylvania, Utah, and Vermont show large gains in 1905, some even passing their 
records for 1903. Of the 23 States reporting losses in 1904, all but three report gains 
in 1905. The three reporting losses in both years are Oklahoma, South Dakota, and 
West Virginia. While New York shows the largest actual gain, $3,943,277, or 37.40 
per cent, over 1904, some of thesmaller producing States made larger proportional 
gaius, North Dakota increasing 57.50 per cent, Delaware 42.83 per cent, and Indian 
Territory 39.16 per cent. 

In the following table will be found a comparison of the several varieties of clay 
products marketed in 1904 and 1905, showing the actual gain or loss in each variety, 
together with the percentage of gain or loss: 


Value of the products of clay in the United States in 1904 and 1905, with increase or 


decrease. 
i i Pi 
ncrease in | age of in- 
Product. 1904. 1905. 1905 CFCASOIH 
1905. 

Common DOCE arc $51,768,558 | $61,394, 383 $9, 625, 825 18. 59 
Vitrified paving brick or block ................... 7, 557, 425 6, 703,710 a 853,715 a 11.30 
Front brick at 6, 560, 131 7,108, 092 1,547,961 27. 84 
Fancy or ornamental brick....................... 300, 233 293, 907 a 6,326 a2.11 
Enameled brick ....................... ccce eene 945, 397 636, 279 90, 882 16. 66 
Fire Dri 5 11, 167,972 | 512,735, 404 1,567, 432 14. 04 
Drain tle oce soa oi 5, 348, 555 5, 850, 210 601, 655 9. 38 
Sewerplpe..... eu e vis cv wees heeaaiaccaes dence 9, 187, 423 10, 097, 089 909, 666 9. 90 
Architectural terra cotta .................... eee 4, 107, 478 5, 003, 153 895, 685 21.81 

Fireproofing, hollow building tile or blocks, and 
terra-cotta lumber .........oooocooooocnacororomos. 3, 629, 101 4, 098, 793 | 469, 692 12. 94 
Tile (not draln).-..-i cioe wauy e peres vaa xen 3, 023, 428 3, 647, 726 624, 298 20. 65 
Miscellaneous............ ce eee eere cereo e rrt 8, 669, 282 4, 209, 543 | 510, 261 14. 72 
Total brick and tile......................... 105,864,978 | 121,778,294 | 15, 913,316 15. 03 
Total pottery... eosuiisR edes A wasEe sn AS tendon 25,158,270 27,918, 894 2, 760, 624 10. 97 
Grand toll... eoeeo etae a OEEVVRE ER CER 131, 023, 248 | 149, 697, 188 | 18, 673, 940 14.25 

a Decrease. b Stove lining included in miscellaneous. 


This table shows in a most striking manner the lines of activity. It will be 
observed that on!y two varieties of wares showed a small decrease, namely, the vit- 
rified paving brick products and the fancy or ornamental brick product, while every 
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other brick and tile product and the pottery industry also showed increases, some of 
them quite large gains, the largest being in the products used as structural materials, 
and especially in those materials entering into the construction of fine buildings, such 
as front brick, architectural terra cotta, structural tile (including roofing, wall, and 
floor tile), enameled brick and fireproofing. 

The largest actual gain, as has been the case for many years, was in the common 
brick industry, which showed an increase of $9,625,825 as compared with a gain of 
$1,236,483 in 1904, although the proportional gain—18.59 per cent—was not the 
largest. The proportional gain of common brick in 1904 was 2.45 per cent. 

The vitrified paving brick industry is the only one of importance that showed a 
decrease. This product declined from $7,557,425 in 1904 to $6,703,710 in 1905, a loss 
of $853,715, or 11.30 per cent. This loss is one of the most astonishing features 
brought out by the canvass, as this product has been increasing in popularity, as 
shown by its enlarging sales. The only explanation of this decrease seems to be that 
the demand for common brick was so great that either paving brick were used and 
reported as common brick, or the makers of paving brick became makers of common 
building brick. In 1904 the paving-brick product increased $1,103,576, or 17.10 per 
cent. The value of the product in 1905 was, notwithstanding the decrease, greater 
than in 1903 by $249,861, or 3.87 per cent. 

The front-brick product showed the largest proportional increase in 1905, being 
27.84 per cent, the value being $7,108,092 in 1905 as compared with $5,560,131 in 
1904, a gain of $1,547,961. In 1904 front brick increased in value $157,270, or 2.91 
per cent. Not only does this product show the largest proportional increase, but in 
actual increase it is exceeded only by common brick and fire brick. This great 
increase is probably due to the erection of a larger number of fine structures, such 
as apartments and office buildings, which require large quantities of front or face 
brick. Since this brick stands transportation to points at considerable distances from 
its place of production, the point of consumption can not be determined by the State 
from which it is reported. 

The fancy or ornamental brick product, never of very great importance, continues 
to decline, falling from $300,233 in 1904 to $293,907 in 1905, a decrease of 2.11 per 
cent. This product is probably being displaced by terra cotta. In 1904 the decline 
was $28,154, or 8.57 per cent. 

Enameled brick, which showed a decrease of $24,292, or 4.26 per cent, in 1904, 
showed a comparatively large gain in 1905, increasing $90,882, or 16.66 per cent, as 
foreshadowed in the 1904 report. This product is apt to increase in the near future 
by reason of the demand created by large building operations in the Eastern States. 

The fire-brick industry, always of great importance, showed a large gain in 1905, 
rallying from a big loss in 1904 in consonance with the fall and rise in the iron and 
steel industry. The increase in 1905 was $1,567,432, or 14.04 per cent, as compared 
with a decrease in value in 1904 of $2,894,397, or 20.58 percent. In 1905, however, 
this product did not reach the maximum reported for 1903, namely, $14,062,359, 
though it should be stated that the figures for 1903 include stove lining, the value of 
which is not known, though it was probably about the same as in 1902—$630, 924. 

Drain tile increased $501,655, or 9.38 per cent, and sewer pipe increased $909,666, 
or 9.90 per cent. 

Architectural terra cotta is another of the materials entering into the construction 
of fine buildings which shows a large increase in 1905 over 1904, the value of this 
product rising from $4,107,473 to $5,003,158, a gain of $895,685, or 21.81 per cent. 
This product showed a decrease in 1904. 

Fireproofing, which is used only in the larger buildings, not only recovered from 
a loss reported in 1904, but passed the 1903 production of $3,861,343 by $237,450, 
making the total for 1905 $4,098,793, a gain over 1904 of $469,692, or 12.94 per cent. 
The use of this product will probably continue to increase, as recent large fires and 
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earthquakes have demonstrated its superiority as a fireproofing and structural 
material. 

The materials embraced under the head of tile (not drain) include roofing, wall, 
floor, and encaustic tile, all materials used only in the better class of buildings. As 
all other materials used in this class of structures showed large increases, these 
materials also increased from $3,023,428 in 1904 to $3,647,726 in 1905, a gain of 
$624,298, or 20.65 per cent, exceeding the maximum of $3,622,863 in 1902 by $24,863. 

The products embraced in the miscellaneous column vary so much from year to 
year that a comparison is meaningless. 

The following table shows the products of clay in the United States from 1894 to 
1905, inclusive, by varieties of products, together with the total for each year and 
the number of operating firms reporting: 


Products of clay in the United States, 1894—1905, by varieties. 


Common brick. Front brick. 


n of " 
operating verage 
xa porting: Quantity. Value. is Br Quantity. Value. precor 
: thousand. sand 
Thousands. Thousands. 
1804 ossa | sa eX eens 6, 152, 420 | $35, 062, 538 $5. 70 (a) O essiens 
A Eom ONE 6,017, 965 31, 569, 126 5.25 339, 204 $4, 399, 367 $12.97 
1896........ 5, 293 5, 703, 279 29, 664, 043 5.20 270, 335 3, 390, 941 12. 54 
ISO neve 5, 424 5, 292, 532 26, 430, 207 4.99 310, 918 3, 855, 033 12. 40 
1898........ 5,971 5,867,415 | 30,980,704 5. 28 295,833 | 3,572, 385 12. 08 
1899........ 6, 962 7, 695, 305 39, 887, 522 5.18 438, 817 4, 767, 343 10. 86 
1900........ 6, 475 7, 140, 622 38, 621,514 5.41 844,516 3, 864,670 11. 09 
1 6, 421 8, 038, 579 45, 508, 076 5. 66 415, 343 4,709,737 11.34 
1902........ 6, 046 8, 475, 067 48, 885, 869 5.77 458, 391 5, 818, 008 11.60 
1903........ 6, 034 8, 463, 683 90, 532, 075 5.97 433, 016 5, 402, 861 12. 48 
1904........ 6, 108 8, 665, 171 51, 768, 558 5.97 434, 351 5, 560, 131 12. 80 
1905........ 5, 925 9, 817, 855 61, 394, 383 6.25 941, 590 7, 108, 092 13. 12 
Vitrified paving brick, | 
y >] Fancyor | Enam- | Stove ] 
Year. a E io METIO Pire 
Quantity. | Value. |P us (value). | (value). - | (value). | < e). 
sund 
Thousands. 

1894........ 457,021 | $3,711,073 $8.12 | $1,128,608 (5) $4, 762, 820 (€) $5, R03, 168 
1895........ 381,591 | 3,130,472 8. 20 652,519 | (b) 5, 279, 004 (e) 3, 450, 961 
1896........ 320,407 | 2,794,585 8.72 763,140 | (b) 4,944,723 | (c) 2,613,513 
1897........ 435,851 | 3,582,037 8.22 685,048 | (b; 4,094,704 | (o) 2, 623, 305 
y! sve 474,419 | 4,016, 822 8. 47 358,372 | $279,993 | 6,093, 071 (€) 9, 115, 318 
1899........ 580, 751 4, 750, 424 8.18 476,191 329,969 | 8,641,882 $416, 235 3, 682, 394 
1900........ 516,679 | 4,764, 124 8.71 289,698 | 323,630 | 9,830,517 | 462, 541 2,976, 281 
1901........ 605,077 | 5, 484, 134 9. 06 372,131 | 463,709 | 9,870,421 | 423,371 3, 143, 001 
1902... 2 617,192 | 5,744,530 9. 31 335,290 | 471,163 | 11,970,511 | 630,924 3, 506, 787 
1903........ 654,499 | 6,453,849 9. 86 328,387 | 569,689 c14,062,369 | (c) 4,639, 214 
1904........ 735,489 | 7,557,425 10. 28 300,233 | 545,397 | 11,167,972 (€) 5, 348, 555 
1905........ 665, 879 | 6,703,710 10. 07 293,907 | 636,279 | 12,735,404 | 645,432 5, 550, 210 


a Common and pressed briek not separately classified in 1894. 
b Enameled brick not separately classified prior to 1598, 
cStove lining not separately classitied prior to 1899, is included in fire brick in 1903; in miscella- 


neous in 1904. 


954 MINERAL RESOURCES. 


Products of clay in the United States, 1894-1905, by varieties—Continued. 


Architee- | Hollow 


Year. Sewer pipe tural terra, F MEUS CREME ^ tatu Pottery rei Total 
(value). cotta (value). blocks (value). (value). (value). value 
rates (value). 

1894........ $5,989,923 $1,476,185 | $514,637 (a) — ($1,688, 724 (b) ,517,709 $64, 655, 385 
1895........ 4,482,577 | 2,512,193 | 741,626 (a) 2,572,028 (5) 6,619,333 | 65, 409, 806 
1896........ | 4,558,503 | 2,359,983 | 1,706, 504 (a) 1,618,127 ¡$7, 455,627 | 1,210,719 | 63, 110, 406 
1897........ | 4 069,531 | 1,841,422 | 1,979,259 | (a) — | 1,476,638 (10,309,209 | 1,418,395 | 62, 359, 91 
1898........ ' 8,791,057 | 2,043, 325 | 1, 900. 612 (a) 1, 746, 024 114, 589, 224 | 2,000, 743 | 74, 157,690 
1899. ....... 4,560,334 | 2,027,532 | 1,605,066 (a) 1,276,300 |17,250,250 | 6,065,928 ! 95, 797,370 
1900........ 5,842,562 | 2,372,568 | 1,820, 214 (a) 2, 349, 420 119, 798, 570 | 2,896,036 | 96, 212, 345 
1901........ 6, 736, 969 | 3,367, 952 + 1, 860, 269 (a) 2,867,659 |22, 463, 860 | 2, 945,268 '110, 211,587 
1902........ 7,174,892 | 3,526,906 | 3,175,593 (a) 3,622,863 24,127,453 | 3,678,742 |122, 169, 531 
1903........ 8,525,369 | 4,672, 028 | 2,708, 143 |81, 153, 200 | 3, 505, 329 |25, 436,052 | 3,073,856 |131, 062, 42] 
1904........ 9,187, 423 | 4,107, 473 | 2,502, 603 | 1,126,498 | 3,023,428 |25, 158, 270 | 3,669, 282 131, 023, 248 
1905........ 10, 097, 089 | 5,003, 158 | 3,004,526 | 1,094,207 | 3, 647, 726 Powe 3, 564,111 |1419, 697, 18$ 


a Hollow building tile or blocks included in fireproofing prior to 1903. 
b Pottery, unclussified in 1594 and 1895, is included in miscellaneous in each of those years. 


This table shows the progress of the clay-working industries for the twelve years 
covered by the statistical canvass of this office, and is interesting in showing the 
almost steady growth of these important industries. 

The total! value of products has increased from $64,655,385 in 1894, or $62,359,991 
in 1897 (the minimum), to $149,097,188, the maximum, in 1905, an increase of 
$87,337,197, or 140.05 per cent over the minimum. The following products reached 
their maximum value in 1905: Common building brick, front brick, enameled brick, 
stove lining, drain tile, sewer pipe, architectural terra cotta, tile (not drain), and 
pottery. Those not reaching the maximum were vitrified paving brick, fancy or 
ornamental brick, fire brick, fireproofing, and hollow building tile or blocks. 

Common brick have increased in number from 5,292,532,000 in 1897 to 9,817,355,000 
in 1905, a gain of 4,524,823,000, or 85 per cent; and their value increased from 
$26,430,207 in 1897 to $61,394,383 in 1905, a gain of $34,964,176, or 132 per cent. 
The average price per thousand has ranged from $4.99 in 1897 to $6.25 in 1905. 

Front brick increased in value from $3,390,941 in 1896 to $7,108,092 in 1905,a 
gain of $3,717,151, or 110 per cent. The average price per thousand ranged from 
$10.86 in 1899 to $13.12 in 1905. The number of brick increased from 270,335,000 in 
1896 to 541,590,000 in 1905, a gain of 271,255,000, or a little more than 100 per cent. 

Vitrified paving brick showed its minimum quantity and value in 1896 when they 
were 320,407,000 and $2,794,585, respectively, while the maximum was in 1904, when 
735,489,000 were reported, valued at $7,557,425. The lowest average price per thou- 
sand was in 1894, $8.12, and the highest, $10.28, in 1904. 

The enameled brick figures show that this industry has increased the value of its 
output since separate figures were obtained for it, except in two years, the product 
in 1905 reaching a maximum value of $636,279. 

The fire-brick industry, one of the most important of the clay-working industries, 
bas varied more or less with the iron and steel industries, where fire brick finds its 
greatest use, reaching its maximum in 1903, declining in 1904, and rising again in 
1905, with good prospects for a further increase in 1906. 

Drain tile also varies from year to year, according to local demand. The maximum 
value of this product was $5,850,210, reported in 1905. 

Sewer pipe has advanced steadily from the minimum value, $3,791,057, in 1898, 
to the maximum, $10,097,089, in 1905, a gain in seven years of $6,306,032, or 166 
per cent. 
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Architectural terra cotta has varied from year to year, sometimes gaining and 
sometimes falling off, though the tendency in recent years is upward. 
Fireproofing and tile, not drain, have also varied from year to year, with a proba- 


bility of large increases in the future. 


The pottery industry has shown a steady gain, with the exception of 1904—from 
$7,455,627 in 1896 to $27,918,894 in 1905, a gain of $20,463,267, or 274 per cent. 


RANK OF STATES. 


In the following table will be found a statement of the rank of the States in the 
value of clay products, the number of operating firms reporting, the value of the 
products by States, and the percentage of the total value produced by each State in 


1904. 


Value. 


$25, 047, 783 


16, 821, 863 
| 18, 304, 047 
10, 543, 070 
10, 777, 447 
5. 902, 589 
5, 481, 504 
3, 624, 734 
3, 460, 853 
2,087,277 
1, 872" 067 
1, 920, 936 
1, 729, 058 
2, 074, 549 
1, 736, 392 
1, 843, 630 
1, 714,513 
1,536, 097 
1, 189, 291 


1, 215, 609 
1, 319, 907 
1, 435, 785 
1, 289, 548 
1, 390, 994 
1, 200, 919 
897, 964 
1, 067, 387 
1,011, 478 
775, 494 
732, 038 
696, 582 
558, 361 
479, 985 
419, 726 
446, 340 
265, 926 
252, 864 


306, 460 | 
2779, 431 | 


147,579 
199, 417 
158, 970 
262, 098 
108, 764 


100, 153 | 
65, 885 | 


63, 203 
35, 


| 
| 


845 | 


a 564,851 | 


131, 023, 248 | 


Per cent 


| of total 


product. 


Pe RÀ d di et -Å 
Tet CP Be Sar ter et Nat Th T 


1904 and 1905: 
Rank of States, value of output, and percentage of total value of clay products in 1904 
and 1905. 
1905. | 
Number | | | Number | 
State. of operat- Per cent of operat-| 
Rank.|[ingfirms| Value. | of total |Rank. |ing firms | 
report- product. report- 
ing. | | ing. 
GO as aiavesccccccexss l | 792 '$28, 303, 039 18, 91 | 1 819 
Pennsylvania......... 2 | 516 | 19,124, 553 12. 78 2 529 
New Jersey ........... 8 | 163 | 16,699,525 | 11. 16 | 3 161 
New YOrk..........-.- 4 249 ' 14, 486, 347 9.08 5 240 | 
4... APRA 5 469 | 12, 361, 786 8, 26 4 | 492 | 
aoro o NIE Dra 6 441 | 6,499,573 4. 34 6 465 
BENI E ee 7 224 6, 203, 411 4. 14 7 | 232 
California............. | 8 122 | 3,865, 147 2.58 | 8 | 121 | 
MIR LC sse ou» peo E | 9 306 8, 392, 122 2. 27 | 9 | 327 
— i ——— 9— 10 121 | 2,406,350 1.61 10 | 120 | 
Maryland............. 11 68 | 2,249, 367 1. 50 13 | 63 | 
Georgia ............... | 22i 95 | 2,119,746 1.42| 12 103 
Massachusetts ........ | 13 78 | 2,050,457 | 1.37 16 | 87 | 
West Virginia ........ 14 62 | 2,018, 795 | 1.35 11 64 | 
pf) ERES coL 15 94 1, 994, 578 1.33 15 | 99 | 
BS Lo rhe aua rs 16 68 | 1,906,360 | 1.27 | 14 69 
a Y APRA 17 154 | 1,765, 707 | 1.18 | 17 168 
pio SPN A | 18 129 1, 718, 945 | 1. 15 18 152 
Colorado.............. | 19 94 | 1,633,231 1.09| 26 | 90 | 
Connecticut and | 
Rhode Island ....... 20 | 42 | 1,608,578 1.08 23 43 
pt rero ee 21 111 1, 499, 386 1.00 | 21 114 
Tennessee .......----- 22 | 121 | 1,493,279 1.00 19 | 110 
AD TT OE. 23 | 111 1,392, 871 | .93 22 | 118 
WOUND Pee 24 157 1, 382, 115 | .92 20 | 159 
Washington .......... 25 72 1, 175, 032 | .78 | 24 | 65 
North Carolina........ 26 | 177 | 1,020,161 | . 68 | 28 204 
ee 27 102 1, 006, 743 67 26 109 
LAN 5 uoo 6 £5 28 | 67 821, 109 | 55 27 74 
Mississippi ............ 29 98 818, 897 55 29 92 
South Carolina........ 30 67 749, 835 50 30 68 
ATADOS eee 31 65 643, 959 . 43 31 69 
MAIN. Leer niétn oo. 32 | 64 619, 294 41 32 64 
New Hampshire ...... 33 33 554, 734 37 33 35 
Spo PAE 34 54 544, 578 .96| 35 51 | 
QUIMOR veis saciozos 35 | 63 | 380,575 | 25|  34| 65 | 
Indian Territory...... 36 | 28 374,235 | 25| 38 22 | 
e PRA 37 22 329,738 | 22 40 de 
District of Columbia.. 38 14 | 817, 021 .2] 36 15 | 
Montana ¿oros sea 39 | 29 | 313, 006 .2] 97 25 | 
North Dakota......... 40 | lf 232, 432 . 16 | 43 15 
Idaho and Nevada.... 41 49 | 230, 780 .15 | 41 48 
a d a «5256005255 42 | 25 227, 064 | .15 | 42 24 
Oklahoma ............ 43 27 222. 064 .15" 39 33 
New Mexico .......... 44 18 141, 722 | .09 | 44 15 
bio coo PER PR 45 | 11 | 112, 967 . 08 45 12 
E RARA 46 16 | 90, 436 . 06 46 18 
South Dakota......... 47 | 11 | 58, 271 | .04 | 47 13 
WIDE py onámacamoa a 48 7 | 34, 556 . 02 48 10 
A AAA sola ana nins A “0, 712 "Mb REA E 
o AAA Hees F 5,925 |149, 697,188 | 100. 00 me | 6, 108 


a Undistributed pottery products. 


956 MINERAL RESOURCES. 


From this table it will be seen that every State and Territory is a producer of clay 
products, the value of the products in 1905 ranging from $34,556, or 0.02 of 1 per 
cent, in Wyoming, to $28,303,039, or 18.91 per cent of the total, in Ohio. 

Ohio is first in both years, as she has been since the canvass of the clay-working 
industries began by this oflice, with a product valued at $28,303,039 in 1905. Not- 
withstanding a considerable gain, other States increased so much more proportion- 
ately that Ohio’s percentage of the total was actually less in 1905 than it was in 
1904. Pennsylvania was second in botli vears, with a product valued at $19,124,553in 
1905. New Jersey wasthird in both years, with products valued at $16,699,525 in 1905. 
New York, which was fifth in 1904, became fourth in 1905, with a product valued 
at $14,486,347, exchanging places with Illinois and increasing its percentage of the 
total from 8.05 in 1904 to 9.60 in 1905. Illinois, though making a gain of $1,584,339, 
or 14.70 per cent, in 1905, fell from fourth place to fifth. Indiana maintained her 
own in sixth place by $290,162, being greater by that amount than Missouri, which 
was seventh in both years. In the first ten States there was but one change in rela- 
tive rank, that already mentioned. 

These first ten States marketed wares in 1905 valued at $113,341,853, or 75.71 per 
cent of the total production, as compared with $97,651,167 in 1904, their increase 
being $15,690,686, or over 84 per cent of the entire gain for 1905 of $18,673,940. The 
first five States reported wares valued at $90,975,250, or 60.77 per cent of the total. 
In 1904 they reported $77,094,210, or 58.84 per cent of the total. 

It seems rather remarkable that there should be such a drop in the value of the 
products between the fifth and the sixth States, the product dropping in value nearly 
one-half in both 1904 and 1905. After the sixth State the value seems to decrease 
more gradually. 

Of the remaining States, 17 maintained the same rank in each year, 9 advanced in 
relative rank, and 12 fell back in rank. Of these changes, the most striking are 
Colorado, which was 25 in 1904 and advanced to 19 in 1905, though it did not reach 
its position of 1903, when it stood 13, and Wisconsin and Oklahoma, which were 
the only others that changed more than three places, dropping, respectively, from 
20 to 24 and from 39 to 43. 

The number of operating firms reporting has decreased from 6,108 in 1904 to 5,925 
in1905. This does not include the plants which made no sales, of which there was a 
considerable number notwithstanding the unprecedented prosperity in the industry, 
nor the large number of new plants which did not get under way during the year 
commercially, but which will be factors in the production of 1906. Ohio has the 
largest number of operating firms—792 in 1905, as against 819 in 1904. Of the impor- 
tant States, New York and New Jersey show increases in the number of firms report- 
ing, the former gaining 2 and the latter 9. "Tennessee showed the largest gain, 11, 
notwithstanding which it lost in relative rank in value of products, though the 
products showed an actual increase in value. It is also notable that while most of 
the important States showed a decrease in the number of reporting firms, a large 
number of the smaller producing States showed an increase in the number of firms 
reporting, though in no case is the increase or decrease large. 


BRICK AND TILE. 


PRODUCTION. 


The following tables show the production and value of the building brick and 
other structural products of clay, together with fire brick, paving brick, and other 
clay products used in engineering work, the rank of States, and the percentage of 
total value of each State in 1904 and 1905, the former year being presented for com- 
parative purposes only: 
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Brick and tile products of the United States in 1906. 


Common brick. | INES Vitrified x parng brick aveg 
rice per price per 
Rank. State. o Ua €— P thou- ———— thou- 
Quantity. | Value. sand. | Quantity. Value. sand. 
Thousands. Thousands 

22 | Alabama ............ 158, 801 $930, 568 $5. 86 (a) (a) $13. 29 
46 | Arizona ............. 11, 779 89, 836 Y AE PASTA REE 
31 | Arkansas............ 87, 220 606, 671 6. 96 (a) (a) 9.50 
8 | California ........... 284, 205 1, 961, 909 6. 90 (a) (a) 19. 23 
18 | Colorado ............ 96, 058 638, 376 6. 65 5, 083 $51, 240 10. 08 

19 | Connecticut and 
Rhode Islund...... 211,613 1, 329, 220 6. 28 (a) (a) 19. 00 
42 | Delaware............ 26, 236 210, 182 BOL AAA MA paiT e 
39 | Districtof Columbia 28, 984 220, 680 (A PEERS UR AAA AA 
37 nona OERO E 55, 242 326, 929 AAA TRT AAA 
H | Georgia.............. 275, 841 1, 444, 479 5. 24 (a) (a) 14. 00 
41 Take and Nevada.. 26, 562 > TBO PEN ten ERP levee ESI 
23 1015008 1.2... 2 2222€ 1,125, 024 6, 259, 232 5. 56 90, 563 973, 247 10. 75 
7 | Indiana ............. 279,073 1, 630, 072 5. 84 43, 573 474, 600 10. 89 
36 | Indian Territory. .... 42, 630 260, 234 6.10 1, 950 15, 500 7.95 
OT S uL EYE HEY PE 193, 259 1, 366, 653 7.07 13, 253 134, 802 10. 17 
Ei EBDSa8.........a22-. 214, 273 917, 084 4. 28 75, 826 580, 695 7.66 
10 | Kentucky ........... j 147, 702 862, 330 5.84 (a) (a) 14.27 
28 | Louisiana ........... 112, 237 738, 220 GOR TAC ATTE TF TT EA 
IBI Meinse............-.. 55, 021 341, 466 6.21 (aj (a) 14. 99 
14 | Maryland ........... 210, 446 1, 423, 663 6.76 (a (a) 17. 96 
15 | Massachusetts....... 194, 504 1, 264, 787 IA A IP 
16 | Michigan............ 211,558 1, 152, 505 5.45 6,112 81,706 13.37 
20 | Minnesota........... 166, 233 977, 837 5. 88 (a) (2) 14.54 
29 Mississippi ASEOS 118,741 782, 549 YN O PA 
pDpaoMiaaoun..........-.. 816, 002 2, , 957 6.42 43, 375 470, 935 10, 86 
38 | MBntana ............ 19, 004 157, 575 8. 29 (a) (a) 16. 00 
26 | Mlbraska............ 131,290 874, 695 6. 66 (a) (a) 7. 58 
33 Hampshire. .... 79, 369 529, 734 73677 A EI EET e 
5 AT, o PERPE T 465, 040 3, 090, 809 6. 65 991 13, 803 13. 93 
44 | New Mexico......... 15,811 112, 383 7.11 a (a) 10. 00 
3| New York........... 1,518, 196 10, 297, 214 6. 78 12, 076 149,391 12.37 
25 | North Carolina...... 150, 880 878, 539 5.82 | a (a) 9. 00 
40 | North Dakota ....... 24, 353 192, 424 ¿A AA SS y e IMS 
ARO 514, 419 3, 033, 435 5. 90 224,086 | 2,055, 120 9.17 
43 | Oklahoma........... 27,317 200, 064 ref APA ee APA RA O 
85 | Oregon .............. 35, 933 261, 139 ¿20 EREET elastica jossreieka 
1 | Pennsylvania ....... 1, 036, 777 6,532, 814 6. 30 71,883 750, 389 | 10. 44 
30 | South Carolina ...... 127, 063 671,452 DAA A IR 
47 | South Dakota ....... 6, 848 57,071 9.88 MN PARA AA 
23 | Tennessee ........... 173,379 1,028, 653 5. 93 (a) (a 11.50 
NOAA e iacacomcizacas 202, 070 1,209, 898 5. 99 (a (a) 10, 47 
O CS 49, 305 311, 899 6. 33 (a) (a) 21.70 
45 | Vermont ............ 15, 007 86, 467 5:78. APP voids so eti PPP: 
O AM AECA 237, 161 1,572, 442 6. 63 a) (a) 10. 80 
24 | Washington ......... 81,022 566, 385 6. 99 9, 763 143, 702 14. 72 
27 | West Virginia ....... 69, 228 476, 630 6. 88 24, 692 268, 449 10. 67 
21 | Wisconsin ........... 186, 531 1, 260, 066 E TA AA A AA 
48 | Wyoming ........... 2, 048 19, 406 E RIA MAI EAN. 
A ATA RIN E O Orbe eae’ 42, 648 545, 131 12.78 
alid corso; 9,817,355 | 61,394,383 6.25 665,879 | 6,703,710 10. 07 

Per cent of brick and 
MS AAA B. de A AA NO dicción tasa 

Per cent of total of 
clay produets. .....|.............. GIO A. A AAA 


aTncluded in Other States, 
b Includes all products made by less than three producers in one State. 
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Brick and tile products of the United States in 1905—Continued. 


Archi- 


Front brick. 


re 


Fancy or Fire- 
ee ornamen- un d tecum. proof- 
p ae tal brick. cotta ing. 

sand So rre E ES LU UMIED 
Value. | Value. | Value. | Value. ¡ Value. 
$11.20 t.p... (a) (UE) A PE 
E A A A A edet e a 
AA aia o A A A quus od A 
25.51 $31,899 | $27,852 | £663,044 | $215,160 | $15,551 
10. 77 | 8, 404 14, 155 (a) (a) (a) 
VEO {ap Wee oes me m 
20. 00 | pice hers MG) eto iat gore oe al usa bie areal Giese oes 
15.05 1i neces tat 87,657 12... osse | (a) 
a) DNE A rci 
10. 75 | Mibi eave 13, 500 218, 000 (a) à (4) 
AA cse A ME VERON 
11.44 13, 567 11,051, 852 5580, 538 (a) 323, Sal 
10. 42 15, 520 11,267, 691 430, 650 (a) | 393, $ 
A A A A SONNCSNUN 
EA 1, 509, 225 0 A askin nani 
9. 61 17,010 13, 212 i) (a) aesti 
11.14 | soul ud etis 28, 865 (d) | (a) i 
Oa | iore mese o A E, ccu eue RO 
10.00 .......... («) CO) eS coe ee AA 
16.91 (1) 4,703 iaa (a) deis 
16. 33 (X) - O emere (a) (a) 
BBB td 205, 415 (nj ^" esis uei (ay 
19.5535. ec omes 15,770 (dv ee (a; 
14.35 c O A A PA 
12. 86 44, 632 59,858 | 1,101, 93% (a) (a) 
20-007 ies gates | ence area alee O esiis tos (a) 
14.10 E MEN A A AA oh lee aS 
"15.86 | 1,975) 24,315| 56,576 11,614,263 [1,017,774 
¡O O A A eee eee ats A A eee ks 
15. 82 (a! 153, 598 a) 874,722 | 117,57 
16. 85 (a 5, 620 Gy. Ni A erage sess 
16.15 (a) CU): - depot acte hue reo esc (a) 
12.01 18,153 |1, 291,323 | 3,550, 160 |.......... 606, 246 
A AAA MOOD AO ERE 
20. 85 (a) 23,718 CO, os Lon eros (di 
12. 1 37, 966 18, 009 856,979 | 405,015 | 20,762 
16-09 EA (U).- vei ence Pon es ape 
10.38} 3,62, 23,16 | (9 [| (dir leer 
12.76 IS TOT dt (Q) “Weed EET A 
e (a) aj O (1) 
prs (| A A nds 
15. 90 20, 263 4.300: [iu oes ee sll eile ici ho eet 
26. 15 9, 42 11,153 212, 245 (a) t (a) 
INOT idas (4) (4) las O 
10. 02 1,048 | 57,976 |........... jenseits: m— 
AN A ER E E EU loge tec ei ta 
13.2 96, 146 29,623 ! 2,329,272 |1, 893,998 | 20,01 
TS RIA aes PORRES FACE. FRI 
13.12 ; € 930, 186 |5, 850, 210 110,097, 089 | 5, 003, 158 3,004,525 
sena act Anita 0. 76 4. 80 8. 29 | 4.11 2.47 
———— TE | .62 3.91 6. 74 3.34 2.01 


State. 

Quantity. | Value 

Thousands. | 
Alabama.......... (a) (a) 
Arizona........... (a) a) 
Arkansas ......... | 300 82,650 
California......... 11,871 302, 872 
Colorado.......... 23,920 | 23,277 
Connecticut and 

Rhode Island... (a (a) 
Delaware ......... la) (a) 
District of Colum- 

Ma (a) (a) 
FlöridA A A ERA edem pud eee md. 
Georgia ........... 2, 667 25, 076 
Idahoand Nevada 978 19, 480 
Illinois............ 30,447 | 315,354 
Indiana........... 22,212 , 231,:53 
Indian Territory.. 352 3, 020 
lowa.............. 5,676 60, 069 
Kansas............ 18,713 , 180,201 
Kentneky......... 11,558 | 128,777 
Louisiana......... (a) (a) 
Maine... oo... 1,775 | 17,750 
Maryland ......... 1426! 24.118 
Massachusetts .... 2, 080 33,971 
Michigan ......... 693 ^, 095 
Minnesota ........ 6, 6:36 85, 300 
Mississippi........ | 1,007 14. 453 
Missouri .......... 28,224 | 362, 996 
Montarna.......... (a) (a) 
Nebraska ......... (a) (a) 
New Hampshire ool... eee eee eee eee 
New Jersey ....... 53,770 ; 852, 744 
New Mexico...... (a) (a) 
New York ........ 12,610 | 237,305 
North Carolina ... 755 12,725 
North Dakota..... ], 429 23, 083 
Obi cd 89, 390 ae 
Oklahoma ........ (1) | (a) 
A iral 710; 14,800 
Pennsylvania..... 131,364 |1, 683, 031 
South Carolina.. (a) | (a) 
South Dakota .....!............ 
Tennessee ........ 9, 083 | | 103, 650 
"TOMAS os oe oues 8, 001 102, ta 
Uli. naves 11,557 | 128,7 
Nermonte: a ERI n Ree n Rr eR de 
Virginia .......... 22,155 | 352,297 
Washington ...... 3. 3C 4 86, 388 
West Virginia..... (4) (7) 
Wisconsin ........ 4,917 | 49,275 
Wyoming ......... 1. 100 15,150 
Other states. .... 20, 376 | 265; 917 

Total........ 541,590 7,108, 092 
Per cent of brick 

and tile prod- | 

A A, 5.84 
Per cent of total | 

of clay products |............ | 4. 75 


a Included in Other States. 


b Includes all products made by less than three producers in one State. 


e Including enameled brick, valued at 8636: 


279, made in the following States: California, Colorado. 


Illinois, Maryland, Missouri, New Jersey, Ohio, Oregon, and Pennsylvania. 
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Brick and tile products of the United States in 1905—Continued. 


Hollow 


| 
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Aver-|__. 
building Tile, not) Stove Fire brick. age Miscella- Per 
tileor | drain. | lining. price | neous,a Total cent of 
State. blocks. per value. | total 
—— n thou- value 
Value. | Value. | Value. | Quantity. | Value. |sand. | Value. 
Thousands. 
E A AA A ddr en ks 7,013 $125, 244] $17. 86 $8,000 $1, 358, 626 1.11 
PUTAT AUN E Se MCN Au RS De Er E CUR | 90,436, — .07 
Arkansas........ DY ole gah eens sure is 528 6,930! 19.871... se 623, S71 „ol 
California ....... $69,114) 834,679) (b) 12,913 290,878, 22.53 91,53» 3,769,934| 3,10 
Colorado ........ (b) (b) allies 13,296 . 274,095| 20.61 70,675  1,584,236| 1.30 
Connecticut | 
and Rhode 
E A A eon uh (b) (5) (b) 21.91.20.20... 1,503,478) 1.23 
O O A PE (b) (^) 18.00|.......... 227, 064 . 19 
District of Co- 
Inmbl8 A A A + leg ents Sse edule well ee edt sab pts 16, 588: 307, 109 . 25 
PION A wuss che eletetePsed necp te: (5) (^) 18.00........... 329, 738 .27 
212-41 O SUUM (5) eses 4,970 73,050| 14.70, 8,000 2,097,356) 1.72 
Idaho and Ne- l 
A A A E (b) (5) 26. 67 150 230, 780 .19 
Illinois .......... 15,576 (b) |........ 10,767, 176,692} 16.41| 33,996 11,418,779 9.38 
Indiana ......... 150, (5 (5) 14, 774 163,728) 11.08 290,476 5, 567, 426 4.57 
Indian Territory |....... rr rrr | nnn (5) (5) 12. 00 95, 001 314, 235 .31 
lOWB cesses 137,554| (b) sf... 5 R69! 11.59 0,990; 3,321,763] 2.73 
Kansas .......... 6,802; (b) []........ 403 7,334| 18.20! — 53,6048| 1, 906,360) 1.56 
Kentucky .......]......... 296, 949]. ....... 42,678|  739,059| 17.32 .......... 2,249,267| 1.85 
Louis 2 cco A A sel da ex ecd eb ie eec eee [S pP aba 29, 474 821, 109 .67 
alne........... (D) A guest (b) (b) 15. 00 50 619. 294 .51 
Maryland .......]......... (b) $32, 890 14, 042 224,667| 10.00 10, 000| 1, 885, 009 1.55 
Massachusetts...l......... 82, 000| 173, 151 1, 902 68,180) 35.85 2,720, 1,751,016 1. 44 
Michigan........ AO) dis a (b) (b) (5) IU. diuersa us 1,719, 746 1.41 
Minnesot&....... (BY, - A med deus (5) b 20. 00 212) 1,499,380| 1.23 
Mississippi A A AA E (^) (^ 16. 00; 130; 803, 317 . 66 
Misouri......... 16,494 (5) (b) 62,239. 1,117,209) 17.95| 388,268; 6,160,043] 5.06 
Montana A A A [eee 2,257, 115,431) 51.14) 1,000 313,006  .26 
Nebmska........ LONE A A E A PA PN 1, 006, 743 .83 
New Hampshire.l.........5...Lusue]. eese. (b) (b) 29.00 oreca eia 024, 734 . 45 
New Jersey...... 290,301| 585,130| (b) 252,149, 1, 393, 448) 26.72) 840, 858| 10,044, 191] 8.25 
New Mexico..... IN A uus eet (^) (^) IDO 5 erus 141, 722 .12 
New York....... 11,295| 164, 445) 133, 383 12,976)  427,873| 32.97; 117,357) 12,858,617] 10. 56 
North Carolina..,......... b £unllx (^) (5) 12. 24 7,700, 1,006,842 .83 
North Dakota ...| (5)  j......... (^) b) b) 31.21 123 232, 432 . 19 
Olio ue Lider iss 317, 516/1, 183, 460| 49, 538 94, 742, 1,427,919, 15.07)  647,257| 15,275,968 12.55 
Oklahoma os eon beac A A eon neds Sab PA nest cll schade 222, 064 .18 
Oregon .......... Dy 5 Newent weds eatis 02 1,568, 25.291.......... 350, 575 -.31 
Pennsylvania ...| 61,345} 310,931| 180, 353 312,470 5,771,795 18.47]  780,841| 17, 778, 122, 14.60 
South Carolina..|.........]....- sees] eee Es 2, 560: 30,720, 12. Mi.......... 720, 997 .99 
South Dakota ...1....... Ll]. wee e ewe ele eese (5) b) | 10.00|.......... 55, 271 . 
Tennessee ....... A PP ahaa ss VEEE 3, 271 39, 300 10.791.......... 1,329,609 1.09 
eXaS .......L... O O S £55 IT 17.22) 18,850| 1,618,157 1.33 
A i Ce sos oet (b).- eect 1,341 35,629| 26.57 22, 662 044, 578 . 15 
Vermont «a A suede O oe et salons deed A sake ran 112, 967 . 09 
NIIEH A E [oos ener o ess (5) (^) 14.60|.......... 1, 914, 575 1. 64 
Washington ..... IA PA 759 24,600 . Sois 1, 133, 932 .93 
West Virginia ...!......... (hy osea 2,276; 26,808 11.80j.......... 822, 990 . 68 
Wisconsin ....... E O A A [ewe eon dee dade eus Neue aee 1,500, 1,369,665 — 1.12 
RAS UIT Meer IS cen cae pr MERECE ERRARE ieee nh care 34, 506 . 03 
OtherStatesc....| 14,078 985,132| 76,117 8,653 — 161,895 18. 71j.......... (d): cse 
Total ...... 1, 094, 267'3, 647, 726, 645, 432 679,971 12, 735, 404, 18.73! 3, 564, 111 121, 778, 294, 100. 00 
Per cent of brick | 
and tile prod- 
UCR AA 0. 90 2.9 DO cis 10.46 '....... 2. 93 100.00 ....... 
Per cent of total 
of clay prod- 
e A -73 2.44 e E S20) PEE 2. 38 81.35........ 
4 Including adobes, aquarium ornaments, art terra cotta, assayer's furnaces, boiler and locomotive 


tile and tan 


blocks, brick and tile for chemical purposes, burnt elay ballast, carboy stoppers, 


chimney radial blocks, pipe tops and caps, Clay furnaces, retorts and settings, conduits, crucibles, 


flue pi 
oven tile, 


sewer brick and blocks, stone pumps, tuyers, vitrified curb, and wall coping. 


9 Included in Other States. 


Includes all products made by less than three producers in one State. 


d The total of Other States is 
may be fully represented in the totals. 


and flue linings, gas logs, glass-house supplies, grave and lot markers, insulators, mutes, 
ving blocks, posts, runner brick, sleeves and nozzles, rustic stumps, saggers, scoritiers, 


istributed among the States to which it belongs, in order that they 
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Brick and tile products of the United States in 1904. 


Rank. State. 

21 | AlaDAMR aiarad 
r | iet olo ERR soe caees 
31 | Arkansas .............--- 
MRE UN IA E Y 
08 I-.OOIORAOO dro rr 
24 | Connecticut and Rhode 
TRING 223. kA a e Ua 

£> | Dole Ware ..2s.cisscaccass 
36 | District of Columbia..... 
Pa A REP. 
NA AAA PRA 
41 | IIADO.¿sicoosoocriorsa=za 
$ RESTOR orador? 
TU TURD RENEA E 
38 | Indian Territory......... 
9 TOW filie e be KesRO SA 
I2 I NEAN aR esas eie rst 
30 | Kentacky acscencssccccss 
27 | Louisiana ............... 
ENT I eoe watered ween | 
15 | Maryland 2; 1 vos e ones | 
16 | Massachusetts........... | 
14 | Michigan... iocos «oss 
ISI MIBHONOIE rias 
79 | Misi RAMAS | 
6 | MISSQUEM aio sonsrana T Ro | 
ATI MUDUMS erre» ERRE 
HANE. 6 ¿ias dudes ias 
"AIC crac I TIPS TS 
33 | New Hampshire......... 
Dl NEWI OET aia qa ndi 
44 | New Mexico............. 
A YOTE PAPA 
28 | North Carolinas .acsccecs 
48 | North Dekota ........... 
21 DIO mx US 
89 | Oklahoma ...:.:2.5-. 327 
A] U So A I a ATIE E r AS 
L| Pennsylvania: 22:22: 
30 | South Carolina .......... 
47 | South Dakota............ | 
20^ |. "Teunesspe sged ayana | 
LA A ql AE AA 
AA A A ri 
A ai AAPP AA 
13 o A niGet 
22.1 WBshingion 25 c<> 5360: 
28 | West Virginia ......:.:. 
18.1 Wiston iros 
48 IW SODIIDEE siscirnrais< > 


Other States? 


Total 
Percentof brick and tile 


"Ort 


y RRA dle Roo erri xA | 


Per cent of total of clay 


POLUT ÉR: AAA acts € ease EA 


Common brick. Vitrified paving brick. 
Av" i: 
3 , price price 
Quantity. Value. per thou- Quantity. Value. per thou- 
sand. sand. 
Thousands | Thousands 
150, 170 $840, 236 $5. 60 (a) (a) $13. 87 
9, 507 68, 885 1.20 lias dan carito lao 
93, 799 661, 657 rA d AA RR a 
256,898 | 1,843, 936 7.18 (a) (a 18. 08 
85, 220 544, 661 6. 39 (a (a 9.67 
186,908 | 1,039,204 5. 56 (a) (a) 14.0 
15, 656 152, 470 8:17 PR A 
26, 913 194, 695 1.28. AA AAA PO 
44, 484 248, 579 8,00 luccioriionsilooo. mr opis o ERE 
269, 815 1,374,318 5. 09 (a (a 12 00 
20, 665 160, 102 7.76 a Io 25.00 
999,310 | 5,167,165 5.17 121,073 | $1, , 703 10.20 
283, 707 1,677,714 5.91 51, 859 513, 209 9. 90 
34, 730 217,338 6. 26 (a) (a) 7.4 
207,041 | 1,440,758 6. 96 19, 231 199, 528 10. 35 
202, 821 890, 474 4.39 81, 441 621, 424 7.63 
138, 677 796, 074 5.74 (a) a) 14.91 
145, 259 914, 585 6.29 a a 10.07 
50, 499 326, 240 6. 46 ta a 15.02 
160, 279 1, 045, 850 6.54 (a a 10. 0$ 
165,435 | 1,012, 226 6.12 (a aj 14. 00 
205, 196 1,116, 714 5. 44 a a 13.28 
164, 154 970, 247 5.91 la (a) 10.00 
110, 153 710, 878 06.4b AO A EARN 
271,370 | 1,690,460 6.23 47, 235 480, 671 10. 17 
18, 176 145, 642 8.01 (a) P" 16.00 
133, 074 904, 750 6. 80 5,531 45, 063 8.15 
2, 800 25, 100 8,96 A RS pea š 
70, 290 446, 603 6,95 A PR ET 
319,975 | 1,812,075 5.76 4, 953 66, 813 13.49 
11,694 79, 927 6. 83 (a) (a) 10.00 
1,169,233 | 6,783,528 5. 80 14, 490 189, 281 13. 06 
137, 453 760, 161 | 5.53 430 , 850 8.95 
17, 390 134, 017 7.11 PPP A «um 
455,936 | 2,708, 456 | 5.94 218,791 | 2,222, 981 10. 16 
33, 813 233, 280 | 6. 90 (a) (a) 7.00 
40, 217 302, 098 | 7.01 lacisónoncin jose cn enhn DERE 
856,963 | 5,439,116 6.35 71,522 766, 638 10.72 
131, 198 665, 688 AN ee REED 
7, 256 59, 603 8.22 |. A A tor 
158, 223 946, 131 5. 98 a) (a) 11.50 
197, 033 1,157, 130 5.87 (a) a 8,81 
40, 125 255, 358 6. 36 (a (a) 9.00 
13, 102 78,231 5.97 |. Ee P e 
203,484 | 1,292,558 6.35 (a) (a) 10.46 
87, 732 665, 878 7.59 9, 233 149, 559 16.20 
68, 133 469, 501 6. 89 39, 620 470, 339 11.8 
186, 292 1, 230, 620 6.01 lo.icinonsonclors count sage tana 
3, 881 34,635 8.99 |... eroe nale oen o SENE 
TETTE S PE POCAS 50, 080 593, 416 1.5 
8,665,171 | 51,768, 558 5. 97 725,489 | 7,557,425 10,28 
RA TATTO 7.14 ño 
E ME PREE EA TEA TE 67 loci 


a Included in other States. 


b Includes all products made by less than three producers in one State in order that the operations 
of individual establishments may not be disclosed. 
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Brick and tile products of the United States in 1904—Continued. 


Front brick. Archi- 
Fancy Or Drain | Sewer | tectural 
State. Average tal brick tile pipe terra 
Quantity. | Value. rice per (value) (value). | (value). | cotta 
thousand. . (value). 
Thousands, 
Alabama... se RR 430 $4, 450 $10. 35 (a) (a) (a) "dolls 
Ar)2Ol8uuine: llc. e. e9x A E dual utatur A load esu O [ades ce NE sce ees 
IAT RUSS S vr oben rrr ka (a) (a) 12.00: 15.5. ls 81.010: ieee ce el Saas bese ae 
California cose ete eae vaa 11,722 | 291,813 24.89 | $27,037 29,440 | $568,626 | $221,000 
Colorado ............... eese. 18,827 | 714,498 11.39 3, 248 4, 704 (a)  |.......... 
Connecticut and Rhode Is- 

Init oic oot vod aues 3, 060 45, 730 14. 94 A es subse ro be 
DEIA WITT: ads (5) a I. TL [eR (d) - n eee ene ata aspi tere 
District of Columbia......... a P 15:12 us 3, 600 44,000 |..... .... 
A Sues see enc A vete uade ques CMM CODES DESDE 
Georgia. .....00. cece cece eene 3,924 | 42,064 10. 72 (a) 8,099 | 165,068 (a) 
ROA «p Rd CU vEC HT ERES (a) a E ose ere A een stk escis Race atte 
PINGS cta oW aeu 21,299 | 251,762 11. 82 11, 733 ¡1,002,463 | 550, 344 (a 
Indigo sec e e s craw’ 19,890 | 197,890 9. 95 (a) 1,209,717 y 294,000 (a 
Indian Territory ............ 1, 888 22,017 A A A IA 
|; Em 7,994 91. 269 11. 42 a) 1,294, 134 tol — 
Külss. x pasabas Ts 16, 959 129, 576 7.64 a) 10, 883 d)- acte 
Kentucky ................... 2,178 20, 571 9.44 iro 26, 564 A 
Louisiana ................... 5,180 94, 534 10.53 eus aia (0). A IA 
A ew ded E 733 6, 950 9.48 |.......... 2, 944 (a) A etc uices 
Maryland ....... SCR 2, 245 37, 537 16. 72 a) 2,048. PA (a) 
Massachusetts .............0- (a) M 21.67 Gy) . (lege oes essheeceus (a) 
Michigans: cccceccseceas ess 1, 080 , 000 6. 94 al 208, 088 to Resto mE. 
MinnesotA.....oooooooooo.... 6,566 . 113,260 17.25 a 11,100 OX em 
Mississippl................... (a) (a) TO dU eios ees nas E A sweets 
MISSOUTI. ios eee 25,599 | 322,445 12, 60 32, 967 80, 479 |1, 176, 679 (a) 
MODE ua eee ia 136 2,598 19. 10 a (a) (0). A sewete 
Nebraska....... o.onccoooc... 7,107 | 106,572 15. 00 ta esM rtu M cen NE 
Nevada...................... (a) (al MAA A A tena 
New Hampshire............. (2) (a 10.80 A A A ene rw w e tex 
New Jersey.......... eee ween 47,058 ; 687, 469 14. 61 (a) 24, 842 23,299 | 1, 412, 023 
New Mexico................. (a) (a 12.22 | x Eben PE ae eee es ee pees 
New York ................... 19,104 | 263,150 13.77 a) 139,876 | 125,510 785 978 
North Carolina .............. 6, 300 10, 41 a 800 (a) eran arr 
North Dakota ............... (a (4) 18.07 a) (y S 1 sun au edes eerie ne 
ONIO 2.6 S26 exe Lev EIL RUTAS ,645 ¡ 755,870 11.51 64, 514 }1, 143, 957 |3, 495,917 |.......... 
Oklahoma................... 1, 300 12, 700 9 T T cs curd cus Seek tie ted e liceret eee age oe 
ÜFregon i ee zs RR EE 1,350 21, 750 16.11 (a) 21, 553 (d). - jonsomuexes 
Pennsylvania ............... 75,407 | 962,765 12. 77 23,317 8,646 | 834, 646 349, 317 
South Carolina .............. 910 13, 200 14.51 (a) (05. ^ c A A 
Seed AAA AP A A A O A [eee ee 
Tennessee ................... 8, 332 80, 906 9.71 29,316 12, 350 SS EE 
MOR AS a ln 5,615 | 58,734 10. 40 2, 544 (a) (e CA 
Util sc anos 8,940 | 92,902 10. 39 (a) a MI MEA 
Vermont. oos rosis ic wes lr ee asd duc ee Saw a eunt (a) e A E 
MITEIDIR s nc sever ik E iE ceas 21,077 | 344,891 16. 36 28, 576 LN CUTE AA Suc 
Washington ................. 8, 999 81,142 20. 29 (a) 8,812 | 215, 282 la) 
West Virginia ............... 348 5, 380 13.87. [oie ntes 1, 398 (a) a) 
Wisconsin ...o.ooooomooooooo. R, 435 86, 688 10. 27 a DI, Ll A E nai 
Wyoming... eecoe occurs (a) (a) 15.00 o CN xus cue ics Sante 
Other Statesb................ 9,336 | 123,248 13. 20 76, 981 29, 441 |1, 694, 052 | 1,339, 155 

Total coed orc eee 434, 351 5, 560, 131 12.80 | ¢ 845, 630 |5, 348, 555 |9, 187, 423 | 4, 107, 473 
Per cent of brick and tile 

PROGUCUS xc 5253 couch rd cec lado aa 5:95 o coss deus . 80 $5. 05 8. 68 8. 88 
Per cent of total of clay 

¡o A Re ee ket 1.21 sss eds . 65 4. 08 7.01 3.14 


* aIncluded in Other States. 

b Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be diselosed. 

e Including enameled brick, valued at $545,397, made in the following States: California, Colorado, 
Illinois, Maryland, Missouri, New Jersey, Ohio, and Pennsylvania. 
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Brick and tile products of the United States in 1904—Continued. 


| Fire brick. | | 
| | Hollow Aver Per 
| Fire- building Tile, not HG , Miscella- Total cent 
State. prooting, tile or | drain rive |, NEOUS value of 
"(value).| blocks |(valuc).| Quantity. | Value. P in (value).a total 
(value). n NM value 
sand | 
| 
| Thousands. 
Alibama A sese tel ag eee | 8,596 $140,678 $16.37, $10,000] $1,257,015 — 1.19 
Arizona ........ S esa ie sa edis Sua eene da c TH POTE RE GS, SSS AG 
Arkansus....... ooooooo.. AA pop 671, 10,800 16.10.......... 675,332] — .64 
California ...... | $501,125. $45,751) (b) 12,531 — 235,718. 27.8) 112,720, 3,553,016 3.3 
Colorado ....... (^) (^) (^) 4,006 110,053 23.89 45,000, 1,152,921| 1.09 
Connecticut 
&nd Rhode | 
Island ...2 oru pee (b) 1, 849 43, 500 ; 
Dolan REG. A A Heb exped O A E 
District of Co- 
lumbia ....... (b) A A AN A A 
¡e PA EET (^) (5) 
Georgia......... AS ND EA (5): 3,460 28,100 
Idäho usce: wide xir edet E arent b) | (^) 
Illinois......... 324, 264 6, 460, 8194, 471 16,916; 217,008 
Indiana ........ 210500 219,476) (^) | 11,260, — 130,216 
Indian Territory i.e ot eer Ry 254 4,47 
[RC UMBERTO NEN | 161,008. — 4,300 (oy) | b) 
KHISHS- e ek, diria (^) " 385 4,375 
Kentucky ...... o WB) E ies (^ 40,918; — 650,081: 
LOUISIBHR odes Dbeevexeicbescuxe as. qae tae a PRESE 
Matte ca ee p EE (5) (b) 
Maryland A wos Ue RES (b) 11,084) 235, 136: 
Massachusetts.. (i oro ues 72, 000 (^) (^) 
Michigun....... EUREN 8, O80! .. 2.0.20. (5) (^) 
Minnesota...... (b) (^) | UC RUE E E E Noes ews 
Mississippi......!......... A gis duos ees rr 
Missouri........ i (b) (^) (^) 48,607] 925,520 
Montana ....... (^) (DB). -ovliese: 1,797 102,611 
NODPISEHZ S ace dicus Wes aaa is una a a cua cedo out rises 
NeW isc. cca ese neces pm ots ee PRU AD het tei hee EA, E 
New Hampshire .................. ERU ac dens (5) | (b) 
New Jersey..... 947,253: 264,393 515,097 39,752' 908, 882 
New Mexico.... ......... A E E E dius E IN NOE 
New York ...... 132,034: 24, 050) 154, 417 19,792, 381, 7*4 . 29 
North Carolina I —— ERN aded 174 2,778 .97 í 
North Dakota .. hy. 4 succede: ONERE NUN (5) b .53: i 
On. 2222s 476, 27 312, 549 1, 005, 611 79,939 1,156, 966 So 3i 
Oklahoma uu coche eli ceceaces p b) . 00 25 
Oregon ......... (^) (Dy. ullos 49' 1,599 .63 i A 
Pennsylvania ..| 139,036 54,154 215, 107 275, 592 5,477,475; 19.55, 1,042, 282) 15,421,981) 14.87 
South Cürolina..|[... soc le ue ser nes EIS 3,377 36, 900; 10.94.......... 716, 455 .608 
South Dakota...!......... | (B) ains. (b | (b) 20.00 ile 63, 203, . (5 
Tennessee ...... (UE "Loxidetet em d eue 4, 390 53, 185 12: s | 1, 284, 201) 1.21 
Texas PEE: | DEM (5) | (b) 1, 952 30, 208; 15. 24, 66,593 1,429,596, 1.» 
Eli aus venience CON ps (5) (5) 13. 60 6, 565 419,726]  .10 
A cee celeste whee wees A ema aue E 20, 000 100, 153 09 
Virginia........ m O Tee (5) (^) 145.44. uec 17708,7278] L& 
Washington ....].....-.s. dE aa CRT 711! 22,445 81.57 9,767, 1,178,919 1.11 
West Virginia ..l......... o tad (^) 896 11,814, 13.19.......... 1, 009, 344 .95 
Wisconsin ......1......... Ww CObyL cae A lia gene ce au ies 1, 400: 1,377,919, 1.30 
Wyoming ......]......... eee ele cok A EA DORE AA 35, 845; E 
Other Statesc...| 221,815 29,927, 829,425 8, 2 135, 2 16.66/.......... Ui) ^uis 
Total ..... ,2, 502, 603 1, 126, 498 3, 023, 428 097,760 11, 167,972 18. 68 3, 669, 282.105, 864, 978 100. 00 
Percentof brick | | | 
and tile prod- | | | t 
ucts oo... eee 2.36 1.06 2.86)............ 10,55........ 3.47, — 100.00....... 
Per cent of total | | | 
of clay prod- | i 
ucts .......... 1 2 86 E [RR PRU ii bibere. 2 so Mero 


aIncluding adobes, aquarium ornaments, assayers’ furnaces, boiler and locomotive tile and tank 
blocks, brick for chemical purposes, burnt clay ballast, carboy stoppers, chimney radial brick, pipe 
tops and thimbles, clay furnaces, retorts and settings, conduit cork crucibles, flue lining, founda- 
tion blocks, gas logs, glass-house supplies, grave and lot markers, hollow chimney blocks, insulators, 
muffles, oven tile, paving blocks, runner brick, sleeves and nozzles, rustic stumps, saggers, scorifiers, 
sewer brick, stone pumps, stove lining, tunnel blocks, and wall coping. 

b Included in Other States. 

e Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. 

d The total of Other States is distributed among the States to which it belongs, in order that they 
may be fully represented in the totals, 
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These tables show the details by States of the production of the coarser clay prod- 
ucts in 1904 and 1905. The total value of these products in 1905 was $121,778, 294, as 
compared with $105,864,978 in 1904, a gain of $15,913,316, or 15.03 per cent. These 
products composed 81.35 per cent of all clay products in 1905 and 80.80 per cent in 
1904. In 1904 the increase over 1903 was $238,609, or 0.23 of 1 percent. In 1903 
the value of these products was $105,626,369, and they composed 80.59 per cent of 
the total clay products. 

The common-brick industry, which is the most widespread of all the clay-working 
industries, continues to grow, and composed slightly more than one-half of the brick 
and tile value and 41.01 per cent of all clay products. The quantity of this product 
increased from 8,665,171,000 in 1904 to 9,817,355,000 in 1905, a gain of 1,152,184,000, 
while the value increased from $51,768,558 in 1904 to $61,394,383, a gain of $9,625,825. 
In 1903 the common brick reported were 8,463,683,000, valued at $50,532,075. 

New York continues to be by far the largest producer of common brick, reporting 
1,518, 196,000 in 1905, valued at $10,297,214, or $6.78 per thousand. This number is 
15.46 per cent of the total production reported for the entire country, and the value 
is 16.77 per cent of the total. In 1904 also New York was the largest producer of 
common brick, marketing 1,169,233,000, valued at $6,783,528, or $5.80 per thousand. 
In 1903 the average price of common brick in New York State was $4.96. Most of 
this brick, as shown elsewhere, comes from the Hudson River region. The next 
largest producer of common brick is Illinois, which marketed 1,125,024,000 in 1905, 
valued at $6,259,232, or $5.56 per thousand; in 1904 alsothis State was second, mar- 
keting 999,310,000 common brick, valued at $5,167,165, or $5.17 per thousand. The 
only other State to produce more than 1,000,000,000 common brick was Pennsylvania, 
which marketed 1,036,777,000 brick, valued at $6,532,814, or $6.30 per thousand. 
In 1904 also Pennsylvania was third in the production of common brick, reporting 
856,963,000 brick, valued at $5,439,116, or $6.35 per thousand. It will be noted that 
in 1905 this State, though third in quantity, was second in value of common brick, 
its product being valued at $273,582 more than that of Illinois, though the product 
of the latter was greater by 88,247,000. Ohio was fourth in production as in 1904, 
reporting 514,419,000, and New Jersey fifth, reporting 465,040,000, though the lat- 
ter’s product was valued at $3,090,809, as against $3,033,435 for Ohio. The remain- 
ing States range from Missouri, with 316,002,000 brick, valued at $2,028,957, to 
Wyoming, with 2,048,000 brick, valued at $19,406. 

The average price per thousand for common brick ranged from $9.48 in Wyoming 
to $4.28 in Kansas, the latter being unusually low on account of the low fuel cost of 
natural gas. 

The vitrified paving brick industry showed a falling off in 1905 both in quantity 
and value. The former declined from 735,489,000 in 1904 to 665,879,000 in 1905, 
while the latter declined from $7,557,425 in 1904 to $6,703,710 in 1905. The pros- 
pects for 1906, however, seem good, and the probability is that this product will show 
a gain in this year. Ohio is by far the largest producer of this variety of brick, its 
clays and shales being especially adapted to the production of vitrified wares of the 
coarser varieties. In 1905 it marketed 224,086,000 paving brick or block, or a little 
over one-third of the production of the entire country, while the value of its produc- 
tion was a little less than one-tb rd of the total—31 per cent. Illinois, Kansas, and 
Pennsylvania were the States rxt in order of production, though the value of Penn- 
sylvania’s product was $169,604 more than that of Kansas, while its product was 
3,938,000 brick less. Indiana was fifth in both quantity and value, reporting 43,573,000 
vitrified brick or block, valued at $474,600. In 1904 these same relative positions 
were maintained. The average price per thousand in 1905 was $10.07 as compared 
with $10.28 in 1904. The average price per thousand ranged from $21.70 in Utah to 
$7.58 in Nebraska. As there was only a small production in Utah, it would hardly 
be fair to take this price as an average value. Washington, where the average is 


964 MINERAL RESOURCES. 


$14.72, is probably a fairer State to accept as the maximum. Vitrified brick com- 
posed 5.50 per cent of all brick and tile products and 4.48 per cent of all clay products 
in 1905, as against percentages of 7.14 and 5.77, respectively, in 1904. 

The front-brick product increased from 434,351,000 in 1904 to 541,590,000 in 1905, 
a gain of 107,239,000, or 24.69 per cent, and the value increased from $5,560,131 to 
$7,108,092, a gain of $1,547,961, or 27.84 per cent. This product is produced in great- 
est quantity in Pennsylvania, where 131,368,000 were reported for 1905, valued at 
$1,683,031, or $12.81 per thousand. The next largest producer of this variety of 
brick is Ohio, where 89,390,000 were reported, valued at $1,074,007, or $12.01 per 
thousand. New Jersey was third with a product of 53,770,000, valued at $852,744, 
or $15.86 per thousand. Illinois, fourth in quantity, produced, 30,447,000, valued 
at $348,354, or $11.44 per thousand, though the value of this product is exceeded by 
Missouri, which is fifth in quantity, 28,224,000, valued at $362,996, and by Virginia, 
which is eighth in quantity, 22,155,000, but fifth in value, $352,297. Front brick 
composed 5.84 per cent of the brick and tile products and 4.75 per cent of all clay 
products in 1905. In 1904 these percentages were 5.25 and 4.24, respectively. In 
1904 Pennsylvania, Ohio, New Jersey, Missouri, and Illinois ranked in production 
in the order given, but in value of product Virginia exceeded Missouri and Illinois. 

Drain tile is produced principally in the Middle West, Iowa being the State where 
the product of largest value was reported in both 1905 and 1904, the former being 
$1,509,226 and the latter $1,294,134. Ohio was the next largest producer in 1905, with 
a product valued at $1,291,323; in 1904 Indiana was the second State in value of 
product. In 1905 Indiana was third with the product valued at $1,267,691, and Ili- 
nois was fourth, reporting $1,051,852 worth of drain tile. These four States pro- 
duced tile valued at $5,120,092, or 87.52 per cent of the total for the country. This 
product was 4.80 per cent of the brick and tile products and 3.91 per cent of all clay 
products in 1905, and 5.05 per cent and 4.08 per cent, respectively, in 1904. 

Sewer pipe is another product which is produced on a large scale in a compara- 
tively small number of States. This product was reported by 27 States, 8 of which 
reported 76 per cent of the total. The leading State in value of production is Ohio, 
which produced sewer pipe valued at $3,550,160, a small gain over 1904, when its 
product was valued at $3,495,917. The next most important producer was Missouri, 
with a product valued at $1,101,938, followed by Pennsylvania, reporting a product 
valued at $886,979. These three States maintained the same rank in 1904. In each 
year they produced more than one-half of the entire product. Sewer pipe composed 
8.29 per cent of the brick and tile products and 6.74 per cent of all clay products; in 
1904 these figures were, respectively, 8.68 and 7.01. 

Architectural terra cotta, being one of the highest grades of structural materials, 
requires special clay and special skill. It is therefore produced by few clay workers, 
there being three or more in only four States in both 1904 and 1905. New Jersey i8 
the leading State, reporting ware valued at $1,614,263 in 1905, or nearly one-third of 
the entire amount. In 1904, also, this State was first, producing ware valued at 
$1,412,023. New York was second in 1905, with a product valued at $874,722, as 
against $785,978 in 1904. Architectural terra cotta was 4.11 per cent of the brick 
and tile products in 1905 and 3.34 per cent of all clay products. 

The fireprooting industry is one of growing importance in consequence of its 
extended use in the erection of business structures. It is a product that will stand 
transportation, though it is most largely manufactured in the States contiguous to 
large cities. New Jersey, which supplies a large proportion of the Eastern States, is 
the leading State in the production of this material, reporting $1,017,774 worth, or 
over one-third of the entire product. In 1904, also, this State was the leading one, 
producing about the same proportion of the entire product. Ohio was second in 
1905, with a product valued at $600,246, and Indiana and Illinois were third and 
fourth, respectively. Fireproofing was 2.47 per cent of the total brick and tile 
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products in 1905 and 2.01 per cent of the total clay products; in 1904 these figures 
were, respectively, 2.36 and 1.91. 

The hollow building block or tile product does not seem to have maintained its 
popularity, though it was reported from 21 States in 1905 and from 20 in 1904. Ohio 
was the largest producer, reporting a product worth $317,516, or nearly one-third of 
the entire output, with New Jersey second and Indiana third. These relative ranks 
were the saine in 1904. 

Tile, not drain, is an interesting item, since it embraces wares which enter almost 
exclusively into the finer structures. These materials are roofing tile, floor, wall, 
and art tile. These products are made in 18 States, but in only 7 are there three or 
more producers. Ohio is the leading producer, reporting $1,188,460 worth in 1905, 
as compared with $1,005,611 in 1904. New Jersey was second in both years and 
Pennsylvania third in both years. 

The fire-brick industry is one of great importance and is quite widespread, 40 
States reporting this product in 1905. In view of the fact that fire brick is made 
in a great variety of shapes and sizes, a simple statement of the number marketed 
would be meaningless. In order to arrive at some definite unit, producers were 
asked to reduce their product to the equivalent of the standard 9-inch fire brick. 
On this basis the quantity increased from 597,760,000 in 1904 to 679,971,000 in 1905, 
an increase of 82,211,000, or 13.75 per cent, while the value increased $1,567,432, or 
14.04 per cent. Pennsylvania is the leading State, reporting 312,470,000 9-inch brick, 
or their equivalent, valued at $5,771,795, or $18.47 per thousand. This value is 45.95 
per cent of the total value of the fire brick. In 1904, also, Pennsylvania was first in 
production and value. Ohio was second in production and value in 1905, reporting 
94,742,000 brick, valued at $1,427,919, or $15.07 per thousand. New Jersey was 
third in value of product, reporting 52,149,000 brick, valued at $1,393,448, or $20.72 
per thousand. Missouri was fourth in value of product, $1,117,209, or $17.95 per 
thousand, although the number of brick reported in Missouri, 62,239,000, was larger 
by 10.099,000 than the number reported by New Jersey. These four States produced 
76.71 per cent of the total. No other State reported a product valued at as much as 
$1,000,000, though Kentucky came nearest to this figure with a value reported at 
$739,059. The other States are comparatively small producers, the largest being 
New York, which reported fire brick valued at $427,873, or 3.56 per cent of the total. 
The average price per thousand in 1905 ranged from $10.79 in Tennessee to $35.85 in 
Massachusetts, Pennsylvania's average, $18.47, being nearest the average for the 
country, $18.73. The relative rank of these four principal States in quantity of 
product was the same in 1904. Fire brick composed 10.46 per cent of the brick and 
tile products and 8.51 per cent or all clay products. In 1904 these figures were 10.55 
and 8.52, respectively. The average price per thousand in 1904 was $18.68. 

While Ohio is the leading State in the value of all clay producta, Pennsylvania is 
the leading State in the brick and tile products as classified by this office, its output 
being 14.60 per cent of the total, as against 12.55 per cent of the total for Ohio. 
Pennsylvania’s product showed a gain of $2,356,141, or 15.28 per cent, and Ohio 
gained $1,300,483, or 9.30 per cent, over their respective values in 1904. New York 
was third in 1905, displacing Illinois, which was third in 1904. New York's prod- 
ucts in 1905 were valued at $12,858,617, as compared with $9,228,432 in 1904, a gain 
of 39.34 per cent. In 1905 New York's product was 10.56 per cent of the total, while 
in 1904 it was 8.72 percent. Illinois was fourth in 1905, with a gain of $1,471,028, or 
14.79 per cent. In 1905 the product of this State was 9.38 per cent and in 1904 9.40 
per cent of the total brick and tile products. New Jersey was fifth each year, with 
a gain in 1905 of $2,689,897, or 36.58 per cent. Its percentage of the brick and tile 
total in 1905 was 8.25, and in 1904 it was 6.95. Missouri was sixth in value of brick 
and tile products in both 1904 and 1905, having a gain in 1905 of $749,357, or 13.85 
per cent. Indiana was seventh in both years, gaining $368,528, or 7.09 per cent, in 
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1905. The percentage of the total brick and tile products contributed by Indiana 
was 4.91 in 1904 and 4.57 in 1905. These seven States reported 64.96 per cent of the 
total brick and tile products in 1905, and in 1904 they produced 62.85 per cent of 
this total. 

HUDSON RIVER REGION. 


While this region is always an interesting one from the viewpoint of the clay- 
working industry, in 1905 it was especially so on account of ita wonderful prosperity 
because of the phenomenal growth of the building industrv in Greater New York, 
for which this region is the principal source of supply of common building brick. 
This region is peculiarly favored by immense deposits of clay along the banks of the 
Hudson River, which are especially adapted to the manufacture of common brick, 
and the river affords a cheap and convenient method of transportation. 

To the New York portion of this region should be given the credit of 1naking this 
State the largest common brick-producing State in the Union, as it marketed in 1905 
` 1,229,666,000 of New York's total of 1,518,196,000 common brick, or nearly four- 
fifths of the State's entire product. New York's portion of this region produced 
more brick in 1905 than any State in the Union, the nearest approach to it being 
Illinois, whieh marketed 1,125,024,000 brick, but the value of the output of New 
York's portion of this region was 37.61 per cent greater than that of the Illinois 
product. 

The entire region on both sides of the Hudson River from Cohoes to New York 
embraces ten counties—nine in New York and one in New Jersey. These counties 
marketed in 1905 1,297,389,000 common. brick (almost the entire product going to 
New York City), valued at $9,063,753, or $6.99 per thousand, as against 987,644,000 
brick in 1904, valued at $5,810,114, or $5.88 per thousand, a gain of 309,745,000 brick, 
or 31.36 per cent in number and of $3,253,639, or 56 per cent in value, thus showing 
that while the gain in production was great the increase in value was even greater: 
This is further shown by the fact that the price of brick at the kiln has increased in * 
a few years from about $4 per thousand to $7, or more. The great prosperity in this 
region in 1904 resulted in the number of reporting firms increasing from 119 in 1904 
to 129 in 1905. It is safe to say that every yard along the Hudson River was oper- 
ated to its fullest capacity during the season of 1905, which was quite a prolonged 
one on account of favorable weather, shipments being made regularly from the lower 
part of the region until the end of the year. 

The New York portion of this region reported 1,229,666,000 common brick, or 94.78 
per cent of the total, valued at $8,613,148, or 95.03 per cent, while the New Jersey 
portion supplied 5.22 per cent of the product and 4.97 per cent of the value. There 
was a gain of 32.40 per cent in 1905 in the product of the New York portion of the 
region and a gain of 57.39 per cent in the value of this product. The New Jersey 
portion increased its production from 58,926,000 in 1904 to 67,723,000 in 1905, a gain 
of 8,797,000, or 14.93 per cent, while the value of the product in this portion of the 
region increased $112,829, or 33.40 per cent. 

Of these counties, Rockland was the largest producer in 1905, reporting 324,583,000 
brick, valued at $2,407,500, or $7.42 per thousand. In 1904 Ulster County was the 
largest produce” of brick, though the greatest value was obtained in Rockland 
County. Ulster was the second largest producing county in 1905, reporting 
278,556,000 brick, valued at $1,806,691, or $6.49 per thousand. These two counties 
report nearly one-half of both the production and the value reported írom the 
New York portion of the region. In these two counties are located the great brick- 
producing regions near Rondout and at Haverstraw. Dutchess County was third 
in output and value of product, while in Greene County the highest average price per 
thousand, $7.59, was realized, the averages ranging from this price to $5.23 in 
Rensselaer County. Rensselaer was also the smallest producing county in the region, 
reporting only 17,200,000, valued at $59,900. 
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Bergen is the only New Jersey county included in this region. 

Comparing the production of the largest of these counties with some of the States 
of the Union, it will be observed that Rockland County produced more common 
brick than any State except Illinois, New Jersey, Ohio, and Pennsylvania, and that 
Ulster County's output was exceeded only by California, Illinois, Indiana, Missouri, 
New Jersey, Ohio, and Pennsylvania. In fact, the value of common brick reported 
from Rockland County in 1905 exceeds the value of all clay products reported from 
any State except the first nine, namely, Ohio, Pennsylvania, New Jersey, New York, 
Illinois, Indiana, Missouri, California, and Iowa, and the value of Ulster County 
was exceeded by only sixteen States. The value of the common brick of the entire 
region, $9,063,753, was exceeded by only five States. 


Production of common brick in the Hudson River district, from Cohoes to New York City, 
in 1904 and 1905, by counties. 


1904. | 1905. 


p | q | 
Num | | puis Num- ae 
County. ber of | | rice | Der of = be < 
firms | Quantity. Value. i er firms | Quantity. Value. I oat 
report report- ! 
ing thou- | ing thou- 
| sand. 5 sand. 
Thousands. Thousands. 
APA 8 | 61,977 $328, 500 $5. 30 | 10 71, 992 | $496, 029 &6. 89 
Columbia ........... 5 | 70, 200 166.000 | 6.64 6 | 82, 260 596, 663 7.95 
Duichess............ 16 150, 997 850, 030 5. 63 | 16 | 182, 807 1, 237, 597 6.77 
0 dra andadas | 37,551 241, 444 6.43 | 6 19, 338 374, 720 7.59 
| | 
ae -— ^ | 92, 643 552, 064 5. 96 | 8 141,930 | 1,015, 776 7.16 
Rensselaer .......... 6 17, 385 B3, 963 4.83 | b | 17, 200 89, 900 b. 23 
| | 
Rockland ..... sides 32 | 219, 263 1, 400, 016 6. 39 | 34 324,583 | 2,407,500 7.42 
" - . r o | -— rra - " 
e Sc Pot 22 226, 452 1, 240, 296 5. 48 | 23 278, 556 1, 806, 691 6. 49 
Westchester......... 7 52, 250 310, 025 5.94 | 9 | 81, 000 588, 272 7.26 
z Fa | 
Total for New | | | 
q. PARE 108 | 928, 718 5, 472, 338 5. 89 117 | 1,229, 666 8, 613, 148 7.00 
Bergen County, N.J. 11 | 58. 926 337.776 5.73 | 12 67,723 150, 605 6.65 
AA 119 987,644 | 5,810,114 | 5.88 | 129 | 1,297,389 | 9,063,753 6. 99 
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POTTERY. 
INTRODUCTION. 


The year 1905 was a most satisfactory one, judging from the value of the output 
reported, which increased $2,760,624. It will be noted that the increase in 1905 is 
almost ten times as great as the loss of 1904. The increase is rather surprising in 
view of the fact that the agreement among certain potters to maintain prices was 
given up early in the year. At that time the effect of this abandonment was prob- 
lematical, though it was feared that it would be disastrous to the industry. This 
does not appear to have been the result, certainly not so far as the total value of the 
product is concerned. Whether or not the year was satisfactory to the operators 
from a financial point of view, they alone know. The increasing proportion of 
domestic production compared with imports, and the wider market of his wares, 
should, however, be sources of satisfaction to the American potter. 

The total value of the product rose from $25,158,270 in 1904 to $27,918,894 in 1905, 
a gain of $2,760,624 or 10.97 per cent, thus much more than overcoming the slight 
decrease of 1904, $277,782 or 1.09 per cent. The decrease of 1904 is the only one 
recorded by this office since 1896, when its canvass of the pottery industry began. 
The imports of pottery showed a large increase (see p. 37), but the production more 
than kept pace with them, and the percentage of the domestic product entering 
into consumption was greater in 1905 than in 1904. 


PRODUCTION. 


In the following tables will be found the statistics of the production of the pottery 
industry in the United States in 1904 and 1905, by States and Territories: 
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Value of pottery products in 1905, by varieties of products, by States. 


White 
granite, 
Rank Num- Red d semipor- 
E ber of eae C.C celain 
of State. active earthen- | Stoneware. Rocking- Wire Ware. und 
State. firms, | Were. ham semivitre- 
wure: ous porce- 
luin ware. 
20 Alabama .............. eee nnn 26 $2, 700 B31 io: soos ney O dues edt Rud 
US, ATRAS. ca er Ges 3 (a) O A eene AD and 
l Califórnia arci e 18 41,547 A A A 
16 | Colorado 2 erre e nn 6 6, N91 (a) i (US V A te es e cie 
12 | Conneeticut................... 4 34, 550 (d), A A OO 
2 | District of Columbia .......... 3 AE pan pec A rer o 
A A s es a) (UO). Lees uci AN ub aO Mc eU 
23^ GUERRE cce sers De oe wien LEE MEE 19 5, 512 162/58: saree AA acus AS 
601 MOM ie ica Gee cubos 24 25, 350 861, 507 (3 ME NUN omn 
T TIBdIR RA ese ete ER PEEL TRU 17 6, 307 69, 005 CA denessceeiy (a) 
10: TOW ces cab E EU tke dn 8 9, 400 A E 2 4 oS veru etu i Dido uh nte essa e ud 
CUL c -————À—— A € LO MM MACC RE T 
Il -Kentüeky ra idad 12 22, 674 LOL IA A uo eme dX 
E AN [ng ta ES (QU). east daas (eee cant E E ec EE 
A A A, MAA [Op ^ * E A AA 
8| Maryland AA en 10 TS Ui a ce estes (2) a) $195, 000 
9 | Massachusetts. ..ooooooooooo.... 13 | 185,074 23,876 |.......... (5) Vus dude dus 
1C- MICRA disse tv ea va hak een 5 CO) A E (d). Misc 
-MIBIUCSOl A PA (a) S MS, EA PEPA AA 
24 Mississippi conocio ce 7 (a) 14,190 1, 22 Ses A Se ARE cous ae 
18^ MISSOUEL s tabs 14 4,054 29, 314. tee tees Ll sewed etes exces 
A A ES eV est (d)- A A A | dean aci naue 
NUM a ae quu cecus PE reta ni tee ARA O Te prine dus 
2: New Jersey c..oooooommmoo.... 49 19, 650 51,175 |.......... (^) 1, 288, 926 
j^ NEW YOPR osoena areae Dore bue 23 32, 240 DLHO iced aile bd ates (a) 
25 | North Carolina ............... 24 | 3A7 TOD AE E ON IRR OPE 
1 i A A T EE a 128 ; 137,705 | 1,310,302 | $177,143 | S609, 478 8, 521, 944 
E OTCRÜIL s ote aa NA a CO) oa Nica A A 
4 Pennsylvania ................. 49 | 149,786 309, 325 OS cess 716, 215 
21 , South Carolina................ 8 6,070 21. SOS Less ek O A 
10 | Tennessee........ .-....- ec 14| (3) VERLASSEN, scm ONU: 
13 SOK BS Vosa Gomes oe caw ees 17 6, 114 LENT M M eec 
PA AA ipsas. E E AA A A Use e Uu qd: de 
Bul A A O A. IA e ARAN E 
19 Wash ngton................... 4 6, 300 94. A s Eum x bum exte eS dus cau 
5 | West Virginia ................. O 19,110 | netu (a) 754, 195 
0 WISCONSIN 4 i ced daceu ctewwsoeeed Bh O50 We esha A teehee let ea AE 
Other States O ooo... cc. ee lene: Se. 43,149 404,548 | 83,056 | 225,961 | 494, 665 
Total tote alada 4533 | 750,637 | 3,708,817 | 260,199 | $38,439 | 11,970,975 
Per cent of pottery products ..]........ 2. 80 13. 28 0. 93 3. 00 42. 88 
Per cent of total clay products.|........ .92 2.53 . 16 . 56 7.99 


^ Included in Other States. 

BC. C. ware for Massachusetts, New Jersey, and South Carolina is included in the miscellaneous 
column of each of these States, 
¿Includes all products made by less than three producers in one State. The total of other States is 
aistributed among the States to which it belongs. 

d Includes seventeen firms not distributed. 
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Value of pottery products in 1905, by varieties of products, hy States—Continued. 


n Š 
Rank CUM oe Porcelain EE 
of State. China, | Celt, Sanitary electrica) Miseella-) Tota, | cent 
State. an ware. supplies neous.a of 
Belleek i total. 
ware. 
20 | AAPRMA AAA A A gals ees ete AA ausu ocimetouse $31, 245 0.12 
ON” AMTRAIISHN os sce lage A cce A a ataca ue te audias pu eee er E 20. USS OF 
14 | Culifornia.............. O (6). nis $41, 851 95, 213 A 
RE A A AA A A 14,834 48, 995 18 
12 Connecticut... ....... cia Marti Rae a (e) 19,000 | 105,100 | `% 
Z; District of Columbia... -| EEEE EE E O E E qe E wae 9,912 .04 
[X T5 UA CODE OMIM amine tans ans (d) (4) 
UOT IN AAA va Sere Sk wed ous ems MCN 500 22, 390 . 08 
"BUTS Ia SERERE rtp O RN 22,2 913,007 | 3.33 
GN INGA O MU ROM MEROUN $496, 000 (c) 50 932,147 | 3.34 
15 | LOA is iz a A dq due 1, 500 70, 359 .2 
NULLE PT I gue E (FORENT ERKENNEN (d) (d) 
A A A o ERIN Mel utes at dem aaa cat 157,083 | .56 
A p P ae EN (€) (d) (d) 
NEE ET PA AS AA AMA rte as Gee (d) (d) 
B | Maryland ......LLLLLu..]..ssuuu.. NO IO DIM 4,017 364,358 | 1.30 
9 | Massachusetts .........[.....062. MONA IA MEQUE 89, 891 298,441 | 1.07 
17 | MIC DUE HIE ns eo rero RR den i ÉI TT Laila AS A RE, ice 7,000 | 45, 961 .16 
Minnesota ............. ¡o ARAS A Tra E d) (di 
24 | Mississippi. ...ooomoooo sacha tiene ¡O A A acil 15, 580 06 
18 ' Missouri ............... pur cn AA A E [uetus ed 43, 363 .16 
| Montana....... llus... gases A A A qn iaa itd (d) (d) 
' New Hampshire ....... A NE EA (e) (d) (d) 
2 New Jersey ............ ‘$816,917 | $129,000 3,426, 291 $510, 206 | 383,169 | 6,655,334 |. 23M 
3 | New York.............. | (Ce) NES AE vo) 617,663 | 109,222 | 1,627,730| 5.8 
20. North Carolini wake ov A A y sendas Eas dure d a d 13, 319 .06 
UE E | Cy A | (0) 879,207 (1,121,500 | 13,024,071 | 46.65 
ORC ROW A A PR A c Selenite due ad eave E aa E (d) (4) 
4 | Pennsylvania .......... | o6) |e chal es C E 700 | 1,346,431 4.82 
9] LSuDEpCHEOLDRS I zu ose eir A AN rapere rece 200 28, 833 . 10 
10 | Tennessee.......- esee eene MEAN Mosel Str fe lhe ig 46, 060 163,670 | .59 
o e cae oer ect ect ROREM E A RON SUE 100,788 | .36 
tis ieee oe MTM tien cute aa mart pos ou mt: (d) (d) 
VY MMC PUR AA DNI AS (c) (e) (d) (d 
194) Washington. ness cols po 41,100 .15 
5 | West Virginia... isses cece eee elec eee esee | (e) (e) 60,000 | 1,195,805 | 42 
26 | Wisconsin...........eee cooooooo. A MA A 500 12, 450 Of 
Other States e .......... | 612, 513 | "ISP 657, 854 215, 985 45, 644 J 502,711 | 1.8 
"Totale. celi 1,429,730 | 129,000 4,550,145 , 2,253,061 |1,967,891 | 27,918, 894 | 100. 00 
Per cent of pottery | 
products ............. 9.12 | 0. 46 16. 41 8.07 7.05 100.00 |......- 
Per cent of total clay | 
products ............. | 95. .08 | 3. 05 1.50 | 1.31 18.65 !....... 


aIncluding art and chemical pottery, bread toasters, chicken fountains, craquelle porcelain, 
faience, filter stones, Flemish ware, Hampshire pottery, jardinieres, pins, stilts, and spurs for potter's 
use, porcelain door knobs, shuttle eyes, thread guides and filter tubes, porcelain hardware trim- 
mings, porcelain-lined cooking ware, tobacco pipes, toy marbles, turpentine cups, vases, and wash. 
boards. 

b Sanitary ware for California included in California miscellaneous. 

c Included in Other States, 

d ])ncluded in y ($502,711). 

e Includes all products made by less than three producers in one State. The total of other States 
is distributed among the States to which it belongs. 

f Made up of State totals of Florida, Kansas, Louisiana, Maine, Minnesota, Montana, New Hamp- 
shire, Oregon, Utah, und Virginia. 
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Value of pottery products in 1904, by varieties of products, by States. 


PLAIN. 
i White granite, 
d Red Yellow and rete pour 
State. earthen- |Stoneware.| Rocking- | C. C. ware. a : awit China. 
ware. ham ware. BTE Bem ves 
reous porce- 
lain ware. 

Alabama................ eee. £2, 330 E AN A me Duet are bars Mi ata ea e E 
AT RUSS e csse Rn nra ne (a) A A PA A Ec enu haus 
CRITTOITTIBEL eed e WERT 37, 675 ye s x rcm E NATRI ee os PERS 
Colorado: icc edo ows 3, 300 (^) (b). IN O od erue E ER CES 
Connecticut................. 17, 600 CO) A A A Rm ERG 
District of Columbia ........ 10/017. AA A O ew eweaaasasbe ww eR eR 
GOOlZIA c 7,258 E A O A A aas ees eR EVE 
PNO aia iid 24, 250 777, 696 0 MR TE Mae bac UE cados 
InlbH aaa as 4, 300 61:090 AA A (b)  - A 
LOW or 9, 500 A O O A O 
Kunsag........... ccce cene St aids RIAM ON E CO): MN OEC SO cera Pt E M 
Kentucky...........- eene 20,171 150, MI AREA ees au ere ERU AA cde deu 
Louisiana................... 2:204. A aCe aR erties A c Tq cee rM 
MIO en vara eR alge QURE E AR roe (Dt Wael seis eis wats oe GG a aed atone oon AA 
Maryland ................... t3, 440 leek eee (6). ^" "Euxasaddaes $150,500 |.......... 
Massachusetts .............. 133, 094 21,886 |... ses (8) - de eaaet ases AS 
Michigan ................... A A A A ace n n tbc aca A A 
Minnesota .................. | (^) (Dy. loe ue sce ortho Rd tins hag talk Cone ccr AAA 
Mississippi .................. (0) AA ecc ledietiesE Ee sad PERPE E ets eaten 
MiseGUtl A dere 7,749 DL BIS A ehe iced ger OAM CONCRA on PEE EPA 
MONTADA a (DY | O cur cedes ON | ARA 
NOW Ham DSlife AE A O eoio ai Ra eR rr nac Nd REOR AOV CEN 
New Jersey ..........-- cene 18, 000 h2-419- |i csse e eae $325, 959 259,623 | $357,894 

New VOPR. cin Pes 33, 050 41, 131 v MM rH EC (b) (b) 
North Carolina.............. 638 10. 002. | rece ahs otek opin A O A 
OW uec aae s RARE 136, 794 1, 013, 539 $178, 817 422, 630 2, 751, 716 195, 918 
OTRO ira (^) qo ME norte ERES RS OO Enid EORUM 

Pennsylvania............... 127,2 371,096 (b) (b) 178, 809 (b) 
South Carolina.............. 2,487 19 URN cx oes cutie ven eaa Riese wu] eee vla ag ev RE lepida Me 
Tennessee................ e. 2, 450 LIB OBA: Loose sexes «nm no dn Viv ex suo raa s Rr Ce Spas 
TOMAS lunes xi esee. wa twee 6,611 A A numo eon Jadada acess ense e xd 
WAN a opui Eee x we dios (^) s ww ee e Raise [sm cmi eee pr mue rae See eee es eee 
Virginia Mer (b Dy E E E O eras EEE AN 
Waushington............. e 2, 600 19:400... coi sco A e n Fe rere ey pe ese 
West NAT IO CT" I8; UD laa wise Ens (5) 300,000 |.......... 
Wisconsin................ ee 11,325. Lau liess Mewes unes us d paucae aoa ra eR OR E leon Re n Qe 
Other Statesd ............... 20, 562 401, 817 | 07,525 105, 800 338, 301 244, 456 
A A A RBRUM: 
Total plain............ 696,676 | 3,359,575 | 236, 342 1 $54, 389 3,978,949 | 798, 268 

DECORATED. 

Maryland caia cdta | UN RC IE | A erster aus $232, 000 | —— M 
Massachusetts........... Ls. O PO A ela al dud Sue's A cui ee 

New Jersey ..ccccccccscoucas (0). "Iekrwrvweiess Vexa eie eg — ner 1, 024,576 b) 

NOW MOP yO care d vete Vbi A A dre Doni ar raf and ^s aderire NUR A EAT f) 
OO uoce rod viv s o ed $25, 840 $50, 500 (o) (0) 4,670, 480 $54, 696 

lennsylvania............... ATA By. las 529, 000 (^) 
West Virginii A eee A A UR ER Rr (0) 002, 082 |.......... 
Other Statesd............... 28, 234 950 $54, 477 eiii 82,075 466, 651 
Total decorated....... 59, 049 51, 150 DEAL Lose setas hee 7,091,066 551, 347 
Grand total ........... 756,625 | 3,411,025 290,819 | $854,359 11,070,015 | 1,349,615 
Percentoftotalclay products . 58 2.60 22 . 65 8.45 1.03 
Per cent of pottery products. 3. 01 13. 56 1.16 3.40 44. 00 5. 36 


a Plain red earthenware for Arkansas included in Arkansas miscellaneous. 

b Included in Other States. 

c Plain yellow and Rockingham ware for Illinois and Maryland are included in the miscellaneous 
column of each of these States. 

dà includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. The total of Other States (plain pottery) is dis- 
tributed among the States to which it belongs, in order that they may be fully represented in the totals. 

e Decorated red earthenware for Massachusetts included in Massachusetts miscellaneous. 

f Decorated china for New York ineluded in New York miscellaneous. 

re mon C. C. ware for Ohio and West Virginia are included in the miscellaneous column of each 
of these States. 
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Value of pottery products in 1904, by varieties of products, by States—Continued. 


PLAIN. 
Bone 
china, . Porcelain D 
State. delft, and Sanitary electrical Mise Cin: Total. 
belleek NE supplies, | PEVU. 
ware. 

AN ELE AS A $1,512 2.533 
Pl A A O | eu Qd eats e 1, 000 21.250 
E O ieee ae c cIVRELE oM dade Eidos (5) (^) 14, 000 71.718 
Colorado 44. os be eee GAN id esce A Ned EE estu Ras LIU ss 745 ; 24,570 
Connecticut 223 A cee eee O AS (5) 13, 248 69,575 
District AAA mr Eu see € 10,017 
E I ade ees ERU eS ech oe See eo e ee cQE xu Nee vitia e ae A E dad tea 22. 057 
EIRE AKO M S 65 tee eee II E vrbc te lou du ata a DRE HOME rate 3 27,750 829, 696 
NOAA alcoi i E A | $425,000 1) ME PA 703, 691 
O S ctr cas pon eae PO Tee 2, 084 | 6s, 134 
ROSA rn eee A A SI n RE pees p AA E A eae | (e) 
Kentucky ou su lr ss PETIT S OHNE PCENA a ceed arias | UNDO 157.013 
LOSS seul esc E A O dames Emu A 2, 24 
NINO Lac uu uim dde AU es dM d e xaecdwusqebc due A race cis (0) 
Maryland cece ia td oi cree Ri E saa 6, 991 170, 81 
Massachusetts oaa. ccc ccc eee cc eee cee eee eee oranes d cb EE (5) 4, 352 226. 362 
NICHE. Seca —-——-—-—————————————— ce oe ated iio 3, 000 43, 621 
MICA o pe rediere ERU I pc cu ui atum ein asc pod onde ede etie n (e) 
A eoo Mr as ud Be ch alec ele Petersen A, UNI Scat 14, 701 
MISS UT ene eE e uA edu eife f d ive iT eps (d) 1, 491 70, 818 
NOTA cues Si came Poe Sud EON ee edat teas A A RUM M (€) 
New Haumpshire......................LeL. beh em ne rcr EM Lei ee (^) (e) 
NOW A E cose epe ordircoicdi seio buc Dd | $11,00 2,853,621 | 302,793 103,428 | 4,354.237 
NOW YORK 2212: RARE OR Ue RE ERR EA Ina een Slats (^) 435, 792 62, 276 1,041, 523 
NORTE CEO HH aoc ce ipa a heeds eee sean el seed i dg 14. 4 
als scie | (€) 557,027 | 1,034,531 6, 291, 272 
OTORO A Ko eru Eom ede oe DOE asd A A eto a A lal (€) 
POCDHSVIY EIE uode iio. A ARE IG eS (5) p 3, 500 BAS, 536 
SOUL C REOS ose duci A e eaa cone A A 15,575 
METUIT Pr -———————ÁÁ— Ue chats Geta OMA, e 35, 600 151, 54 
OND 2a dou Gel elas OR Se iS aai uot lle aE quis pees duis da Bek ies E E 30 106, 501 
O o trial IA ot lek edes et eu beads cepas sue epu cse PEE toL MM e) 
bici! rr A ta ee meee ees (0) 9, 581 27,664 
A ie sce pierduik e ca d ocheit A TAN NAA MA qom Mo 22. 00) 
West Virginia ...0.....0.....0cccc eee ee nes AN (b) peo 3, 101 492, 024 
MASCONIMED sd salto mei ie a cid esce cd teste Danae "RAM Sun E IA eee m E 11.35 
OURCT SAO Leere cue wd da dae eee eee ET | 251, 004 | 133, 340 15, 000 f 410,42 

Total pla. | 111,000 3,559,625 i 1, 431, 452 | 1, 343, 253 16, 369, 529 

! 
e DECORATED. 

MürvV adu nre Ee ieder arara nE A dau eters | Dy giu Cm en | cer o | $232, 000 
HSC IIS CU wt het to aod ie ead Dude os sto cac ss tci A $61,953 61, «33 
NUM aa $51,900 ! CO | L........e.. 5,560 — 1,505,516 
NOW NOES A E O aententia odi 273,110 273, 110 
OTs to sae ttre Be eas Se O a A a Ae aa | dence td la Daal tell cata cag es 493, 333 | 5, 375. (26 
xb Mec A wet gre es antes 544. 345 
AV CSU VIDE 5 onto ic roo AE ante Eun cd tees 20, 246 573, IM 
DIUHGrT SUMS da A DEA RES NES | £25,730 si 49, 000 g 160, 69) 

Total decorated .................... 51, 500 25,750 cedes ies 903, 202 | 8, 785, 741 

GENOMA oct oe e up ee mese 162,500 | 3,585,375 | $1,431.452 | 2,246,455 — 25,155,270 
Per cent of total clay products ........... .12 2.74 1.09 1.72 19. 20 
Per cent of pottery produets.............. .61 14. 25 5. 69 8.93 100. 00 


a Including art and chemical pottery, bread toasters, faience, Flemish ware, Hampshire pottery, 

celain door and shutter knobs, shuttle eves and thread guides, filters and filter tubes, porcelain 

ardware trimmings, porcelain-lined cooking ware, pins, stilts and spurs for potters’ use, souvenirs, 
Teco art pottery, tobacco pipes, toy marbles and buie turpentine cups, and washboards, 

b [ncluded in Other States, 

€ Included in f ($416,492). 

d Porcelain eleetrieal supplies for Missouri included in Missouri miscellaneous. 

e Plain sanitary ware for Ohio ineluded in Ohio miseellanecons, 

f Made upof State totals of Kansas, Maine, Minnesota, Montana, New Hampshire, Oregon, and Utah. 

g Made up of State totals of California, Colorado, Connecticut, Illinois, Indiana, Louisiana, Minne- 
sota, Missouri, New Hampshire, Oregon, Verinont, and Wisconsin. 
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Except earthenware and stoneware, pottery is produced in but few States. Yellow 
and Rockingham ware is produced in but 6 States, in only 1 of which were there 
three or more producers in 1905; C. C. ware was produced in only 7 States; white 
granite, etc., in only 7; china in but 4; bone china in but 1; and sanitary ware and 
porcelain electrical supplies in but 7. Where, however, there are less than three 
producers in any State, the total for that State is not given. This is done in order 
to prevent the disclosing of individual returns; hence some of these columns have 
figures for only one or two States, the others being grouped under ‘‘ Other States.” 

Red earthenware is reported from 32 States, the largest producer being Massa- 
chusetts, reporting ware marketed to the value of $185,074. Pennsylvania was second, 
reporting ware valued at $149,786, and Ohio was third, with a product valued at 
$137,705. These 3 States produced earthenware to the value of $472,565, or 
60.54 per cent of the total, which was $780,637. ln 1904 this total was valued at 
$756,625. Red earthenware constituted 2.80 per cent of the pottery products and 
0.52 of 1 per cent of the total clay products in 1905. 

Stoneware, like red earthenware, is a widespread pottery product, 28 States report- 
ing it in 1905, the total value being given as $3,708,817, or 13.28 per cent of the pot- 
tery products and 2.53 per cent of all clay products. In 1904 the stoneware product 
was valued at $3,411,025. Ohio was the largest producer of this ware in 1905, report- 
ing a value of $1,310,302; Illinois was the next largest producer, with $864,507; and 
Pennsylvania was third, with $309,325. "These 3 States reported $2,484,134, or 
66.97 per cent of the total production. 

Yellow and Rockingham ware, although made in 6 States, is reported by three or 
more producers in only 1, thus preventing the publication of State totala except in 
Ohio. This State reported ware to the value of $177,143, or 68.08 per cent of the 
total output. 

Ohio, the only State for which the total can be given, reported C. C. ware valued 
at $609,478, or 72.69 per cent of the total, in 1905. This product was 3 per cent of 
the pottery products in 1905 and 0.56 of 1 per cent of all clay products. 

Although the products grouped under white granite, semiporcelain, etc., are pro- 
duced by no more States than C. C. ware, there are more States in which totals may 
be given. Ohio is again the leading State, reporting $5,521,944 worth of these varie- 
ties of pottery in 1905, or 71.19 per cent of the total, while New Jersey was second, 
reporting $1,288,926. These two States reported 81.96 per cent of the total. West 
Virginia was third, with products valued at $754,195. This product constituted 42.88 
per cent of the pottery products in 1905 and 7.99 per cent of all clay products. In 
1904 these figures were 44 and 8.45 per cent, respectively. 

China is reported by 4 States, for only 1 of which can the total be given, namely, 
New Jersey, which reported ware valued at $816,917, or 57.14 per cent of the total. 
This product was 5.12 per cent of the pottery products and 0.95 of 1 per cent of all 
clay products in 1905. In 1904 these figures were, respectively, 5.36 and 1.03. 

Bone china is reported from only 1 State, New Jersey, the entire product being 
reported as valued at $129,000. - 

Totals for 2 States are given for sanitary ware, Indiana and New Jersey, the lat- 
ter reporting a product valued at $3,426,291, or 74.81 per cent of the entire product, 
and the former $496,000, or 10.83 per cent of the total, leaving only 14.36 per cent 
for the 5 States for which no total can be given. These States are California, New 
Y ork, Ohio, Pennsylvania, and West Virginia. This product was 16.41 per cent of 
the pottery products and 3.05 per cent of all clay products in 1905. In 1904 these 
figures were, respectively, 14.25 and 2.74. 

Porcelain electrical supplies are reported almost entirely from New Jersey, New 
York, and Ohio, these States reporting products valued at $2,037,076, or 90.41 per 
cent of the total output. Of the total, Ohio reported $879,207, or 39.02 per cent; 


974 MINERAL RESOURCES. 


New York, $617,663, or 27.41 per cent, and New Jersey, $540,206, or 23.98 per cent. 
This product was 8.07 per cent of the pottery products and 1.50 per cent of all clay 
products in 1905. In 1904 these figures were, respectively, 5.69 and 1.09. 

As in previous years, Ohio is the leading pottery-producing State, reporting 
products in 1905 valued at $13,024,071, or 46.65 per cent of the total. In 1904 the 
value of Ohio’s products was $11,669,298, or 46.38 per cent of the product. This was 
a gain of $1,354,773, or 11.61 per cent. New Jersey was second, with a product 
valued at $6,655,334, or 23.84 per cent, as compared with $5,949,753, or 23.65 of the 
total, in 1904, a gain of $705,581, or 6.05 per cent. Pennsylvania, which was third 
in 1904, has been displaced by New York, the latter reporting products valued at 
$1,627,730, as compared with the former's $1,346,431. In 1904 these States reported: 
Pennsylvania, $1,399,882, and New York, $1,314,638. The 1905 figures show an 
increase for New York and a decline for Pennsylvania, owing probably to the cessa- 
tion of some of the potteries in the western part of Pennsylvania. West Virginia 
maintains its same relative rank, fifth, though its product increased from $1,065,205, 
or 4.23 per cent of the total product, in 1904, to $1,195,805, or 4.28 per cent of the 
product, in 1905. There are no other changes in relative rank until tenth place 
is reached, Tennessee displacing Kentucky. Connecticut rose from fifteenth in 1904 
to twelfth in 1905, Texas dropping from twelfth to thirteenth, California from 
thirteenth to fourteenth, and Missouri from fourteenth to eighteenth. There were 
no other changes of importance. 

The following table shows the value of the pottery products by varieties, together 
with the number of producers reporting each variety, and the percentage of each 
variety, in 1904 and 1905: 


Value of pottery products in the United States in 1904 and 1905, by varieties. 


1905. 1904. 
Percent- Percent- 
Variety. Number| age of Number| uge of 
Value. of pro- | pottery Value. of pro- | pottery 
ducers. pro- ducers. pro- 
duced. duced. 
aan td eS a T i eae 
Red earthenware ................eee. | $780, 637 187 2.80 | 8796,278 199 3.16 
Stoneware ........ooooooooooonasocsona 3, 708, 817 247 13.28 | 3,411, 025 261 18. 56 
Yellow and Rockingham ware ...... ' 260,199 16 .93 | 320,310 16 LA 
CANA MR acd | 1,225,639 13 4.39 955, 704 12 3.8 
White granite, semiporcelain, and a " 
semivitreous porcelain ware....... | 11, 970, 975 70 42. 88 , 11,070,015 72 44. 00 
China iue eos ite ue S Feline isa 1, 129, 730 9 5.12 | 1,589,725 11 6.32 
Bone china, delft, and belleek ware.. — 129,000 3 . 46 162, 500 5 65 
Sanitary ware ....... esses eere | 4,597,145 32 16.47 | 3,760,375 31 14.9% 
Porcelain electrical supplies......... 2, 253, 061 31 8.07 | 1,432,943 33 5. 69 
Miscellaneousa ...................... 1, 563, 691 70 5.60 ! 1,659, 395 67 6. 60 
TOU osa coii A 27,918, 894 | Vr 100.00 25,158, 270 pni. 100. 00 


aTncluding art and chemical pottery, bread toasters, chicken fountains, craquelle porcelain. 
faience, filler stones, Flemish ware, Hampshire pottery, jardinieres, pins, stilts and spurs for potters 
use, porcelain door knobs, shuttle eyes, thread guides and tiltertubes, porcelain hardware trimmings, 
porcelain-lined cooking ware, tobacco pipes, toy marbles, turpentine cups, vases, and wash boards, etc. 


The figures given here in some varieties are not identical with those given in 
tables on previous pages. This is accounted for by the fact that in the former tables 
combinations were necessary in certain of the products to prevent disclosing indi- 
vidual returns. The figures given in this table, however, are accurate and represent 
the actual value of these varieties of pottery as reported to this office, 
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As in former years, the products reported under the head of white granite, etc., 
were of greatest value in 1905, being worth $11,970,975, or 42.88 per cent of all pot- 
tery products, and being reported by 70 producers; in 1904 these products, reported 
by 72 producers, were valued at $11,070,015, a gain for 1905 of $900,960, or 8.14 per 
cent. The product of next greatest value in both years was sanitary ware, being 
valued at $4,597,145 in 1905, or 16.47 per cent of the pottery products, as compared 
with $3,760,375, or 14.95 per cent of all pottery products in 1904. This is a gain of 
$836,770, or 22.25 per cent. This product was reported by 31 producers in 1904 and 
by 32 in 1905. : 

The stoneware industry, the third in value of output, increased its product from 
$3,111,025 in 1904 to $3,708,817 in 1905, an increase of $297,792, or 8.73 per cent, In 
spite of this increase the percentage of this product of the total decreased from 13.56 
in 1904 to 13.28 in 1905. More producers reported this ware than any other, namely, 
261 in 1904 and 247 in 1905. 

Porcelain electrical supplies were marketed in 1905 to the value of $2,253,061, or 
8.07 per cent of the total, as compared with $1,432,943, or 5.69 per cent, in 1904, a 
gain of $820,118, or 57.23 per cent. This is by far the largest proportional gain of 
any pottery product, and indicates that this is a growing branch of the industry. 

The manufacture of china showed a falling off in 1905, and although a considerable 
product, valued at $1,429,730, was reported in 1905, yet the hopes of the lovers of 
fine ceramic ware, that this country would take its place among the large producers 
of fine china, do not seem likely to be realized in the immediate future. This ware 
was reported by 11 producers in 1904 and by 9 in 1905, and the product decreased 
from $1,589,725 in the former year to $1,429,730 in the latter, a decline of $159,995, 
or 10.06 per cent. 

C. C. ware showed a gain in 1905 of $269,935, or 28.24 per cent, the figures being 
$955,704 for 1904, and $1,225,639 for 1905. In 1904 this product constituted 3.80 per 
cent of thetotal and 4.39 perceut of itin 1905. The numberof producers increased one. 

Red earthenware showed a decline from $796,278 in 1904 to $780,637 in 1905, while 
the number of producers reporting decreased from 199 to 187. 

Yellow and Rockingham ware, which has been almost steadilv declining for sev- 
eral years, showed another loss in 1905, falling from $320,310 in 1904 to $260, 199 in 1905. 

Exclusive of sanitary ware and porcelain electrical supplies, the total value of white 
ware marketed was $14,755,344 in 1905 as compared with $13,777,944, in 1904, a 
gain of $977,400, or 7.09 per cent. These wares include the products generally con- 
sidered ‘‘pottery’’ by the public, such as the products used for domestic or house- 
hold purposes, namely, tableware, toilet sets, ete. These products composed 52.85 
per cent of all pottery products in 1905. 


TRENTON, N. J., AND EAST LIVERPOOL, OHIO. 


The pottery industry is scattered throughout many States, but the higher grades 
of ware are made in but few of them, and these are situated along the eastern sea- 
board and in the middle Western States. A brick plant ora plant to make the lower 
grades of pottery may be established almost anywhere that the material is found for 
the manufacture of these products, and generally the plants are established either at 
the clay bank or in very close proximity to it; but the manufacture of high-grade 
wares is so dependent on skilled labor that the plant must seek the labor. As the 
skilled labor necessary to make these products has developed in the regions men- 
tioned, there we find the pottery centers of the country. The labor requirements 
explain why, at least in this country, the plants have developed at their present loca- 
tions, though the plants may have been located, especially in the early history of the 
industry, in New Jersey as being most convenient to the source of supply of clay, 
which was England. It was thus that Trenton, N. J., and East Liverpool, Ohio, 
were developed into the leading pottery centers of the country. 
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The following table shows the value of the pottery products in Trenton, N. J., and 
East Liverpool, Ohio, in 1904 and 1905: 


Value of pottery products of Trenton, 3 J., and East Liverpool, Ohio, in 1904 and 1905, 
ny varieties. 


1905. 1904. 
Variety. Enst East 
Trenton. Liverpool | Total. Trenton. |i. erpil. Total. 
Yellow and Rockingham | 
ler p En $83, 060 $83,060 |............ $77, 230 $77,230 
CC- WATO. cer oe oko (a) (a) (a) $325, 959 583, 037 909, 806 
White granite, semiporce- 
lain, and semivitreous por- E 
celain ware ................ $1,288,926 | 4,721,810 | 6,010,736 | 1,284,199 | 3,919,511 5, 208, 710 
Chinas else e ete 816,917 |..2 vv 816,917 816, 374 (^) 816, 374 
Bone china, delft, and bel- 
leek ware...........eeeees 129,000 |............ 129, 000 162, 500 | E EM 162, 500 
Sanitary ware............. sss 20:049 E y e A 3,042,147 , 2,591,702 |............ 2, 591, 702 
Porcelain electrical supplies.| 635, 206 525,247 | 1, 060, 453 276, 714 371, 802 618,516 
Miscellaneousc.............. 357, 637 656, 484 | 1,014, 121 83, 270 324, 150 407, 420 
Toll isis 6,169,833 | 5,986,601 | 12,156,434 | 5,540,718 | 5,276,630 | 10.817.345 
Per cent of total pottery | 


DFOGUUGL S rr ee p E Rer eR 22.10 21.44 43. 54 22.02 | 20. 98 43. 00 


a In order to prevent disclosing the ME of individual establishments, the value of C. C. ware 
for Trenton and East Liverpool is included in Trenton and East Liverpool miscellaneous, respec- 
tivelv. 

^ [n order to prevent disclosing the operations of individual establishments, the value of china for 
East Liverpool is included in East Liverpool miscelluneous. 

c Including stilts, pins, and spurs for potters’ use, porcelain door and shutter knobs, etc. 


This table shows again the remarkable equality in the value of the pottery 
products of these cities, there being even less difference in 1905 than in 1904, 
Trenton reporting wares valued at 86,169,833, or 22.10 per cent of the total 
pottery product, and East Liverpool reporting wares valued at $5,986,601, or 21.44 
per cent of all pottery products. This is a difference of only $183,232, or 3.06 per 
cent, in favor of Trenton. In 1904 the difference was $264,088, or 5 per cent, in 
favor of Trenton. These corrected figures are slightly different from those published 
in the 1904 report. The greatest difference in value of the pottery products of these 
two cities since a comparison between them was begun by this office was in 1903, 
when it was $417,989, or 7.75 per cent, in favor of Trenton, the smallest difference 
being in 1901, when it was only $13,036. 

Based on these figures, Trenton increased the value of its products from $5,540,718 
in 1904 to $6,169,833 in 1905, a gain of $629,115, or 11.35 per cent, while East 
Liverpool's product increased in value from $5,276,630 in 1904 to $5,986,601 in 1905, 
a gain of $709,971, or 13.46 per cent. White granite ware, etc., appears to be East 
Liverpool's product of greatest value ($4,721,810, or 78.87 per cent of its total pottery 
product), while sanitary ware is Trenton's product of chief value ($3,042,147). 
Trenton reports no yellow or Rockingham ware, and East Liverpool reports no 
china, bone china, or sanitary ware. These two cities report together 43.54 per cent 
of all the pottery products of the country in 1905; 50.21 per cent of the entire white 
granite, etc.; 47.07 per cent of the porcelain electrical supplies, nearly equal quanti- 
ties being produced in each place, and 64.85 per cent of the miscellaneous pottery 
products. Trenton alone reported 57.14 per cent of the china product of the entire 
country, all of the bone china, and 66.17 per cent of all of the sanitary ware produced 
in the country in 1905, Each of these cities marketed several times as much pottery 
as any State in the Union except, of course, the State in which each is located. 
Trenton reported in 1906 92.71 per cent of New Jersey's entire product, while East 
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Liverpool's product represents but 45.97 per cent of Ohio's total, these figures shów- 
ing that, while practically all of New Jersey's pottery industry is centered at Tren*on, 
Ohio's potteries are not at one place, but at several. 


CONSUMPTION. 


The pottery imports into the United States in 1905 were valued at $11,976,062 and 
the production at $27,918,894, a total of $39,894,956. After deducting the exports— 
domestic, $983,554, and foreign, $30,455—there appears to be a net consumption of 
$38,880,947, of which the domestic production was 71.81 per cent, the highest per- 
centage reached except in 1902. In 1904 the domestic production was 70.66 per cent 
of the consumption and it was 70.56 per cent in 1903. In 1902, however, it was 
72.91 per cent, which is the highest point reached since this office began publishing 
pottery statistics. 


IMPORTS AND EXPORTS. 


The following table gives the imports of clay products from 1901 to 1905, inclusive. 
It will be seen that the total value has increased steadily for several years, those for 
1905 being the largest ever recorded, having risen from $11,488,411 in 1904 to 
$12, 148,141 in 1905, an increase of 5.74 per cent. The increase of 1904 over 1903 was 
only $32,121, or 0.28 of 1 per cent. 


Value of earthenware, china, brick, and tile imported and entered for consumption in the 
United States, 1901-1905. 


ee A 
earthen | na an 
China and | Brick, fire 
Year. and | porcelain, | porcelain, | brick, tile,| Total. 
common not deco- decora ed ete 
stone rated. : 

ware.a 
o A A e dbCsDo des ed $51,551 | $1,094,078 | $8,385,514 $150,268 | $9,681,411 
1902. so ee eee oes ric uM eS Vau a ELE 58,926 | 1,016,010 | 8, 495, 598 235, 787 9, 806, 271 
1908...... EE 95,890 1,234,223 | 9,897,588 228,589 | 11,456,290 
19048 sete E Dua RU du aao 81,951 , 1,829,146 | 9,859,144 218,170 | 11,488, 411 


OD ord ux Ue A Oi uie 100,618 | 1,157,578 | 10,717,871 172,079 | 12,148,141 


a Including Rockingham ware. 


It will be seen that these imports are nearly all pottery. Of the total in 1905, 
$11,976,062, or 98.58 per cent, was pottery, only $172,079, or 1.42 per cent, being 
brick and tile. 

The following table shows the exports of clay products of domestic manufacture 
from the United States from 1901 to 1905, inclusive: 


Exports of clay wares of domestic manufacture from the United States, 1901-1905. 


Brick. Pottery. 
Bullding. Earthen Grand 
ipd Fire Total e China | Total Kalna: 
Quantity. | Value. (value). | (value). ware (value). | (value). 
- (valne). 

Thousa 
1901 «Rs 9,072 | $74,210 | $467,379 | $541,689 | $476,957 | $49,863 | $526, 820 | $1,068, 409 
1902... orones 8, 995 81,804 | 470,180 | 501,434 | 555, 340 49,806 | 604,646 | 1,106,080 
1908 .............. 8, 783 63,774 | 876,508 | 489,277 | 527,689 61,812 | 589,001 | 1,028,278 
1904... eonun 25,012 | 179,866 | 407,519 | 587,885 | 697,381 94,358 | 791,739 | 1,379,124 
1905 52 occurences: 84,242 | 268,876 | 586,002 | 799,878 | 882,069 | 101,485 | 988,564 | 1,788, 482 
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From this table it will be seen that the total value of exports of clay products 
increased from $1,379,124 in 1904 to $1,783,432 in 1905, the largest value in the 
period covered by the table, an increase of $404,308, or 29.32 per cent. Every item 
reached its maximum in 1905. 

The brick exports increased from $587,385 in 1904 to $799,878 in 1905, a gain of 
$212,493, or 36.18 per cent. Of this increase, building brick contributed $84,010 
and fire brick $128,483. The average value per thousand of building brick exported 
was $7.71 in 1905 and $7.19 in 1904. 

The pottery exports increased from $791,739 in 1904 to $983,554 in 1905, a gain of 
$191,815, or 24.23 per cent. By far the larger part of these expoics, 89.68 per cent, 
was earthenware and stoneware. For the first time the pottery exports approached 
the $1,000,000 mark. 


CLAY PRODUCTS IN VARIOUS STATES. 


The following tables give the statistics of the producte of clay, by States, from 
1901 to 1905, inclusive, for the more important clay-working States, and will be of 
interest to those who desire to compare the growth of the industries in these States 
for several years. Owing to the changes in the classification of the products in some 
of the minor items, the figures do not always represent the values of the products 
named, though the classification as given in the tables is the nearest that can be 
made without reconstructing the tables entirely. 


CALIFORNIA. 


Clay products of California, 1901-1905. 


Product. 1901. 1902. 1908. 1904. 1905. 
Brick: 
Common— 
nto de ud aire eL 146,522,000 | 181,040,000 | 217,715,000 | 256,898,000 284, 205, 000 
BING cocco ease osm $943, 250 $1,291, 941 $1, 600, 85 $1, 843, 936 $1, 961, 909 
Average per M.......... $6. 44 $7.14 $7.35 $7.18 $6. 90 
nt— 
Quantity T 3, 787, 000 6, 099, 000 $, 886, 000 11, 722, 000 11, 871, 00 
alate ges ees: $6, 425 $119, 302 $229, 587 291, 813 $502, 87 
Average perM.......... $22. 52 $19.56 $25. 3 $24. 89 $25.51 
Vitrified— 
Quantity ............... (a). — Aoloeqosssenes a (a a 
Alle. ies t MEE "or (a (a (a) 
Average perM.......... $12.00 A sodes $15. 00 $18. 08 $19.23 
Fancy or ornamental, 
VARIO is ia PEE CA $4, 540 a) a) $27, 037 $31, 899 
RÍIG 121. eatis value.. $87, 665 , 491 $200, 382 $285, 718 $290, 873 
Stove lining ............. do.... a $1, 250 b) a) (a) 
Draintile................. do.... 0, 156 $10, 459 Y, 994 , 440 7, 8 
Sewer pipe............... do... d $285, 599 $331, 076 8411, 380 $565, 626 
Architectural terra cotta.do.... $141,350 $173,194 $180, 488 , 000 $215,160 
Fireproofing ............. do.... $12,825 $18, 645 $61, 649 $51,125 , ool 
Tile, not drain........... do.... (a) (a) (a) (a) $34, 679 
Pottery: 
Earthenware and stone- 

WBIe............-. value.. $28, 159 $40,012 $37, 740 $45, 005 $53, 350 
Sanitary ware............ do.... («) (a) (ra a) 
Miscellaneous c .......... do.... $129, 156 $120, 726 $91,541 $261, 034 ps, 

Total value............... $1, 769, 155 $2, 253, 096 $2, 831, 543 $3, 624, 734 $3, 865, 147 
Number of operating firms re- = ee i, ta ee 

porting A AA 92 89 105 121 12 
Rank of State .................. 11 11 9 8 5 


a Included in miscellaneous. 

Ora ea eed in fire BEC d 

¢ Includes all products not otherwise c ed, and those which could not be published separately 
without disclosing individua] figures. 3 S l 
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CONNECTICUT AND RHODE ISLAND. 


Clay products of Connecticut and Rhode Island, 1901-1905. 


Product. 1901. 1902. 1903. 1904. 1905. 


Brick: 

Common— 

Quantity ............... 160, 696,000 | 156,885,000 | 158,382,000 | 186,908,000 211, 618, 000 
Valüe cues uk es $822, 079 $896, 171 $890, 989 $1, 039, 204 $1, 329, 220 
Average per M ......... $5. 12 $5.71 $5. 62 $5. 56 $6. 25 

Front— 

Quantity ............... (a) (a) (a) 3, 060, 000 (a) 
VAMO dni (a) (a) (a) $45, 730 (a) 
Average per M.......... $15. 04 $9. 09 $15. 04 $14. 94 $14.01 

Vitrified— 

Quantity ies ee le Rrx FECE E (a) (a) (a) (a) 
A A (a) (a) (a) (a) 
Average per M .........]............-. $9.10 $14. 08 $14. 00 $19. 00 

Fancy or ornamental, 

Lip TR ME ep (a) (a) (a) (a) 

Fife... coca bui value (a) (a) $61, 500 $43, 500 (2) 
Stove lining.............. do.. (a) $12, 750 (b) (a) (a) 
Fireproofing ............. do.... (a) (a) A A 
Tile, not drain ........... C0 acd A O EE A 
Pottery:c 

Earthenware and stone- 

Ware. ......onenon. value.. $48, 200 $48, 100 $42, 250 (a) (a) 
Miscellaneousd.......... do.. $260, 630 $260, 657 $211, 330 $87,175 8279, 355 
Total value............... $1, 130, 909 $1, 217, 678 $1, 206, 069 $1, 215, 609 $1, 608, 575 
Number of operating firms re- 
porting -..oooooomoooccocco o... 45 41 41 43 12 
Rank of Connecticut and 
Rhode Island................. 21 21 23 23 


aIncluded in miscellaneous. . 

b Stove lining included in fire brick in 1908. 

¢ Produced by Connecticut alone. 

d Includes all products not otherwise classified, and those which could not be published separate! 
without disclosing individual figures. 


980 MINERAL RESOURCES. 


GEORGIA. 


Clay products of Georgia, 1901-1906. 


Brick: 7 
Common— 
Quantity ............... 222,111,000 | 223,705,000 | 257,844,000 | 269, 815, 000 275, 841, 000 
Value diia td $1, 182, 553 $1, 114, 527 $1, 305, 896 $1, 374, 318 91, 444, 479 
Average per M ......... $5. 32 $4. 98 $5. 06 $5. 09 $5.21 
Front— 
Quantity ............... 5, 825, 000 5, 150, 000 2, 915, 000 3, 924, 000 2, 667, 000 
Value «¿cda cocina $55, 700 $46, 560 $25, 748 $42, 064 $28, 676 
Average per M ......... $10. 46 $9.04 $8. 83 $10. 72 $10. 75 
Vitrified— 
Quantity ............... (&)  - A (a) (a) (a) 
Value eM RM (d): —— dillacccqeswwpes (a) (a) (a) 
Average per M ......... $509 A $10. 98 $12. 00 $14.00 
Fancy or ornamental, 
value NP RS $12, 200 (a) $2, 100 (a). e A 
Fits oca value $35, 000 (a) $73, 600 $28, 100 | $73, 050 
Stove lining.............. do.... (d)  dsreee«enesexe (5) (d). aoéwesessweses 
Draintile................. do.... (a) (a) (a) $5, 099 $13, 500 
Sewer pipe............... do.... $151, 500 $174, 008 $162, 068 $165, 068 $218, 000 
Architectural terra cotta.do.... $71, 800 $91, 000 $85, 500 (a) (a) 
Fireproofing ............. do.... (a) $21, 650 (a) (a) (a) 
Tile, not drain ........... do.... (d). A EE (a) (a) 
Pottery: 
Earthenware and stone- 
WBI6...........-.. value.. $16, 410 $16, 464 921, 942 $22, 057 $21, 800 
Yellow and Rockingham 
Wa&IOe....... ce eee value.. (a) A OA A ese a iet 
Miscellaneous o .......... do.. $19, 920 $44, 460 $54, 168 $281, 230 $320, 151 
Total value............... $1, 545, 083 $1, 508, 669 $1, 731, 022 $1, 920, 936 $2, 119, 7% 
Number of operating firms re- 
Porting A 107 108 99 108 96 
Rank of 8tate .................. 16 19 15 12 1 


a Included in miscellaneous. 

b Stove lining included in fire brick in 1908. 

c Includes all products not otherwise classified, and those which could not be published separately 
without disclosing individual figures. 


Product. 1901. 1902. 1903. 1904. 1905. 
Brick: 
Common— 
QUUD A 930, 561,000 |1,023, 681, 000 |1,015,541,000 | 999,310, 000 | 1,125, 024, 000 
(oo A EA $5, 188, 654 $5, 131, 621 $5, 388, 589 $5, 167, 165 $6, 259, 232 
Average per M.......... $5. 58 $5. 01 85.31 $5.17 $5. 56 
Front— 
- ODERT Laudis cas 19, 241, 000 20, 943, 000 25, 122, 000 21, 299, 000 30, 447, 000 
t VADO coute Ses ads $204, 980 $240, 466 $274, 723 $251, 762 $348, 351 
| Average per M. $10. 65 $11.48 $10. 93 $11. 82 $11. 41 
Vitrified— 
en | A ER 99, 572, 000 91,116,000 | 96,568,000 | 121,073,000 90, 563, 000 
QU TU ae EN $899, 454 $839, 784 $1,015, 710 $1, 234, 703 $973, 247 
Average per M.......... $9. 08 $9.22 $10. 52 $10. 20 $10. 75 
Fancy OF ornemente^| gis] ems] aer] wine $13, 567 
WR: ll 22 ewe e bee value $212, 510 $199, 048 $233, 106 $217, 008 $176, 692 
Dr) | r2 re do.. $694, 588 $693, 783 $892, 807 $1, 002, 463 $1, 051, 852 
Sewer pipe............... diis. sos $348, 716 $360, 149 | $532, 858 $550, 344 $580, 533 | 
Architectural terra cotta.do.... $812,015 | $1,000,765 $1,198,477 (o) (a) 
Fireproofing ...........-. do $263, 276 $358,015 $335, 838 $324, 204 $323, 550 
Tile, not drain........... do.. $229, 746 $257, 049 $283, 426 $194, 471 (a) 
Pottery: 
Earthenware and stone- 
WAIre............-- value.. $598, 549 $602, 708 $694, 770 $801, 946 $889, 857 
Yellow and Rockingham 
Wie. os cor ere value.. (a) (a) (a) (a) (a) 
C. C. and white granite . 
o ARRE VOIDS, dedicó $56, 256 2308,90 AA AA 
Semivitreous porcelain 
haa AA value.. (a) (b) E — AAA AAA 
Miscellaneous e .......... do $176, 897 $130, 303 $159,203 | $1,021,588 | — $1,744, 897 
Toll value, 35004583 $9, 642, 490 $9,881,840 | $11,190,797 | $10,777,447 $12, 361, 756 
Number of operating firms re- 
Qiu TOME E 550 515 502 492 469 
BEBE OF BU Gee riaan 4 4 4 4 5 


CLAY-WORKING INDUSTRIES. 


ILLINOIS. 
Clay products of Illinois, 1901-1906. 


o in miscollanects. 
ciu n C. C. and white grani s 
“incluia ali eg te ware 


without c liscl individual 


-— 


roducts not otherwise classified and those which could not be published separate! y | 
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MINERAL RESOURCES. 


INDIANA. 
Clay products of Indiana, 
Product. 1901. 1902. 
Brick: 
Common— 
Quantity isis usa eros eT 315, 966, 000 | 305, 233, 000 
Value DEEP $1, 624, 133 $1,710, 385 
Average per M ......... $5. 14 $5. 60 
Front— 
Quantity ............... 27, 293, 000 24, 866, 000 
Value q $234, 775 $215, 202 
Average per M ......... $8. 60 $5. 65 
Vitrified— 
Quantity ............... 31, 468, 000 45, 933, 000 
Value ta ori $320, 221 $441, 494 
Average per M......... $10.18 $9. 61 
Fancy orornamental, 
VUlUBcc s esesecect s enr $8, 160 $10, 398 
Fire MER value $51,526 $66, 725 
Stove lining ............. do... (d) | Jzoalk.wewis 
*Draintile................. do... $772, 241 $807, 516 
Sewer pipe............... la Co $253, 626 $311, 223 
Architectural terra cotta.do..... (a) (a) 
Fireproofing ............. do... $91, 081 $342, 854 
Tile, not drain........... do.... $478, 130 $579, 896 
Pottery: 
Earthenware and stone- 
WATO Luciano value.. $54, 371 $28, 780 
C. C. ware, white granite, 
semiporcelain and semi- 
vitreous porcelain ware, (a) (a) 
VADO cea 
Sanitary ware ...... value.. (a) (a) 
Miscellaneous 9.......... do.... $578, 190 $769, 260 
Total value............... $1, 466, 154 $5, 283, 733 
Number of operating firms re- 
POPLINE as. esas ccc rdc he ws 540 512 
Rank of State .................. 7 6 


294, 890, 000 


$1,697,190 ' 


$5. 76 


24, 742, 000 
$232, 487 
$9. 36 


47, 864, 000 
$482, 967 
$10. 09 


(a) 
$115,526 
(b) 
$1,014, 706 
$363, 212 
(a) 
(a) 
$463, 082 


$73, 160 


(a) 
(a) 
$1, 252, 295 


$5, 694, 625 


283, 707, 000 


$1,677, 714 
$5. 91 


19, 890, 000 
$197, 890 
$9. 95 


51, 859, 000 
$513, 209 
$9. 90 


(a) 
$130, 216 
(a) 
£1, 206, 717 
$294, 000 
(a) 
$210, 800 
(2) 


(2) 
$125, 000 


279, 073, 000 
£1, 630,072 
5.54 


22, 212, 00) 
$231, 33 
$10. £2 


43, 573, 000 
$474, 000 
$10. 89 


$15, 520 
$163, 72$ 
(2) 

$1,257,691 
£430, 680 
(a) 
$393, 985 
(a) 


$74, 462 


(a) 
$496, 000 
$1, 321, 42 


5, 492, 573 


a Included in miscellaneous. 


bStove linin 


included in fire brick in 1903. 


c Includes all products not otherwise classified and those which could not be published separately 
without disclosing individual figures, 


OLAY-WORKING INDUSTRIES. 983 


IOW A. 
Clay products of Iowa, 1901-1905. 


Product. 1901. 1902. 1903. 1904. 1905. 
Brick: 
Common— 
Quantity ............... 249, 318,000 | 228,142,000 | 191,323,000 | 207,041,000 193, 259, 000 
Valle: $1, 611, 040 $1, 575, 959 $1, 355, 129 $1, 410, 758 $1, 366, 653 
Average per M.......... $6. 46 $6.91 $7.08 $6. 96 $7.07 
Front— 
Quantity ...... ........ 8, 785, 000 7, 504, 000 12, 815, 000 7, 994, 000 5, 676, 000 
Valle vecinas cada $88, 164 $80, 711 $135, 849 $91, 269 $60, 669 
Average per M.......... $10. 04 $10.76 $10. 60 $11. 42 $10. 69 
Vitrified— 
Quantity ..... oer 24, 270, 000 23, 905, 000 21, 888, 000 19, 231, 000 13, 253, 000 
WONG: cat $241, 105 $232, 056 $232, 510 $199, 528 $134, 802 
Average per M.......... $9. 93 $9.71 $10. 62 $10. 38 $10.17 
Fancy or ornamental, 
Valles soc eere SEE E $2, 229 $1,690 (a) (0) — JoauscPseimere 
| jj. END ENS value $1, 810 $850 $975 (a) $869 
Stove lining.............. A A [eate ee anes (è) (uU). O 
Draintile................. do.... $534, 935 $672, 212 $1, 028, 383 $1, 294, 134 $1, 509, 226 
Sewer plpe............... do.... 854, 500 (a) (a) (a) (a) 
Architectural terra cotta.do..../.............. (d) — o ASA QU Exe va e Ces d ae 


Fireproofing, terra-cotta lum- 
ber, &nd hollow bullding 


block ortile........... value.. $59, 270 $103, 824 $131,191 $161, 658 $137, 554 
Tile, not drain ........... do.... $11, 903 $2, 590 (a) $4, 300 (2) 
Pottery: 

Earthenware and stone- 
OY evo Ves sa value.. $26, 200 $43, 387 $52, 922 $66, 050 $68, 859 
Miscellaneous c . ... ...... do....| 106,666 | $130,057 | 156,44 | $203,156 $113, 490 
Total value............... | $2,737,825 | 82,843,936 | $3,093,403 | $3,460,853 | — $3,392,122 

Number of operating firms re- 

DOFUDR osse eR RICE 341 325 304 327 306 
Rank of State................... 8 8 8 9 9 


alncluded ín miscellaneous. 

bStove as included in fire brick in 1903. 

c Includes all products not otherwise classified and those which could not be published separately 
without disclosing individual figures. 
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KENTUCKY. 


MINERAL RESOURCES. 


Clay products of Kentucky, 1901-1906. 


Arebitsctural térra Cotla.0dO..colicicodiansaniolrcocrasasnaslosicasocincar o 


Product. 
Brick: 
Common— 
Quin 6 os isse c ERAS 
ARA 
Average per M ......... 
Front— 
A AAA 
Value 1.226.225 5522425502 
Average per M ......... 
Vitrified— 
E APP 
A ARA A 
Average per M ......... | 
Fancy or ornamental, | 
VRJOO  5osorneiasuraropesaso | 
EIN PA value..| 
Stove lining ............. do....| 
Draintile........ eee e R do.... 
Sewer pipe........033:.-- AN 
Fireproofing ............. fa Co 
Tile, not drain........... do.... 
Pottery: 
Earthenware and stone- 
WIGS 0625005300505 value.. 
Miscellaneous c .......... do 
Total VAIUB. rasos arcas 


Number of operating firms re- 
DOES «cV V os E mr wd. as 


Bank of 81816 sica t | 


a Included in miscellaneous. 
bStove linin 


1905, 


147, 702, 000 
$862, 330 
$5.9 


QU) AFA EPA A LORO Mt dC 


1901. 1902. 
115, 977,000 | 112,728, 000 
21,756 $659, 612 
$5. 36 | 85. 85 
| 

2, 486, 000 6, 172, 000 
$16, 535 $47, 027 
$6. 65 $7.62 

(a) (a) 

(a) (a) 
$12. 71 $13. 80 
$377, 741 $605, 448 

(a) (a) 
$29, 498 $26, 039 

$100, 705 (a) 

(a) 2345 PEE 

(a) $237, 469 
$139, 697 $137, 043 
$228, 611 $160, 405 
$1,514,543 $1, 873, 043 
117 111 
18 15 


included in fire brick in 1908. 


1908. 1904, 
123,309,000 | 138,677,000 
$689, 403 $796, 074 
$5. 59 $5. 74 
6, 869, 000 2,178, 000 
$53, 769 $20,571 
$7.83 $9. 44 
(a) (a) 
(a) (a) 
$15. 20 214. 91 
$873, 294 $680, 084 
(b) (a) 
$20, 621 $26, 564 
(a) (a) 
(a) | (a) 
$222. 420 (a) 
| 
$139, 827 | $8157, 613 
$191, 625 | $406, 371 
$2,190,959 | $2,087,277 
113 120 
11 10 


¢ Includes all products not otherwise classified, and those which could not be published separately 
without disclosing individual figures. 
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CLAY-WORKING INDUSTRIES. 985 


MARYLAND. 
Clay products of Maryland, 1901-1905. 


Product. 1902. 1903. 1904. 1905. 
Brick: 

Common— 

QE ata 141, 235,000 | 147,663,000 | 160,279, 000 210, 446, 000 
o PARE $879, 995 $976, 969 $1, 048, 850 $1, 423, 663 
Average per M ......... $6. 23 $6. 62 $6. 54 $6. 76 

Front— 

Quali" AR 8, 457, 000 2, 728, 000 2, 245, 000 1, 426, 000 
VEM RA $45, 375 $40, 479 $37,537 $24, 118 
Average per M ......... $13.13 $14. 84 $16. 72 $16. 91 

Vitrified— 

QUI Ara (2) (a) (a) (a) 
WENGE NAMES (a) (a) (a) (a) 
Average per M ......... $15.51 $9. 46 $10. 08 $17.96 

Fancy or ornamental 

Mi dare (a) (a) (a) (a) 

o PAPA value $277, 290 $272, 295 $235, 136 $224, 667 
Stove lining.............. do $21, 540 (b) (a) $32, 890 
N TEN do $2,105 $1,355 $2, 848 $4, 703 
Sewer pipe. .............. do.... UO. ^. A PO II 
Architectural terra cotta.do.... (a) (a) (a) (a) 

Tile, not drain........... "Boso (a) (a) (a) (a) 
Pottery: 
e mel mel mees| suo $13, 325 
Yellow and Rockingham 
pa AMONT value.. (a) (a) (a) (a) (a) 
C. C. and white nite 
Vires porcelain eem. ! 
value... ssw. aTe | $176,697 | — $505,722 | — $450,000 | — $382,500 | (a) 
Miscellaneous 0......... value $249, 864 $159, 684 $151, 295 $151, 746 $526, 001 
BOM WMG PERRA $1,605,655 | $1,905,362 | $1,908,821 | $1,872,057 $2, 249, 367 
member of operating firms re- 
PUDE SOT TEE 66 | 68 59 63 68 
Rank of State. .................. 13 13 14 13 11 


a Included in miscellaneous, 
reat NE included in fire brick in 1908. 


Includes products not otherwise classified, and those which could not be published separately 
without disclosing individual l figures. : " 
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986 MINERAL KESOURCES. 


MASSACHUSETTS. 
Clay products of Massachusetts, 1901-1905. 


Product. 1901. 1902. 1903 | 1904. | 1905. 
Brick: | 
Common— 
Quantity .............-. 170, 455,000 | 241,376,000 | 190,812,000 | 165,435,000 |  194,504,000 
Value Lec Sine bud o0. $1, 060, 493 $1, 529, 671 $1, 236, 103 $1, 012, 226 $1, 204,787 
Average per M ......... $6.22 $6. 34 $6. 48 $6.12 $6.30 
Front— 
Quantity ............... 6, 950, 000 3, 631, 000 2, 625, 000 (a) 2, (0850, 100 
Vale caos $98, 892 $69, 230 $52, 450 (a) $33, 971 
Average per M ......... $14. 23 $19. 07 $19. 98 $21.67 $16.33 
Vitrified— 
QUADS A cesses ceeeeees (d). — duoi 
W RIMG o rica cower A N ewe tub ey thu A ER UAE (a) e 
Average per M ......... o $14.00 A , 
Fancy or ornamental, | 
VBlIUG «¿2er $63, 040 (a) (a) (a) (a) 
Fite oie is value.. $57, 945 $54, 312 $200, 225 (a) $65. 180 
Stove lining ............. do.... $135, 570 $133, 752 (5) (a) $173,151 
Architectural terra cotta.do.... (a) (a) (a) (a) (a) 
Fireproofing ............. do.... (a) (a) (a) (a) (a) 
Tile, not drain........... do.... (a) $67, 418 (a) $72, 000 £32, 000 
Pottery: 
Earthenware and stone- 
WABrIe........-..ee value.. $204, (38 $206, 808 $198, 382 $193, 633 $208, 950 
C. C. and white granite 
MI value.. (a) (a) (a) (a) (a) 
Miscellaneous € .......... do. $250, 859 $314, 446 $421, 525 $151,199 | $219, 418 
Total value............... $1,870,837 | $2,875,067 | $2,108,685 | $1,729,058 | — $2,050,45 
Number of operating firms re- 
E AA 90 90 86 87 78 
Rank of State .................. 10 10 12 16 18 


aIncluded in miscellaneous. 


bStove lining included in fire priek in 1903. 


c Includes all products not otherwise classified, and those which could not be published separate!y 
without disclosing individual figures. 
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5 CLAY-WORKING INDUSTRIES. 981 


K MICHIGAN. 
Clay products of Michigan, 1901-1905. 


dn Product. 1901. 1902. 1904. 1906. 
Brick: 
Common— 
Quantity ............... 215, 836,000 | 237,254,000 | 215,791,000 | 205,196,000 211, 568, 000 
is Valde reseca $1,095,254 | $1,331,752 | $1,251,572 | $1,116,714 | $1, 152, 505 
js Average per M ......... $5.07 $5. 61 $5.80 |. $5. 44 $5. 15 
P Front- 
Quantity ............... 9, 476, 000 5, 684, 000 2, 225, 000 1, 080, 000 693, 600 
A Vidas $64, 081 $42, 792 $19, 000 $7,500 $5, 995 
ps Average per M ......... $6.76 $7. 53 $8. 54 $6. 94 $8. 65 
zr Vitrified— 
Quantity ............... (a) (a) (a) (a) 6, 112, 000 
WANG: dect add (a) (a) (a) (a) $81, 706 
Average per M ......... $12. 30 $12.26 $13. 27 $18.28 $13. 37 
Fancy or ornamental, 
ene i ores (a) (a) (a) (d) "hills ums 
Fire .. AN A idee diris s (a) (a) (a) 
Stove lining . POT MN UN do.... (a) A (b) (a) (a) 
Draintile................. do.... $98, 972 | $96, 645 $129, 028 $208, 088 $206, 415 
Sewer pipe. .............. do.... (a) (a) (a) (a) (a) 
Architectural terra cotta.do....[......o.ooooocolocccncccncon.. IN A AA 
Fireproofing, terra cotta lum- 
ber, and hollow building tile 
ot blocks ............. value.. $1,880 $3, 290 $19, 188 $8, 080 (a) 
Tile, not drain........... A A [d)- E E A eaivanc e RR 
Pottery: 
rar henwate and stone- 
CIAM value.. $42, 465 $44, 098 $42, 007 $40, 621 (a) 
E [Pn do.... $239, 432 $225, 463 $249,676 $333, 510 $320, 056 
Total value............... $1, 542, 034 $1, 744, 040 $1,710, 421 $1, 714, 513 $1, 765, 707 
Number of operating firms re- 
porting SOPRANO CNN 180 182 178 168 151 
Rank of State ............ Ls. 17 16 16 17 17 


» Included in miscellaneous. 
Stove as included in fire brick in 1903 


¢ Includes 
without disclc ming inq OE Decree classified and those which could not be published separate!) 
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MINERAL RESOURCES. 
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MINNESOTA. 
Clay products of Minnesota, 1901-1906. 
Product. 1901. 1902. 1908. 1904. 1906. 
Brick 
Common— 
Quantity ............... 157,727,000 | 192,674,000 | 161,911,000 | 164, 154, 000 166, 233, 000 
Value. .........o.o...ooo. $852, 808 $1, 108, 515 $982, 728 $970, 247 $977, 837 
Average per M ......... $5. 40 $5. 72 $6. 07 $5. 91 $5.8 
Front— 
Quantity ............... 5, 506, 000 6, 280, 000 6, 922, 000 6, 566, 000 6, 636, 000 
Value... aes eere ege $55, 016 $75, 850 $78, 990 $113, 260 $85, 300 
Average per M... ...... $9. 99 $12. 08 911. 40 $17.25 $12. 36 
Vitrifled— 
Quantity AA cywexsr ese uuv [5a musa dau Eus 195, 000 (a) (a) 
AAA A ere eere ee $1,875 (a) (a) 
Average PA A A $9. 62 $10. 00 $14. 54 
Fancy or ornamental, 
VAIG ico zves sex EFC PESOS (a) (a) (a) A eteeect ec 
ji. PN value.. (a) A A (a) 
Draintile................. do... $6, 739 92, 219 $10, 087 $11,100 $15, 770 
Sewer plpe............... do... (a) (2) (a) (a) (a) 
Architectural terra cotta.do....|.............. A E E A ERA 
Fireproofing ............. do.... $35, 700 $41, 000 (1) (a) (a) 
Tile, not drain ........... do.... (a) (8) O AA A co] oatxx NO XXE 
Pottery: 
Earthenware and stone- 
WAre...........-.- value.. (a) (a) (b) (b) (b) 
Miscellaneous c.......... do... $598, 889 $679, 147 $453, 388 $225, 300 $120, 479 
Total value............... $1, 548, 647 $1, 901, 731 $1, 527, 008 $1, 319, 907 $1, 499, 386 
Number of operating firms re- 
POMING o. eo ooo o owes 116 111 116 114 111 
Rank of State .................. 15 15 18 21 21 


aIncluded in miscellaneous. 
bThe value of pottery 


roducts for Minnesota for 1908, 1904, and 1905 could not be included in the 


State totals without disclosing the operations of individual establishments. 
e Includes all products not otherwise classified and those which could not be published separately 


without disclosing individual figures. 


i OLAY-WORKING INDUSTRIES. _ 989 
MISSOURI. 
x Clay products of Missouri, 1901-1905. 


Fireproofing, terra cotta lum- 
ber, and hallow building tile 
or blocks value.. 


1 ARSA $59, 043 
Tile, not drain........... dou... $60, 202 
Pottery: 
Earth nd ston 
taal k $62, 647 
Miscellaneous ¢................. $425, 300 $802, 036 O c na ceci. 
E vsqqlue........-.--- cs. $4,474,553 | $5,166, 414 $5, 661, 607 NEAR 
Number of operating firms re- 200 
Rank of State .................. 6 
«Included in miscellaneous. 


bStove included in fire brick in 1903. 
e Includes ng ts not otherwise classified and those which could not be published separately 
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990 MINERAL RESOURGES. 


NEW JERSEY. 
Clay products of New Jersey, 1901-1905. 


Product. 1901. 1902. 1908. 1904. 
Brick: 
Common— 
Quantity ............... 351, 886,000 | 900,588,000 | 272,178,000 | 819,975, 000 
Li or UD 91, 675, 746 $1, 506, 224 $1, 500, 296 $1, 842, 075 
Average per M.......... $4.76 $5.01 $5. 51 95.76 
Front— 
Quantity ............... 29, 239, 000 42, 926, 000 41, 075, 000 47, 058, 000 
Value. coe eot e pav PE $473, 138 $552, 000 $548, 553 $687, 469 
Average per M ......... $16.18 $12. 86 $13. 35 $14.61 
Vitrified— 
Quantity ............... 2, 251, 000 1, 014, 000 1, 402, 000 4, 953, 000 
bu LN THU $22, 024 $10, 437 $22, 195 $66, 813 
Average per M.......... $9. 78 $10.29 $15. 83 $13. 49 
Fancy or ornamental, 

VAIUB. ineo csc weseecst cuss $11, 614 911, 407 $14, 970 (a) 
Enameled .......... value. (a) (a) (a) (a) 
A Eee do.... $780, 327 $819, 580 9949, 392 . $908, 882 

Stove lining ............. do.... (a) $8, 477 (b) (a) 
Draintile................. do.... $22,612 $88, 020 $20, 825 $24, 812 
Sewer pipe............... do.... (a) (a) (a) $23, 299 
Architectural] terra cotta.do.... 9920, 664 $861, 730 $1, 364, 094 $1, 412, 023 
Fireproofing, terra cotta lum- 

ber, and hollow building tile 

or blocks ............. value.. $610, 864 $965, 047 $1, 325, 654 $1, 211, 646 
Tile, not drain........... do.... $486, 122 $795, 153 $734, 159 $548, 097 
Pottery: 

Earthenware and atone- 

WAT8C...ooooooooo.. value.. $82, 009 $59, 820 $65, 004 $70, 819 
Yellow and Rockingham 

WA: value.. (a) (a) A A st eieeweenas eos 
C. C. ware............ do.... $443, 455 $581, 267 $454, 029 $325, 959 
White granite ware..do....| $1,486,263 
Semivitreous porcelain | $1,431,270 | $1,575,892 | $1,284,199 

WATe.....sosoeseoo value $225, 962 
CHING casco do.... $665, 948 $680, 868 $805, 691 $816, 374 
Bone china, delft, and bel- 

leek ware......... value.. $270, 696 $90, 840 $106, 000 $162, 500 
Sanitary ware........ do....| $2,244,904 $2, 807, 822 $2, 794, 984 $2, 878, 621 
Porcelain electrical sup- 

plies .............. value.. $342, 479 $358, 496 $385, 396 $302, 293 

Miscellaneous c .......... do $917,151 $1, 040, 805 $749, 804 $738, 136 
Total yalue............... $11,681,878 | $12,613,263 | $13, 416,939 | $13, 304, 047 
Number of operating firms re- 
ANA 160 154 159 363 
Rank of State .................. 3 3 3 3 


a Included in miscellaneous. 


bStove uning included in fire brick in 1908. 
c Includes all products not otherwise classified, and those which could not be published separately 
without disclosing individual figures. 


CLAY-WORKING INDUSTRIES. 991 


NEW YORK. 
Clay products of New York, 1901-1905. 


Product. 1901. 1902. 1903. 1904. 1906. 
Brick: 
Common— 
Quantity ............... 1,016, 237, 000 |1, 061, 712, 000 |1, 068, 464, 000 |1, 169, 233, 000 | 1,518, 196, 000 
Value... oer $4, 947, 599 $5, 021, 132 $5, 305, 622 $6, 783, 528 $10, 297, 214 
Average per M ......... $4.87 $1.73 $4. 96 $5. 80 $6. 78 
Front— 
Quantity ............... 18, 721, 000 18, 963, 000 18, 383, 000 19, 104, 000 12, 610, 000 
Value isa $254, 696 $249,573 $248, 760 $263, 150 ` $237,305 
Average per M ......... $13. 60 $13. 16 $13. 53 $13. 77 $18. 82 
Vitrified— 
Quantity ............... 29, 950, 000 27, 009, 000 16, 797, 000 14, 490, 000 12, 076, 000 
Value aora $343, 343 $322, 250 $220, 296 $189, 281 $149, 391 
Average per M ......... $11. 46 $11.93 $13.11 $13. 06 $12. 37 
Fancy or ornamental, 
Y81U8, cosacos (d). A dsrrecs (a) (a) (a) 
Plica .v&lue.. $293, 914 $402, 006 $629, 245 $381, 784 $427,873 
Stove lining ............. do.... $115, 054 $132, 832 (5) (a) $133, 383 
Draintile................. do.... $73, 554 $110, 301 $140, 181 $139, 876 $153, 598 
Sewer pipe............... do.... $96, 770 $209, 105 $134, 360 $125,510 (2) 
Architectural terra cotta.do.... $751, 911 (a) $947, 153 $785, 978 $874, 722 
Fireproofing ............. do.... $98, 947 $123, 497 (a) $132, 034 $117,577 
Tile, not drain........... do.... $140, 890 $125, 680 $150, 504 $154, 417 $164, 445 
Pottery: 
Earthenware and stone- 
WATE. cec lcs value.. $76, 068 $86, 708 $82,310 $74,781 $83, 780 
Yellow and Rockingham ' 
ware.............. ACI | eese tex CURAE e dia exu (a) LO O A 
C. C. and white granite 
WBüIe....-e esee. value.. (a) (u) (a) (a) (a) 
CODA ui sss rx ceed do.. $441, 667 (a) (a) (a) (a) 
Sanitary ware ......... do.. (a) (a) (a) (a) (a) 
Porcelain electrical sup- 
PHOS. 2. us. value.. $310, 214 $391, 319 $474, 842 $438, 792 $617, 663 
Miscellaneous¢................. $344, 061 $1,239, 710 $875,079 $1,073, 939 81, 229, 396 
Total value............... $e, 291, 718 $5, 414, 113 $9,208,252 | $10, 543, 070 $14, 486, 347 
Number of operating firms re- MU ases MEN i EM 
Porting 05s iene a ceears Senn oed 276 262 242 240 249 
Rank of State .................. 5 5 5 5 4 


a Included in miscellaneous. 

b8tove npa included in fire brick in 1903. 

€ Includes all products not otherwise classified, and those which could not be published separately 
without disclosing individual figures, 


MINERAL RESOURCES. 


7 
OHIO. Mm 
Clay producta of Ohio, 1901-1905. 
Product. 1902. 1908. 1904. 1906, 
Brick: 
Common— . 

~ Quantity .....ooomomor..| 489,275,000 | 538,552,000 | 497,071,000 | 455, 936, 000 514, 419, 000 
Value mirada $2, 725, 512 $3, 091, 847 $3, 002, 506 $, 708, 456 €3, 035, 1% 
Average per M ......... $5.57 $5. 74 $6. 04 $5. 94 $5.9 

Front 
Quantity ............-.- 69, 406, 000 63, 815, 000 50, 997, 000 65, 645, 000 89, 390, 000 
WRIUG siii $612,718 $674, 822 $633, 101 $755, 870 $1,071,007 
Average per M....... de $3. 83 $10. 57 $12. 41 $11.51 $12.01 
Vitrified— 

* Quantity ............... 175, 757,000 | 186,786,000 | 202,649,000 | 218, 791,000 224, 086, 000 
Value JU $1,443,537 | $1,643,532 | $1,860,071 | $2,222,931 $2, 055, 120 
Average perM.......... $8.21 $5. 80 $9.17 $10.16 9.17 

Fancy or ornamental, 
NG eir retiree ents rei EE a $60, 908 a $47, 376 $42, 522 $64, 514 $18, 153 
FiIB a value.. $1, 287, 069 $1,327,982 $1,561, 936 $1, 186, 966 $1, 427, 919 
Stove lining.............- do.... (b) $192, 460 (°) (b) H9, 538 
Draintile......... ....... do.... $707, 409 $894, 713 $1, 149, 990 $1, 143, 957 $1, 291, 328 
Sewer pipe............... do....| $2,735,703 $2, 646, 134 $8, 295, 635 $3, 495, 917 $3, 550, 160 
Architectural terra cotta.do.... (b) $18, 289 (Pee eer rere 
Fireproofing, terra cotta lum- 
ber, aud hollow building tile 
or blocka.............. value.. $357, 284 $757,613 $865, 649 $788, 825 $923, 762 
Tile, not drain........... do.... $996, 005 $1,156,371 $1, 072, 103 $1, 005, 611 $1, 188, 460 
Pottery: 
Earthenware and stone- 
ware........lere value.. $952, 329 $1,311,686 $1, 225, 735 $1, 226, 973 $1, 448, 007 
Yellow and Rockingham 
E A value.. $206, 843 $129, 591 $222, 904 $231, 994 $177,18 
C. C. ware............ do.... $726, 321 $729, 526 $762, 475 $503, 945 $609, 178 
White granite ware..do....| $2,710,726 ` 
Semivitreous porcelain | $6,757,661 | $6,681,080 | $7,422,196 $8, 521,94 
WATE. I S avrei ru value..| $3,520,008 
CODA casita do.. (b) (b) $265, 300 $280, 614 (5) 
Sanitary ware........ do.... (b) (b) (b) (b) (>) 
el , bids ie $325, 664 $415, 874 $486, 740 $557,027 $879, 207 
Miscellaneousd.......... do.. $2,206,959 | $2,454,271 | «$2,080,881 | a$2,051,987 | $2,055,383 
Total value............... $21,574,985 | $24,249,748 | $25,208,124 | $25,647,783 | $25,308, 009 
DARAN ARIANE Gute. KEEN 
Y - 
ia . ee cone 813 801 815 819 792 
Rank of State .................. 1 1 1 1 1 


a Enameled brick is included in fancy brick in 1901 and 1902; in miscellaneous in 1903, 1904, and 19%. 


b [Included in miscellaneous, 


e Stove ne included in firebrick in 1903. 
products not otherwise classified, and those which could not be published separate'y 


d Includes al 


without disclosing individual figures. 


CLAY-WORKING INDUSTRIES. 


PENNSYLVANIA. 


Clay products of Pennsylvania, 1901-1905. 


993 


—————— | — |—————————— e ————————— ————— |. —————MÀ—MÓM 


Product. 1901. 1902. 
Brick: 
Common— 
Quantity ............... 875,631,000 | 949, 718, 000 
Value ............. eese $5.357,079 | 86,074,352 
Average per M ......... $6.12 $6. 40 
Front— 
Quantity ............... 70, 207, 000 77, 746, 000 
Value sra 8844, 087 $966, 530 
Average per M ......... $12. 02 $12. 43 
Vitrified— 
Quantity ............... 73, 498, 000 76, 024, 000 
Value escis o iE ERR $070, 081 716, 587 
Average per M ......... $9. 12 $3. 43 
Fancy or ornamental, 

A cea cu nee eaten $74, 726 $20, 972 
Enameled .......... value.. (a) (a) 
A xxi 19s do.... $4, 791, 053 $6, 080, 213 

Stove lining ............. do.... $56, 190 $116, 653 
Draintile ................ do.... $7, 409 89, 317 
Sewer pipe.... .......... do.... $135, 998 $550, 481 
Architectural terra cotta.do.... $314, 900 $213, 800 
Fireproofing, terra cotta. lum- 
ber, hollow building ule or 
DIOCESE cas etre value.. $101,652 $138, 839 
Tile, not drain........... do.... $188, 525 $232, 131 
Pottery: 
Earthenware and stone- 

WA anos vulue.. $431, 133 €199, 227 
Yellow and Rockingham 

WATE ss cede ecceess value.. (a) (a) 

C. C. MM COs cele A (a) 
White granite ware..do.... $839, 903 £1,099,611 
Sanitary ware ....... do.... (a) $1416, 000 
MiscellaneousC.......... do....| $1,175,676 2008. 712 
Total value............... $15, 321, 742 $17, 833, 425 

Number of operating firms re- 

POLO E iua sv vise yr sesona iess 507 511 
Rank of State .................. 2 2 


a Included in miscellaneous. 


bStove ining included in fire brick in 1903. ' 
products not otherwise classified, and those which could not be published separately 


c Includes al 


without disclosing individual figures. 


M R 1905——63 


927, 212, 000 
26, 174,437 
$6. 66 


80, 177, 000 
$1, 050, 805 
d $13.11 


72, 039, 000 
$685, 274 
$9. 51 


. $32,602 
(a) 
$6, 537,076 
(^) 
$11, 451 
$727, 465 
$329, 004 


$278, 621 
$207, 608 


$533, 535 


e... o..o..e..n.oeo nn... 


$1, 036, 194 
$144, 414 
$1, 098, 838 


$15, 847, 324 


523 
2 


856, 963, 000 
wie 


75, 407, 000 
8962, 765 
$12.77 


71, 522, 000 
$766, 638 
$10. 72 


$23, 317 
(a) 
$5, 477, 475 
(4) 
$8, 646 
$834, 646 
$319, 317 


$193, 190 
$215, 107 


$504, 221 


(a) 
$1, 339, 616 


$16, 821, 863 


529 
2 


1,036, 777, 000 


$6, 532, 814 
$6. 30 


131, 368, 000 
$1,683, 031 
$12.81 


71, 888, 000 
$750, 359 
$10. 44 


$37, 966 
(a) 
$5, 771, 795 
$180, 353 
$13, 509 


> $586,979 


$405, 015 


$352, 107 
$310, 931 


$459, 111 


e...neeen.anceso 


$716, 245 
(a) 
$1, 024, 308 


$19, 124, 553 


516 
2 
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TEXAS. 


Clay products of Texas, 1901-1905. 


Product. 1901. 1902. 1903. 1904. 1905. 
Brick: 
Common— | 
Quantity ............... 222. 459,000 | 217,461,000 178, 184, 000 197, 033, 000 | 202, 070, Gy 
Value .................. $1, 396, 889 $1, 353, 489 $1,074,051 $1,157,130 $1, 209. 59 
Average per M......... $6. 28 $6. 22 $6. 03 $5.87 | $5.9) 
Front— 
Quantity ............... 10, 138, 000 6, 844, 000 5, 462, 000 5, 645, 000 8, 001, 0X 
Valle... $95, 492 $73, 619 $65, 628 $58, 734 | $102, (04 
Average per M ......... 99. 42 $10. 76 $12. 02 $10. 40 £2 
Vitrified— é | 
Quantity ............... (2) (2) (a) (a) (a) 
Value ic e (a) (a) (a) (a) (a) 
Average per M ......... $8. 70 $9. 23 $9. 53 $8. 81 $10.47 
Fancy or ornamental, 
A Leno pL uL $1,339 $4,557 $11, 240 $2, 514 $15,127 
Fel. 12x eV value.. $23, 337 817,781 $22, 333 $30, 208 $14,734 
Draintile................. do.... $904 $2, 766 (a) (a) oi 
Sewer plipe............... do.... (a) (a) (a) (a) | (a) 
Tile, not drain........... do.... $2, 950 (a) (a) A dees 
Pottery: 
Earthenware and stone- 
WTO value.. $90, 876 $96, 402 $96, 136 $106, 471 $100, 758 
Miscellaneoux? .......... do.... £111,588 $145,200. $203,192 $181,010] — £53,394 
AA Á— — Pec Cd eu MEUM 
Total value ........ do....| $1,723,375 | $1,693,814 | $1,472,580 | — $1,536,097 | _ $1,718,985 
Number of operating firms re- | 
porting ..... Vea eda ea e 201 172 165 152 123 
Rank of State..................- 12 17 | 20 18 18 


a Included ir. miscellaneous, f ; 
b Includes all products not otherwise classified, and those which could not be published separately 


without disclosing individual figures. 


CLAY-WORKING INDUSTRIES. 


VIRGINIA. 


Clay products of Virginia, 1901-1905. 


995 


———— |———— S s 


189, 891, 000 
$1, 245, 861 
$6. 56 


21,077, 000 
$344, 891 | 
$16. 36 


(a) 
(a) 
$10. 46 


$28, 576 
(a) 

$5, 673 
(a) 
(a) 


237, 161, 000 
$1, 572, 442 
$6. 63 


22, 155, 000 
$352, 297 
$15. 90 


(a) 
(a) 
$10. 80 


$20, 363 
(a) 
$4, 500 


$1, 994, 578 


oe ep rn A 


Product. 1901. 1902. 
Brick: 
Common— 
Quantity ............... 171,624,000 | 192,337,000 
Value cowoves ke ee $1, 139, 894 $1, 185, 362 
Average per M ......... 96. 64 $6.16 
Front— 
Quantity ocaso rad 17, 650, 000 20, 433, 000 
VAIUG- ida $267, 028 $344, 139 
Average per M ......... $15.13 $16. 84 
Vitrified— 
QUADtlty 2. Gack eres ee otis Eee wo Lemos eae tee 
A oe he ee i uen bel eder 
Average por M 2. A va Rr uu ho EDS VE 
Fancy or ornamental, 
Value. usce erise ciotka $20, 429 (a) 
ji. Mc value.. $3,971 (a) 
Draintile................. do.... $3,978 $4, 240 
Pottery: 
Earthenware and stone- 
WHC wen es Soecct es value.. (a) (a) 
Porcelain electrical supplies, 
VHTUD. Lue cues ot eex oa A A aru bel cta uum e de RU 
Miscellaneous ¢..... ....V&lue.. $4, 047 $14, 092 
Total value............... 91, 439, 347 $1,577,833 
Number of operating firms re- 
porting os sense res See ARE uen 109 98 
Rank of State .................. 19 18 


a Included in miscellaneous. 


b The value of pottery products for Virginia for 1905 could not be included in the State total with- 


out disclosing individual figures. 


c Includes all products not otherwise classified, and those which could not be published separately 


without disclosing individual figures. 
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MINERAL RESOURCES. 


WEST VIRGINIA. 


Clay products of West Virginia, 1901-1905. 


Number of operating firms re- 
DOTUIR sess euacetrrkeihsR Oe 
Rank of State .................. 


a included in miscellaneous. 


bStove lining included in fire brick in 1903. 


60, 004, 000 
$348, 452 
$5. 81 


(2) 
(a) 
$7.12 


62, 805, 000 
$555, 389 
$5. 84 


Product. 
Brick: 
Common— 
Quantity ............. we 
VADO —€—— 
Average per M ......... 
Front— 
Qualhtity-....222222 aos i 
VAING e oria uote xen 
Average per M ......... 
Vitrified— 
Quantity ..... een 
VAIO ooo su sees rus 
Average per M ......... 
Fancy or ornamental, 
A A cae 
FIT a des value.. 
Stove Mining ous sever we A [n 
Draintile ............... value.. 
Sewer plpe............... doy. 
Tile, not drain........... do.... 
, Pottery: 
Earthenware and stone- 
WUTO cece cache o value.. 
C. C. and white granite 
WBTO....2..2. Re value.. 
Semivitreous porcelain 
WATE c... lve ses ve value.. 
Sanitary ware........ do.... 
Miscellaneousd .......... do.... 
Total value............... 


53 
9 


1902. 1903. 1904. 
81, 166, 000 88, 060, 000 68, 133, 000 
$527,661 $576, 404 $469, 501 
$6. 50 $6. 55 $6. 89 
(a) 269, 000 388, 000 
(a) $3, 356 $5, 380 
$14. 33 $12. 48 $13.87 
60, 519, 000 762, 000 39, 620, 000 
$578,777 $576, 258 $470, 339 
$9. 56 $11.13 $11.87 
$23, 633 $70, 802 $11,814 
ART REI (5) (a) 
$1,226 $1, 499 $1,398 
(a) (a) (a) 
(a) (a) (a) 
$15, 018 $16, 600 $18, 923 
$1, 026, 446 
| $1, 099, 900 $912, 935 
(€) 
(a) (a) (a) 
$345, 783 $213, 741 $184, 259 
$2, 518, 544 $2, 558, 560 $2, 074, 549 
53 56 64 
9 10 11 


c Included in white granite ware. 
d Includes all products not otherwise classified, and those which could not be published separately 
without disclosing individual figures. 


——————MÀ 


"9902009002997 


"202999 


$19, 110 


(a) 


(a) 
$1, 232, 755 


$2, 018, 7% 


e 
14 


OLAY-WORKING INDUSTRIES. 


WISCONSIN. 
Clay products of Wisconsin, 1901-1905. 


Product. 1901. 1902. 1903. 1904. 1906. 
Brick: 
Common— 
Quantity «2er 187,173,000 | 162,127,000 | 181,722,000 | 186, 292, 000 186, 531, 000 
Vülue v es IU tes $1, 151, 838 $919, 883 $1, 193, 360 $1, 230, 620 $1, 260, 066 
Average per M ......... $6. 15 $6. 05 $6.57 $6. 61 $6. 76 
Front— | ` 
Quantity ............... 6, 527, 000 7, 724, 000 6, 794, 000 8, 438, 000 4, 917, 000 
Value ........2.0.-eeeee $54,379 $70,303 $62,857 $56, 688 | $49, 275 
Average per M ......... $8. 33 $9. 10 $9. 25 $10. 27 $10. 02 
Vitrified— 
Quantity ............... O s QUU. Nueces trie clases ie aise 
VA (a) aa O A ag ek ted us Ere 
Average per M ......... IDO rai AA E exes 
Fancy or ornamental, i 
valise cc dei $2, 105 | (a) (a) (a) $1, 048 
e A value.. (a) . (dq) A A RÍA 
Draintile...........-..s- do.... $22,727 | $17, 763 $34, 556 $54, 531 $57,576 
Tile, not drain........... do.... (a) O AS A eee een as 
Pottery: f 
Earthenware and stone- 
WüIOÓ..... ev value.. 812, 400 $12, 285 $13, 586 $13,075 $11, 950 
Miscellaneous b .......... do.... $4, 095 $6, 424 $3, 037 $5, 780 $2, 200 
Total value............... $1, 247, 544 $1, 026, 658 $1, 307, 396 $1, 390, 994 $1, 382, 115 
Number of operating firms re- 
AO 170 150 158 159 157 
Rank of State .................. 20 22 22 20 24 


aIncluded in miscellaneous. 
b Includes all products not otherwise classified, and those which could not be published separately 
without disclosing individual figures. 
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CLAY. 
PRODUCTION. 


The quantity of clay mined and sold by the miner as clay and not as a burned 
product is comparatively small, since in the vast majority of cases the miner is also 
the manufacturer. The most notable exceptions to this rule are the manufacturers 
of high-grade pottery and the paper makers, none of whom, so far as known to this 
office, mine their own clay. Stoneware and fire clay are mined by the manufactur- 
ers in some cases, and in others are shipped by the miners, while the varieties of 
clay used in other branches of the clay-working industries are almost exclusively 
burned by the miner. 

The following tables include only the clay shipped by the miner, and, as far as 
possible, they represent the clay-mining industry in 1904 and 1905: 


— a 
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CLAY-WORKING INDUSTRIES. 
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Clay mined and sold in the United States in 1904. 


[Short tons.] 


Kaolin. | Paper clay. | Slip clay. — | Ball clay. 
State. VRT CRM EE SS > 
Quantity.| Value. 'Quantity. value: Quanity: | Value. Quantity., Value. 

A A A veal A A e oov ds ts MORIS EE Boa diane deta | a 
Arizona?............ 10,310 | $55,770 (5) (^) 9 82,262 | 
Ca Heist honda lies A odo acest atic Ur dnoienseeas das MERC 
| 
| 


BOR 
Colorado o2 oeil o a ai a dise toes wu | URN 


Delaware ........... (€) (cy — dieses O E | 

FIGH QA: PPM o E ur E un ^ 

eT WAT EET AA AS | 18,938 | $76,593 |.......... | pde dud Muro DE 
| 
| 
t 


e... "002202002 eceaar oscar 


eoeeneanes 


Illinois.............. Dd tes A DEREN A AAA 
GOL T SERERE. O EMT DNE PENES A Rn TEN eta 
A A ER wx PUUKETSFIetose mem ers eee ewet | za (€) (€) 

Maryland........... (0) (6). A A sa uada ote eeu cp Ra A Lu Uc e emcee aes 


a .eoconoos »o2a^2-v-ateoc[» e.c. 


ODIO cua pet ec dt oom epo sd O PA EEE (c) 
Pennsylvanin....... (e) (c) 4,507 1 23,615 ].......... 
South Carolin ii. leeee ar webs 46,008 | 166,504 .......... 
Tennessi s coo sob Woe So bend ce ente eats etl td mE CEN 
ju q p CREW v T M ae 
j 
| 


ao. cercano [nooo nnocno[sn.ao.on.. 


a. oe.o 2... 0. :..... anoca[c one. nn... on bn... een... 


Virginia ............ (e) (aye PEO 
A A ee esl enced oes lince Ed a 
Other Statesd ....... 30,493 | 214,989 52 369. 3,278. 9,680] 21,352 59, 249 


Porno. .n nn. rn. econono cc ononos=o a jocnaocnnnnnnjsnoc.oo... 


ec... .n.o. teen se eee :.-400. ..n...o.oe.o e. fnosannnsnsjacer....oo. 


Total.......... 41,207 | 304,582 69,05 267,381 | — 3,997. — 11,9122| 46,181 | 14,05 
l | 


aIncluding Connecticut, Iowa, Massachusetts, Michigan, North Carolina, North Dakota, Oregon, 
Utah, Washington, Wisconsin, and Wyoming. 

b Paper ciay for the States included with Arizona is included in ‘ Miscellaneous, ” 

c Included in “Other States.” i 

d Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. 
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Clay mined and sold in the United States in 1904—Continued. 


* [Short tons.] 
Fire clay. Stoneware clay. Miscellaneous.a Total. 

m Quantity. Value. Quantity. Value. ¡Quantity.! Value. |Quantity.| Value. 
Alabama............ 22,929 | $12,628 |. Les eeee n [nao unu 16, 130 $4, 200 38, 659 $16, 828 
Arizonab............ 6, 204 8, 204 322 $261 8, 209 12, 079 25, 704 108, 576 
California........... 17,710 12, 405 (e) (e) 8, 100 14, 600 27,010 28, 905 
Colorado............ 9,700 15, 751 3, 650 2, 250 20, 968 18, 263 34, 308 86, 264 
Delaware ........... (€) CC) A O A sus 51, 678 122, 620 
Florndá A A A A en asu emis 6, 000 12, 000 17, 351 63, 098 
Georgia ............. 8, 080 4,557 (6) (c) 300 2, 400 22, 388 83, 590 
Illinois.............. 55, 922 43, 863 23, 820 18, 848 9, 723 8, 380 88, 965 71,086 
Indiana............. 27,187 | 25,446 (e) (e) 3, 230 972 | 33,077 29, 168 
Kentucky........... 18,330 | 14,947 (c) (o) 2, 240 8,172| 29,580 48, 129 
Maryland........... 5,050 4,395 (e) (e) 2,050 600 8, 200 11,120 
Missouri ............ 181,209 | 311,970 3, 895 2 106 odessa th ese eevee 185, 508 318, 498 
Montana............ 7,083 MA oe eoe vn ES 300 75 7,333 7, 998 
New Jersey ......... 818,000 | 428, 849 12, 165 23, 092 72, 185 94,464 | 415,850 578,278 
New York........... 4, 596 5, 901 (e) (c) 8, 000 3, 700 11, 824 19, 731 
Ohio .......... 000000 128,498 | 110,715 ¡ 23,531 18, 956 17,860 7,069 | 169,939 136, 780 
Pennsylvania.......| 155,765 | 198, 397 3, 485 1, 475 18, 285 12,883 | 196,977 323, 624 
South Carolina ..... (e) (EO): meer cee. ce 1, 900 1, 800 49, 158 178, 854 
Tennessee .......... 23, 012 26, 074 10, 100 10, 050 1, 800 2, 250 47, 262 72, 599 
Texas............... (c) (0) 494 ra Y A EEEE 2,227 3,271 
Vermont............ 875 1,025 A E etre sese | rye aaa ma 8, 907 25, 326 
Virginia ............ (e) (C) AA. A 750 375 1, 469 6, 066 
West Virginia....... 40, 076 84, 482 (€) (Or A e as - 40, 378 34, 758 
OtherStatesd ....... 43,822 | 42,926 5, 342 0 A deudas s (e) (e) ' 

Total.......... oe 1,306, 053 86, 304 83,904 | 193,00 204,272 [1,608,752 | 2, 320,162 


aIncluding bentonite, brick clay, cement shale, clay used for boiler covering, pipe clay, pottery 
clay, road metal, siliceous clay, terra cotta clay, and wad clay. 

dias Connecticut, Iowa, Massachusetts, Michigan, North Carolina, North Dakota, Oregon, 
Utah, Washington, Wisconsin, and Wyoming. 

eIncluded in ‘‘ Other States.” 

d Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be discl s 

¢The total of ' Other States”’ is distributed among the States to which it belongs, in order that they 
may be fully represented in the totals. 


From these tables it will be seen that the clay mined in the United States in 1905 
and sold as such was 1,806,133 short tons, valued at $2,768,006, as compared with 
1,508,752 short tons, valued at $2,320,162, in 1904, a gain in quantity of 297,381 tons, 
or 19.71 per cent, and in value of $447,844, or 19.30 per cent. 

New Jersey continues to be the leading clay-mining State, reporting 440,645 tons 
of clay marketed in 1905, valued at $616,459, or 22.27 per cent of the total, as com- 
pared with 415,850 tons, valued at $578,278, or 24.92 per cent of the total, in 1904, a 
gain in quantity of 24,795 tons, or 5.96 per cent, and of $38,181, or 6.60 per cent in 


value. Fire clay is New Jersey’s principal clay, though that State reported smaller 


quantities of stoneware and ball clay. 

Pennsylvania was second in value of product in 1905— $406,388, or 14.68 per cent 
of the total —though Ohio was second in quantity of clay mined and Pennsylvania 
third; the value of Pennsylvania's product increased from $323,624, or 13.95 per cent 
of the total, in 1904, to $406,388 in 1905, an increase of $82,764, or 25.57 percent. Mis- 
souri was third in value of product, but fourth in quantity of clay mined; the value 
of its product in 1905 was $322,425, or 11.65 per cent of the total, as against $318,498, 
or 13.73 per cent of the total, in 1904, practically the same, while the quantity in 
1906 fell off from the production of 1904. 
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Every State for which a total is given in the table increased in value, except New 
York, an unimportant clay-producing State, and South Carolina. 

The following table shows the production and value of clay, by varieties, in 1904 
and 1905: 


Production and value of clay in the United States in 1904 and 1905, by varieties. 


[Short tons.) 


1905. 1904. 


Variety. | Average Average 
Quantity. Value. ¡price per| Quantity. Value. | price per 
ton. ton. 


—— | | ———— |-——————— |€—— 


Kaolin e — —— 44, 675 $326, R35 $7.32 41, 207 $304, 582 $7.39 


Pape 2 chains awe ceed 76, 339 307, 238 4.02 70, 505 276, 381 3.92 
A M eee Es 24, 565 33, 384 1. 36 8, 937 11, 942 3.8 
BAW icant celissa a 61, 345 167,212 2.73 46, 181 142, 028 3.08 
Fire oie Saad aia eee tat cat 1,229,647 | 1,529, 468 1.24 | 1,068,598 | 1,306, 053 1.2 
Stoneware .................. eee 181, 485 219, 767 1.21 86, 304 83, 904 .97 
Miscellaneous.................... 188,077 184, 102 . 98 192, 020 195, 272 1.2 

Total A A 1,806, 133 | 2,768, 006 1.53 | 1,508,752 | 2,320, 162 1.54 


From this table it will be seen that every separate variety of clay showed an 
increase in 1905 over 1904.  Kaolin increased its value $22,253, or 7.31 per cent; 
paper clay increased $30,857, or 11.16 per cent; slip clay made the largest propor- 
tional gain, rising from $11,942 in 1904 to $33,384 in 1905, a gain of $21,442, or 179.55 
per cent; ball clay increased in value $25,184, or 17.73 per cent; fire clay, always an 
important item in the clay-mining industry, composing 55.26 per cent of the value of 
all clay in 1905, showed a gain of $223,415, or 17.11 per cent, over 1904; stoneware 
clay made a great gain in 1905, increasing in value $135,863, or 161.93 per cent, and 
in quantity 95,181 tons, or 110.29 per cent; the average price for all clay sold in 1906 
was $1.53 and $1.54 in 1904. 

IMPORTS. 


The following table shows the importa of clay from 1901 to 1905, inclusive: 


Classified imports of clay, 1901-1905. 


[Long tons.) 


l '8. 
Kaolín or china Ao res clays 


clay INUENIT RT RS Total 
Year ° Unwrought. Wrought. Common blue. 
Quan- Quan- | Quan- Quan- Quan- , 
tity. Value. tty. Value. tity. Value. tity. Value. tity. Value. 

1901 e. 117,756 | $663,379 | 27,597 $156,838 | 5,707 Lo 6,136 | $73, 839 | 157,196 $969, 77; 
1902 ........ 133, 062 883,092 | 25,831 | 138,032 | 2,680 | 47,093 | 6,978 | 86,588 | 168,551 | 1,154, 4% 
1903 ........ 140, 257 898,573 | 29, 188 | 152,018 | 2,433 | 36,211 | 9,076 | 110,794 | 180, 954 |a 1,198,418 
1904 ........ 142, 898 891,708 | 22,680 | 123,241 | 1,217 | 25,026 | 4,699 | 50,364 | 171,494 | 1,090,339 


1905 ........ 167,681 | 1,019,650 | 27,376 | 151,583 | 1,393 | 38,036 | 5.276 | 54,390 | 201,726 | 1,263,609 


a Includes clay not otherwise provided for, valued at $822, but for which no quantity is reported. 


LIME AND SAND-LIME BRICK.’ 


By E. C. EckEL. ` 


INTRODUCTION. 


For some years past statistics relative to the lime industry have been reported in 
the volume on Mineral Resources in the section on building stone, and the sand-lime 
brick production has been reported under the head of clay products. It seems desira- 
ble, in view of the growth of the lime and sand-lime brick industries, to give them 
a separate section in the volume. 


LIME. 
PRODUCTION. 


The lime production of the United States in 1904 and 1905 is given in detail in the 
following table: 


Quantity and value of lime burned in the United States in 1904 and 1905, by States. 


{Short tons.] 


1904. 1905. 
State. | Average Average 
Quantity. Value. ‘price per, Quantity. Value. priee per 
ton. ton. 
AIO DANI esse toute Re ve 73, 700 $236, $05 $3. 21 79, 973 $292, 162 $3. 65 
ATIZOIBÉ 3555 crise ts 1, 860 12, 200 6. 56 5, 298 32,557 6. 15 
Arkansas ..............eeee eese 36, 424 142, 713 3.92 | 29, 474 114, 846 3. 90 
CALITOFHIBa s xi AERE oia 73, 540 585, 486 7.96 | 67,476 535,157 7.93 
Colorado......................... 7,789 34, 360 4.41 10, 115 48, 459 4.79 
Connecticut................LL.... 47,241 165, 107 3. 56 70, 558 261,509 3. 71 
Florida (lio ad S 9,072 55, 085 6.07 10,719 63, 950 5.97 
Georgis Lee yee os bee ates 20, 80-4 58, 772 2.83 16, 200 49, 580 3.06 
A se cele Eus : 4, 983 40,142 8. 06 G, 694 44, 733 6. 68 
TINO Sue de bp CERE 105,851 461, 068 4.23 98, 907 421, 589 4. 26 
Indiana asii Reo ERE 100, 703 349, 499 3. 47 106, 408 366, 866 3.45 
Indian Territory ................. 30 194 6. 47 100 650 6.50 
TUM e Saree reek A 28, 749 91, 008 3. 16 19,360 | 76,904 3.97 
A MA bed tad ele que 1,717 10, 770 6.27 2,795 17,242 6.17 
Kentucky. oe s eoo EE ERES | 9, 282 26, 105 2.81 9, 556 28, 393 2.97 
lj Cop m 186, 881 799, 617 4.28 220, 927 971, 305 4. 40 
Maryland ........................ | 116, 934 309, 079 2.64 134, 431 360, 247 2.68 


a The tables on the production of lime and of sand-lime brick, respectively, were prepared by Miss 
A. T. Coons and Miss B. W. Bagley, of this office. —D. T. D. 
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Quantity and value of lime burned in the United States in 1904 and 1905, by States— 


Continued. 
1904. 1906. 
State. Average | Average 
Quantity. Value. ¡price per| Quantity. | Value. price per 
ton. ton. 

Massachusetts ...ooooccocccncono 68,999 | $322,141 | $4.67 | 84,880 | $995,396, $4.69 
Michigan ioo oorr RE Cnt 63, 601 256, 955 4.04 48, 089 192, 841 4.01 
Minnesota .....................-- 17, 982 18, 763 4.10 18,977 81, 093 4.27 
Missouri eres or IRR 160, 288 597,258 3.73 186, 173 787,069 4.23 
Montana..................... eee 4, 320 24, 150 5.59 4,073 22, 436 5. 51 
Nevada . MIHI 150 2, 700 18.00 A A E pEAPeRE 
New Jersey ...................... 85, 127 150, 198 4.28 40, 659 168, 775 4.15 
New Mexico ..................... 472 8, 383 7.17 400 2, 625 6. 56 
New York........................ 88, 189 396, 281 4.49 114, 876 490, 845 4.2 
North Carolima............0.0..... 920 | 4, 800 5.22 1,792 7, 960 4.45 
OVO cia Ra a 279, 491 | 989, 693 3. 54 $27,373 ¡ 1,056,721 3.23 
Oklahoma .....................-. 300 ` 8, 000 10. 00 400 4, 000 10. 00 
A 7.250 | 68,691 9. 47 7,886 74,745 9.48 
Pennsylvania.................... 567,300 | 1,537,678 2.71 620,018 | 1,672,267 27 
Rhode Island .................... 4, 553 81,871 7.00 6, 461 42, 743 6.62 
South Carolina................... 7,902 82, R59 4.50 . 4,955 84, 440 4.383 
South Dakota ..................-- 8, 700 23, 960 6.48 4,165 26, 308 6.82 
Tennessee............... eee ene 60, 779 217, 064 8. 67 75, 667 252, 908 3.34 
TOXHüH.. e ois aen teen ee as 35, 318 141, 500 4.01 31, 984 142, 470 4.45 
Utah pP Ncc 19, 000 85, 500 4.50 12, 765 69, 089 5.41 
Vermont oie oer xn rx YE 89, 653 184, 681 4. 66 89, 620 188, 921 4.71 
Virginia .......... oh i ee ees 82, 133 277,519 8. 38 114, 221 | 396, 434 3.47 
Washington...................... 41, 626 216, 454 5.20 27,935 | 160, 985 5. 76 
West Virginin.............0.0c0e. 100,589 | — 255,786 2.54| 104,156 | — 255,997 2.45 
Wisconsin........................ 189, 981 670, 391 8.53 214, 872 726, 071 8.38 
Wyoming «ce ds 212 2, 275 10. 73 262 8, 099 11.83 
OUR aida 2,707,809 | 9,951, 456 8.68 | 2,984,100 10, 941, 680 | $.67 


This table for the production of lime in 1904 and 1905 does not include limestone 
sold mostly to sugar refineries, alkali plants, etc., and burned into lime by these 
purchasers for their own use. This class of material was valued at $613,649 in 1904 
and at $408,548 in 1905. These values are for the unburned limestone. In the fol- 
lowing table the value of such stone sold to lime burners is included with that of 
the lime production in 1904 and 1906. 


Value of production of lime in the United States, 1896-1905. 


A ov PvE Eau $6,327,900 | Tilt $8, 204, 054 
A OS 6,390, 487 TOO ns 9, 335, 618 
O —P—  — TAE 6,886,649 | 1908............eeeeee eee n 9, 255, 882 
1809.5. Wowie CLE SENDER TN 6,983,067 | TM orde a 10, 565, 105 
O du ERUUEE ace Adeline 6,797,496 | 1906 since a 11, 350, 255 


in Bi udeg lime burned by sugar refiners from limestone valued at $613,649 in 1904 and at $405,515 


A 
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IMPORTS AND EXPORTS. 


The imports of lime into the United States in 1905 were 22,247 short tons, valued 
at $84,564, as against 22,297 short tons, valued at $82,008, in 1904. 
The exports in 1905 were valued at $76,658, as against $52,296 in 1904. 


SAND-LIME BRICK. 


The sand-lime brick produced in the United States during 1905 was valued at 
$972,064, as compared with $463,128 in 1904, an increase of practically 110 per cent. 


Production of sand-lime brick in the United States in 1905, by States. 


Num- | Common brick. | Front brick. | Fancy brick. 


ber of 
oper Blocks,| Total 
Btate. ating | Quan- Quan- Quan- value. | value 
Ed tity. Value. tity. Value. tity. Value. 
ng. 
Thou- Thou- Thou- 
sands sands sands 
Alabama .................. 8| 1,552 | $11,645 (a) CN A A E AR $23, 727 
Arizona, Colorado, Ore- 
gon, and Washington... 5 725 5,947 | 1,281 ¡$15, 151 (a) (a) $121 | 21,289 
Arkansas, Kansas, Minne- 
sota, Nebraska, South 
Dakota, and Texas...... 9 | 20,425 | 133,784 | 2,490 | 30,480 |........]........]........ 164, 264 
California ................. 5 | 4,215 | 32,584 (a) (a) (a) (a): Iocessus 34, 689 
Delaware, Maryland, New 
Jersey, and Virginia .... 7 | 12,401 | 80,639 587 | 7,237 (a) (a) I. 88,876 
Florida, Kentucky, Mis- 
sissippi, South Carolina, 
and Tennessee .......... 10 | 12,025 | 89,900 | 1,650 | 17,070 25 $500 |........ 107, 470 
Illinois and Wisconsin .... 4| 4,451 | 25,524 350 | 2,875 |... ss | eso eno nes 28, 399 
Indiana ................... 6 | 11,418 | 57,655 800 | 7,500 (a) (a) |... 65, 905 
Ir. c 3, 3,974 | 28,793 (a) (a) (a) (2) 1,384 | 38, 652 
Michigan.................. 12 | 24,841 | 155,883 | 1,577 | 12,893 (a) (a) [225.522 169, 302 
New York ................. 7 | 11,841 | 81,804 | 8,478 41,300 |.......... e [eese 123, 104 
North Carolina ............ 3| 3,185 | 20,953 660 | 8,150 bocce ccc oie eo uem mns 29, 103 
ODIO. Sos ana M EE RES 4| 2,198 | 12,351 (a) (d): O A esie e 14, 058 
Pennsylvania ............. 6| 5,890 | 46,290 (a) (a) (a) (a) l2: 63, 226 
Other Bintesb. AMM A A A 3,689 | 39, 363 173 | 8,838 |........ (€) 
Total csecadseciccceus 84 |119, 131 | 788,702 | 16, 562 |182,519 198 | 4,338 | 1,505 | 972, 064 
Average value per M......l...ooooo[ooooo... 6.58 |........ 11.02 A 21:91 O sl eer s 


a Included in Other States. 

b Includes all products made by less than three producers in one State in order that the operations 
of individual establishments may not be disclosed. 

c The total of Other States is distributed among the States to which it belongs in order that they 
may be fully represented in the totals. i 
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These figures may be compared with corresponding statistics for the preceding 
year, presented in the following table: 


Production of sand-lime brick in the United States in 1904, by States. 


Num- | Common brick. Front brick. Fancy brick. 
A uu SEE EE. 
oper- 
Sare: RUE Quan Quan Quan | i 
firms an-| y i uan- | y ; an- | y 
FORE tity. Value. tity. Value. uty. Value. | 
ing. | 
Thou- Thou- Thou- | 
gande. sands. sands, 
ADAN ia 3 (a) (a) 1,114 | $11,490 |........ ........ , $16,126 
Arizona, South Dakota, Washing- | | 
ton, and Wisconsin ............. 4 4,878 | $35, 400 400 5,000 |........ em | 40, 400 
Arkansas, Iowa, Kansas, and 
TEXAS id euo xu se att tenant 6] 7,497 | 51,855 | 8,315 | 72,533 ous ii cs Bum 
Cullfornil..iiuoiooe d ER e cR 4 2, 969 22, 848 92 1,171 (a) | (a) | 24, 041 
Delaware, Maryland, New Jer- | 
sey, and Virginiu...........Le.. ö | 4,388 | 30,527 300 9,200. laea wacker quotas | $3,727 
Florida, Kentucky, Louisiana, | 
Mississippi, North Carolina, | | 
South Carolina, and Tennessee. 9| 4,494 | 32,808 | 1,735 | 20,473 lira | 33,281 
EDITI MERI | 4 [| 11,000 | 52,1751 (a) (dj. A A 53, 175 
Michigan ooo eos ane pobre x 10; 9,856 | 64,034 580 5,234 | ' (0) (a) | 69,763 
New YO: oue cer IS coves 5| 3,403 | 20,571 (a) (aj: | A E ¡| 26,23 
OTt A A aia 3 (a) (a) (a) G) eat ec A ], 424 
Pennsylvania..... POR NEMO: 4 | (a) (a) (2) (aj AS ARO ^ 20,45 
Other States b........... gad aS atta adii see 2,131, 16,016 | 1,935 | 17,271 20 $322 qe) 
TUUM eee ee dine 57 50,646 | 326,234 | 14,471 | 136,872 | 20 | — 522 | 468.1% 
Average value PMA A re aO 6.44 A | 9. 42 ! Stott | 26.10 ........ 
| 


aJneluded in Other States. 

b Includes all products made by Jess than three producers in one State in order that the operations 
of individual establishments may not be disclosed. 

e'The total of Other States is distributed among the States to which it belongs in order that they 
may be fully represented in the totals, 


Value of production of sand-lime brick in the United States, 1903-1905. 


Year Number of Value of 


plants. products, 
TO et Se ao A IA do bing sete A ALIM ea aaa UE 16 $155, 040 
POO fa cid oil A nal T A EET Er 57 463,128 
DO XC "HL c-"--—-———————— ENTIENDO POPE Ss 972, 064 


SAND AND GRAVEL. 


By A. T. Coons. 


INTRODUCTION. 


In 1902 the first statistics of rand were compiled by this office, and included 
merely the sand and the sandstone crushed into sand used for glass manufacture. 
In the continued collection of these figures a large quantity of sand was reported 
used for other than glass-making purposes, and in 1904 the statistics of the sand used 
for molding were completed, and in this report the sand used in building operations 
has been more completely compiled, and gravel obtained in process of screening the 
sand for various uses, as well as gravel from the regular gravel pits, is included in 
the total statistics. 

PRODUCTION. 


The total production of sand and gravel reported to this office in 1905 was 
23,174,967 short tons, valued at $11,199,645, an average value per ton of 48 cents, 
although the value varied from 6 and 8 cents to $6 per ton, according to the use to 
which the sand was put. The total given above included as follows: 

Glass sand.—The glass sand, including sandstone ground into sand, produced in 
1905 was 1,030,334 short tons, valued at $1,083,730; the figures for 1904 were 858,719 
short tons, valued at $796,492, an increase in quantity of 171,615 short tons, and in 
value of $287,238. Sand for glass making is required to be purer than sand for any 
other purpose, with the consequence that glass sand is higher priced than other 
sands, the price and purity, however, depending upon the quality of glass desired. 

Pennsylvania, Illinois, West Virginia, and Missouri supplied the larger quantity 
of glass sand in 1905, although Ohio, New Jersey, and Maryland contributed con- 
siderable quantities. 

A report to the United States Geological Survey on the glass sand of the Missouri 
and Illinois regions has been made by Mr. E. F. Burchard, and a report on the West 
Virginia glass-sand region has been made by Mr. G. W. Stosge.a 

Molding sand.—In 1905 3,084,098 short tons of molding sand, valued at $2,102,423, 
were reported to theSurvey. In 1904 these figures were 3,439,214 short tons, valued 
at $2,125,370, a decrease in 1905 of 355,116 short tons in quantity and of $22,947 in 
value. Molding sand includes core and pig bed sand as well as sand for steel, brass, 
and iron, and a small quantity of sand used for molding brick and pottery. The 
value of this sand varies greatly. Many small foundrymen who own small banks of 
sand find it capable of answering ordinary purposes, and the value of such sand is 
never estimated, since it amounts simply to the time and labor required to dig and 
haul the sand to the foundry. On the other hand, great care has to be taken in 
the selection of sand suitable for fine casting and for heavy castings. 

Ohio, Pennsylvania, New York, New Jersey, and Illinois furnished the larger 
quantity of molding sand, the average value per ton, however, being greatest for the 
New York product. 


a Burchard, E. F., Bull. U. 8. Geol. Survey No. 285, 1906, pp. 459-472; Stose, G. W., ibid., pp. 473-475. 
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A series of testa of representative molding sands has been made by the New Jersey 
Geological Survey. 4 

Building sand.—The output of building sand reported in 1904 was 4,501,467 short 
tons, valued at $1,783,749. In 1905, with a much more complete canvass, the pro- 
duction reported was 10,127,750 short tons, valued at $4,284,740. This includes the 
sand used for mortar and plaster as well as the sand used in making concrete struc- 
tures, the demand for which has been exceptional during the past four or five years. 
New York, Pennsylvania, Missouri, Indiana, and Ohio were the largest producers of 
this material in 1905. For building sand a large quantity of sand is dredged from 
the Delaware, Mississippi, Ohio, Tennessee, and Potomac rivers and from the Great 
Lakes. A large quantity of beach sand also is used. These sands are washed, dried, 
and screened on board the dredges, and can be brought on boats to points of con- 
sumption at comparatively low price. 

Fire, engine, and furnace sand.—Fire sand, engine sand, and furnace sand are 
varieties distinct in kind and in the uses to which sand is put, and each kind increased 
in quantity and value of output in 1905 as compared with 1904. 

Other sand.—Under sand used for other purposes is included sand for grinding and 
cutting stone, for grinding and cutting glass, for use in filtration plants, for making 
a hard finish on woodwork, as a glaze on pottery and sanitary ware, as filling 
material for fireproof safes, for fireproofing, for crucibles, for strikers on match 
boxes, for sand paper, in sand-blast machines, and for many other purposes. Sand 
used in the manufacture of sand-lime brick is not included in these figures, nor the 
large quantity of sand used by railroads for filling and ballast, the value of which is 
exceedingly small. | 

Gravel. —CGravel used in concrete work, roadmaking, roofing, etc., was reported to 
this office in 1905 to the value of $1,800,657, which represented 4,422,856 short tons 
of material, the low average price being due to the fact that large quantities were 
used for ballast and filling on railroads and highways. Gravel as roofing material 
has an average price of 75 cents to $1 per ton. Gravel is in many cases a by-product 
of the sand industry, although it is mined extensively as the principal factor, the 
sand screened out being used for mortar and concrete. 

The following tables show the quantity and value of sand and gravel produced in 
the United States in 1904 and 1905, by States and uses: 


a Kummel, H. B., and Hamilton, P. H., a report upon some molding sands of New Jersey: Ann. 
Rept. State Geologist New Jersey for 1904, pt. 4, pp. 189-246. 
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SLATE.’ 


PRODUCTION. 


Cf the five years from 1901 to 1905 the year 1903 shows the greatest value for the 
slate output in the United States. For some years previous to 1903 there was a steady 
increase in the slate production owing to general activity in building trades and to 
the large quantities of slate exported to Great Britain because of a protracted strike 
in the Welsh quarry district. In 1903 the increase of the slate output in this coun- 
try, especially of roofing slate, was checked by labor troubles in the building trades, 
by decreased export trade due to partial settlement of the strikes in Wales, and to the 
importation into English markets of small sizes of cheaper French roofing slates. 
These same causes produced a continued decrease of the output in both 1904 and 
1905, although there is but a small difference in the total values for the two years, 
these figures being $5,617,195 in 1904, and $5,496,207 in 1905, a decrease of $120,988 
in 1905. 

Mill stock used for manufacture into blackboards, table tops, mantels, electrical 
supplies, school slates, pencils, etc., decreased from $947,906 in value in 1904 to 
$921,657 in 1905, a loss of $26,249. 

Roofing slate decreased in value from $4,669,289 in 1904 to $4,574,550 in 1905, or 
$91,739. There was, however, an increase in the number of squares from 1,233,757 
in 1904 to 1,241,227 in 1905, or 7,470 squares, the result of the increased demand for 
the smaller sizes of slate. 

The average price per square rose 14 cents from $3.01 in 1900 to $3.15 in 1901; rose 
again 30 cents to $3.45 in 1002; rose again 43 cents to $3.88 in 1903; fell 10 cents to 
$3.78 in 1904, and fell again 9 cents to $3.69 in 1905. The prices by sizes are given 
in detail in a subsequent table. 

The States having the largest output, Pennsylvania and Vermont, showed the 
greatest decrease in value. Of the other States, California, Georgia, Maine, Mary- 
land, and Virginia increased, and New York and Arkansas decreased in value of 
output. New Jersey having no production in 1904, reported an output in 1905, and 
Tennessee and Utah, having small outputs in 1904, reported no operations in 1905. 

A very complete and detailed description of the slate deposits of the United States, 
by Mr. T. Nelson Dale, of the United States Geological Survey, is now in course of 
publication. 5 


aCredit for the report on slate should be given to Miss Altha T. Coons, statistical expert of this 
office. —D. 
b pale. T. Nelson, Slate deposits and slate industry of the United States: Bull. U. S. Geol. Survey 


No. 275, 1906. 
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The following table shows the value of roofing and milled slate quarried in the 
United States in 1904 and 1905, by States: 


Value of roofing and mill slate produced in the United States in 1904 and 1905, by States, 


1904. 
koofing slate. Value of — 
State. Number of Value a value. 
squares, i li ° 

READ A os ta UU Meu eU Md 1,750 $10, 300 $4, 000 $14, 500 
Californias oera mcus ec cee A ee eats 5, 600 39, DUO ^ Iesse ES 39, 200 
O LE 1,000 4,500 |............ 4,500 
Mito ed a e e E in 20, 789 120, X38 60, 330 151, 165 
Maryland 00 ii Move eee aber eL ER TATE 22, 628 131, 245 2,727 133, 972 
A Y PRI c mq MEER HE FERRUM éd aquse: 
NOW Nori occ ce lcs ON Ea | 19092, 64,10 7,441 71,58 
Pennsvlvaniu................... T CNN ERR ME ERES 748,825 1 2,922, 2) 710, 987 3, 633, 246 
"Delle A od Co soe aoe E ie E dte oe Ead: 115 OTF cerato us an 
UA ae E 50 ` OO) AAA 300 
A ER A A A 361,126 , 1,245,730 162, 421 1, 408, 13] 
Vini Sousa testen ees D ee a c fe 31,852 130,208 |............ 130, 208 

Totalt Bon eo en ud ot a du Ec anes D sus ], 233, 757 ! 4, 669, 289 | 947, 906 5, 617, 15 

1002. 

pem ; x: = | nc es hubs c ty Ly e 
ATKHUNSEN Lodo occ weno De Db C MERE ue Vets DA | 50 $350 $y, 650 $10,000 
A AAA A SCR UE | 5, 000 40,000 |............ 40, 000 
A A IO A | 1, 500 OO sis wince "em 1,740 
AAA etes ax A eps | 19, S65 106,271 117, 983 2724, 24 
NPAT osc otal ee eee hewn Ea LET eU | 25, S45 119, 315 1, 900 151,215 
New Jersey ............ AS A A e AAA 1,310 5,360 a eos ead 5, 350 
NOWCYOFE. olco eu ve ainda ee Ba dee be ceca yes | 10, 351 65, 051 1,595 65, 646 
A ee Aere RRERCIRÉL 802,170 | 2,879,671 612, 231 3, 491, UR 
TENON oo ese eo etse oue EE VE M DN eem 
Wiis 620 cea deur Pune eet AA deel plea CAL CL RU IL M UD. 
A fois le othe Nat OD Ge chet yas 330, 001 1,171,246 178, 295 1, 352, M; 
MAERIHIB orn es a tee oes wie Peto ela nee NS sh pee o6, 102 116,756 |............ 146, 7A 

(077: Sots bis ae T | 1,241,227 , 4,574,550 921,657 | 5,495,265 


The following table shows the average value of roofing slate per square since 1900: 


Arerage annual price per square of roofing slate for the entire country. 


a i c oxo EREE Ea haut eee 3.01 O coo DN 
A A A A A "—— EY 
1902.. TEE 3 15 1905 US Reemi ina el 4 ave dw RI e WEM wwe uo 1M S—— ll. e... 3 ng 
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The following table shows the total value.of the slate production of the United 
States from 1901 to 1905, inclusive: 


Value of slate produced in the United States, 1901-1905, by States. 


State. 1901. 1902. 1903. 1904. 1905. 


A O A e tod $4, 000 $4, 709 £14, 300 $10, 000 
California .......oooooccoonooooooroooo ooo. S15, 608 31, 500 70, 000 39, 200 40, 600 
COUT IR os Se russo iz estos tais etes 3, 000 4,000 |............ 4, 500 7,200 
MA A ta "mr 202, 325 206, 598 231, 230 181, 168 224,254 
Maryland Ai 105, 798 115, 084 137, 631 133, 972 151, 215 
O 0... eee eee cece eee eee NEL US EE se erg ED eccL EA 
NOW AG RG IA 30, 000 32, 000 83 43 esses sess 5, 360 
NOW VO rt ii 100, 960 126, 718 111, 998 71,543 66, 646 
Pennsylvania ccoo suu] 2,984,204 | 3,547,322 | 3,959,906 | 3,633,246 | 2,491,905 
A cina e aque tu LL alate ea nova een ants EE 60T RP TE 
Uri ——— —— —  —À —— a á—À M —— ROT UU esr alate 
Vermont gluta er oes Lu E e US 1,162,191 | 1,461,918 | 1,592,652 | 1,408,151 | 1,352, 541 
A NES 178, 979 160, 951 115, 356 | 130, 20« 146, 756 

A 4,787,525 | 5,696,051 | 6,256,885 | 5,617, 195 E 5, 496, 207 


The following table shows the price per square at the beginning of 1905 and 1906 
of the various kinds of No. 1 slate. The figures have been compiled from informa- 
tion sent in by the producers and represent the value free on board at the quarry. 
The figures are of especial interest and value at this time, as the comparison which 
they present for the two years 1905 and 1906 indicates a transition stage in the history 
of the industry, many localities showing a decrease i in the price of slate ranging from 
2» to 50 cents per square. 

A “square” of slate is the number of slate required to lay 100 square feet of roof, 
allowing a inch lap. The estimated weight of roofing slate of ordinary thickness 
is 650 pounds to the Square, and the slate is generally shipped in carload lots of from 
90 to Y0 squares per carload. 
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Sumber per aequare. 
Monson, Me., No. 1. 


4 


|: New York red. 


l 


Inch. | 


696 9x 7$3.50 865.50 


455, 12x 7 


400 12x 8 


850 12x 9 


820 12x10 
26; 12x12|..... Pepe 
874 14x 7| 6.40 10. 50 
328, 14x 8| 6.60 10. 50 
291 Mx 9, 6. 60 10. 50 
262 14x10 

219 14x12 


187 14x14 


27; 16x 8 


247 16x 9 
222 16x10 
202 16x11 
155 16x12 
139 


. 60 
50 


7. 00 10. 


x. 20 x10 


151/20 x11 
142 20x 12 
121| 20x14 


138] 22x11 


127| 22 x12 


108} 22x 14 


115,24 X 12 
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Price per square by sizes of various kinda 
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of No.1 slate free on board at quarry. 
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EXPORTS. 


The value of roofing slate exported from this country in 1905 was $408,309; it was 
$449,743 in 1904, and $838,683 in 1903. These figures show a decrease of $388,940 in 
1904 and a further loss of $41,434 in 1905. 

According to statistics by fiscal years ending June 30, the exports of roofing slate 
amounted to $945,352 in 1902, to $628,612 in 1903, to $726,715 in 1904, and to $424,777 
in 1905—a loss of $316,740 in 1903, a gain of $98,103 in 1904, and a loss of $301,938 in 
1905. 

In order to show the distribution of slate exported from this country, the follow- 
ing table is given by fiscal years, the figures not being furnished in this form by the 
Bureau of Statistics for calendar years. 

The following table shows the ports and customs districts from which and to which 
slate has been exported since 1902: 


Exports of slate from the United States, showing ports and customs districts and country 
from which and to which sent, in the fiscal years 1902-1905. 


| 1902. 1903. 1904. 1906, 


Port and customs district. 


Baltimore, Md .: cciaee se eee sk ba Se ee So ee Se ..| $240,734 | $221, 933 | $275,393 | $157,019 
Bangor; Mei i eode ce E Ae VW ES Rite dures 419 1,170 30 300 
Bellast Me cid ce ROS pane qute eu ved ud | sr A EN Rc ee REE ler UP NUM 
Boston and Charlestown, Mass ..........0.0.. cece cece nee 48,299 | 30,273 | 29,175 | 40,74 
Newport News, VA EMEN A A 6, 650 BO: ERUNT RENE 
New York. No Er eee rd scs uius tpe Diao | 374,264 | 207,250 | 284,750 | 145, MS 
Passamaquoddy, Me............... rr TER REN A AA eee td Reich 
Philadelphia, PH... den AA AI 243, 701 | 120,240 97, 247 l 34, 245 
Portland and Falmouth, Me................0.00ceee eee e eee PEE: eco Dae 378 | —€— 
Brazos de Santiago, Tex .......................lecl eee e wees HAN MK m UTERE NET 
Corpus Christi, Tex ¿Liens ox le y ve E us | 44 oiii | 506 zl 
New Orleans, A eA Ded RED E RENI nd echt sea: lenem denm 
Paso del Norte; TOS cit 20 — DNO ratas 
Puget Sound, Wash............seseseeeesee eene 1,343 1, 501 1,445, — 66 
S PME ION MT -————————— rM €— — — Bese steee 
San Francisco, A xu REED Xe vds sw ke tome e ue 1:999 así area 
ATIZONA oon "P 190. [uan E ¡CIA 
Buffalo Creek, N. Y... aeu as di 18,014 35, 185 29,034 32, $ 
Champlain, N.Y cr dd pa pl 6, 561 5,771 4,185 3,66 
E AA A 669 1,482 
A AAA A A A E eiie 
Memphremagog, Vt ............ 2... cece ee cee eee ee Inh | VAG AA eene uu prop EhkT 
North and South DüEOUL. 4.072 oe net Atte eee cee St Rd Suede meatu hoes sciat 3, a15 
OssvepatchiG N Y ossee och eta scd EE EE iS 3, 702 3, 714 3, 007 1, 669 
Vermon ccc o oe ot bene TN RW use aa PUR Pa Ust ue E MEER E I AED 317 10 

A | 915, 352 | 628,612 | 726,715 | 424,77 

Country. SS eee = 

BCU a esta os eee tree e wees as ra tee Ete 89. lesa A 
Rino. li eoe cer eet soe A put e ESAE AL ET BORN PEE 379 1,550 
GORGE ON | EN arsons 1, 440 1,565 
Netherlands st ae aa ac dioe 1,400 |.......... $, 298 8, +31 
United Kingdom .......... .... e co... 731,506 | 477,251 | 515,085 | 278,11 
Denmark E A E xETSIS Pin, eed, O | 47,957 17, 376 32,512 14, 335 
Norway and Sweden... .... o... a ox gra 25 usssoccuslesst Side mesons 
Eoo ——no eR cT ZEE 443 765 378 PAN 
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Exports of slate from the United States, showing ports and customs districts and country 
from which and to which sent, in the fiscal years 1902-1905—Continued. 


1902. 1923. 1904. 1905. 


Country—Continued. 

Dominion of Canada: 

Nova Scotia, New Brunswick, ete ................eeeeeees 232 £1,183 $240 $160 

Quebec, Ontario, ates A ERO bye | 28, 600 44,670 37, 242 43, 888 

British Columbia catar a l 1,543 | 1, 54 1,415 1, 982 
Newfoundland and Labrador ........... Lille eere AN PNE 59 531 
Central American States: | | 

A A EU. | 1,208 | E La A A —— 

Guatemala ..............Lss. ia De hina tah ote haa ERE ME ada etus 

A sei aaureed sense TU Non ls eU EEE | RUM 

NICRIBEUR p uL ELE EG pe Sus e d eR E | MICI | e Fn | 115 A 
A esce c eR le aco eM In E i Dec. SHI — 479 | 1, 085 271 
Miquelon, Langley, ete... . eee eee PECORE A AS qup 
West Indies: 

RGIS ieee s ct ol e dod ee Lui ee ren 6, 609 4,724 4,212 5, 353 

A es Benatemet teases n2 as 

Santo Dining. see tdi di | ls | ER ro | — 

CUDA osse Ad DNA FOROS £A ], 200 
Picco olore te UON Wu sd MR ede esu aiia dies ert TR | PUN Leu. | 761 | FECE 
Calo A cece ree oboe A Ss E [eae | E 69 
ECGURQOE osista Shah. A A ón Wis Boas deso | dal diee 
Guianas: | | 

Britis hossain rcr RE | ts ic tnu UE rere ee 

Dilteli cV ERE EIU PE EE E s REA a oe pu d EU 36» T1 UE Nets A 
Petti 2o s aX LEAL EE ELM Eus RU Eque ee ca eee que cs as A eran eee eae la et ee c 
Uruguay ........... We uS A duis tU It E IE us RED O 
CHA ur haben edm pense ee a ena ae beer | dad 49 | o ad 
East Indies— British e. ri ER RENATA uh A A E vacua 
British Australasia....... FOUTRE atest EON G 121, 921 70,970 | 120, 832 66, 28: 
A Rea Us Settee Pas d enit seite d Dyes c c 
Pig Wallet Islands ee Sc a en rueda t db ee a he eels esu su ee ee oe | SEQ 
British A frien, SOMO SEA Y ea eee E 679 1, 499 | 2,200 | ca 
Si PA A A A Ned aa Gee Gee aristas 
Philippine Islundssscsicetseveiietece eat ia id | drip | Met at | 27 

dT A AENA 915, 352 | G28, 612 | 726,715 | 424,777 


IMPORTS. 


There is practically no slate imported into this country. In 1904 slate valued at 
$9,845 and in the form of chimney pieces, mantels, ete., was imported; and in 1905 
the total value of imported slate was $9,854, of which $913 was for roofing slate and 
$5,941 for slate for other uses. 


SLATE INDUSTRY BY STATES. 


Arizona. —On the slate property mentioned in the report for 1904 as discovered in 
Arizona stripping and development work has been carried on, but os yet no slat: 
has been marketed from this deposit. 

Arkansas. — Development work has been continued in the Arkansas slate region, 
and with the building of roads and railroads sutliciently near the quarries to render 
good transportation available this material will be put upon the market, as a good 
demand for it is reported. It is stated that the railroad from Mena to Hot Springs 
is nearing completion, being already graded through the slate quarries. 
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California.—There was a good demand for California slate, but on account of 
extensive development work in the principal quarry, the output was not equal to 
the demand. 

Georgia.—The Georgia slate quarries were not operated to any extent, but gool 
demand and trade were reported. 

Maine.—The Maine slate trade in 1905 was better than in 1904, as is evidenced by 
the increase in value of the output. The increase, however, was in the milled slate, 
both the number of squares and the value of roofing slate decreasing. The total 
value in 1905 was $224,254; in 1904, $181,168, an increase of $43,086. 

In addition to the well-known slate quarries there is also a slate deposit in west- 
central Maine, in the Forks plantation, Somerset County, on the east side of the 
Kennebec River, said to have been operated in 1890. This deposit, which is about 
18 miles west of the North Blanchard quarries, lies within the broad belt of Paleo- 
zoic slate which Prof. C. H. Hitehcock’s geological map of 1885 shows as extending 
eastward from the Kennebec River to Schoodic Lake and beyond and as including 
the slate quarries of Brownville, Monson, and North Blanchard. The new slate 
prospect is in the southwest corner of the plantation, about 3 miles northeast of 
Caratunk village, a mile northeast of Pleasant Pond, and half a mile from the 
Washington schoolhouse. The deposit is exposed in Holly Brook, on land owned 
by Mr. Lawrence Hill. The approximate elevation of the prospect is 1,090 feet 
above sea level; that is, about 600 feet above the Kennebec River, but at about the 
same level as the nearest point on the Somerset Railway extension at Mosquito Nar- 
rows, 6 miles distant. 

In September, 1905, this locality was visited by Prof. T. Nelson Dale in company 
with Dr. George Otis Smith, of the United States Geological Survey, and Prof. Leslie 
A. Lee, State geologist of Maine, and the following description is taken from an article 
by Professor Dale in Bulletin No. 285 of the United States Geological Survey: 


The slate crops out in the bed of the brook, being exposed for a thickness of 30 feet or more across 
the cleavage. The excavation appears to have been from 10 to 15 feet deep. The cleavage strikes 
N. 55 E. and dips from steep northwest to 90°, but in the upper 10 feet there is a fold resulting in a 
steep southeast dip. The course of the bedding could not be determined, but the microscopic exam- 
ination affords indications that it is nearly parallel to the cleavage. 

The slate is bluish-black, of fine texture and cleavage surface, with a luster not so great as that 
of the Brownville slate but yet bright. It is graphitic, contains a very small amount of magnetite, 
has no argillaceous odor, does not effervesce in coid dilute hydrochloric acid, is quite sonorous, and 
is readily perforated. Neither the ledge nor the fragments exposed for fifteen years show dis 
coloration. 

Under the microscope the section shows a matrix of muscovite (sericite) with a brilliant aggregate 
polarization, proving it to be a mica slate. The cleavage is fine and regular. The next conspicuous 
feature is the presence of about 52 lenses of pyrite to each square millimeter, measuring (in trans 
verse section) from 0.02 to 0.06 mm. in length by 0.004 to 0.016 mm. in width. In sections parallel to 
the clenvage these lenses have an irregular outline and are often as broad aslong. They account 
for the limonitic staining on cleavage surfaces of water-soaked specimens. Quartz is abundant but 
minute. No carbonate could be detected. A few tourmaline prisms up to 0.11 mm. in length occur. 
Some scales of chlorite with interleaved muscovite measure up to 0.09 mm. Occasional zircon frag- 
ments nnd aggregations of rutile crystals appear. 

The constituents of this slate, arranged in the order of their abundance, appear to be muscovite, 
quartz, chlorite, pyrite, and graphite, with accessory tourmaline, zircon, and rutile. 

This slate at Pleasant Pond (the nearest important topographic feature) represents a different 
quality of black slate from either the Brownville or the Monson slate, having nearly as much luster 
and nearly as fine cleavage as the Brownville, yet without its abundance of magnetite and being 
without the dull and roughish surface of the Monson slate. It would prove suitable either for rooting 
or mill-stock purposes. 

Another ledge of similar slate has been exposed by trenching, about a third of a mile away, near 
the rond and Mr. Hill's house; but the slate here shows some false cleavage, at least at the surface. 
Should that feature continue into the mass, the slate would have little or no commercial value. This 
feature was not characteristic of the Holly Brook outerop. a 


a Contributions to Economic Geology, 1905: Bull. U. S. Geol. Survey No. 285, 1906. 
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Maryland.— Although conditions in Maryland were not reported as very favorable 
in 1905 the output increased in comparison with 1904, being valued at $133,972 in 
1904 and at $151,215 in 1905, an increase of $17,243. 

New York.—There was a slight decrease in the New York slate output in 1905, due 
to less mill stock being produced. The roofing slate showed an increase. The total 
value was $71,543 in 1904 and $66,646 in 1905, a decrease of $4,897. 

Pennsylrania.—The slate quarrymen of Pennsylvania seemed to suffer more from 
adverse conditions in 1905 than those of the other States. Demand was spasmodic, 
in some cases greater, in others less; in general about the same as in 1904, but 1904 
was not considered a good year. The demand was principally for the cheaper grades 
of roofing slate, the production being larger, büt the prices less by from 10 to 20 per 
cent. The demand for mill stock was not so good as in 1904. 

There was less ex port trade, and in many instances the quarry conditions were not 
such that the best slate could be taken out, operators taking advantage of slow demand 
to enlarge or improve their quarries. 

The total output was valued at $3,633,246 in 1904 and at $3,491,905 in 1905, a 
decrease of $141,341. 

The number of squares produced increased from 778,825 in 1904 to 802,170 in 1905, 
or 23,345 squares. The value of these squares decreased from $2,922,259 in 1904 to 
$2,879,671 in 1905, a decrease of $42,588. The average value per square was $3.75 in 
1904 and $3.59 in 1905, a decrease of 16 cents per square. 

Of the three counties producing slate in Pennsylvania— York, Lehigh, and North- 
hampton—York County showed an increase iñ output; Lehigh decreased in total 
value and in the value of mill stock, but increased in quantity and value of roofing 
slate; and Northampton, whose output more than equals that of Lehigh and York 
combined, decreased in value of mill stock and in number of squares produced, and 
also decreased in the value of these squares. 

The following table shows the slate production in Pennsylvania in 1904 and 1905, 
by counties: 


Slate production in. Pennsylvania in 1904 and 1905, by counties. 


1904. 
t , Number of ; Milled Total. 
County. | squares, Value | slate. value. 
——————————————————————M—M— ———— Che PU IS — Oe ee 
A telat a dia: | 14.239 — $79,992 |...........- $79, 992 
Lehig Bx diues oos Cer vie e Re wa OC s dad eres 295, 563 808, 428 $206, 734 1, 015, 162 
NOPUBSADIDÉOIL, rt aati vex Ee Que RES VE e 559,023 | 2.033, 839 504, 253 2, 534, 092 
A A eta ete EE 778, z] 2, 922, 259 710, 987 3, 633, 246 
1905. 
NG A a ah E ate DI Sacre 16, 636 $93, 957 250 $91, 207 
4 PA 231, 191 826, 808 120, 130 916, 938 
NOortlnunmpltolt otk c clc E ee sa sceau duod 554, 340 1, 958, 906 491, 854 2, 450, 760 
A A 802,170 | 2,879,671 | 612,234 | 3,491,905 


Tennessee. — Development work only was done in the Tennessee quarries in 1905. 
Transportation facilities are being provided which will render this product capable 
of being put on the market. 

Utah. —Development work, with no output for commercial purposes, was done in 
the Utah slate quarries in 1905. 
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Vermont.—There was a decrease in the number of squares and in the value of roof- 
ing slate quarried in Vermont in 1905, and a small increase in value of milled slate, 
resulting, however, in a decrease of $55,610 in the total value, from $1,408,151 in 1904 
to $1,352,541 in 1905. The average price per square increased 1 cent, from $3.45 in 
1904 to $3.46 in 1905. The roofing-slate operators reported generally lower prices 
and slow demand, while those dealing in milling stock noted conditions as very 
favorable. 

Virginia.—There was considerable activity in the slate trade in Virginia in 1905, 
new quarries being opened and old ones reopened. There was a good demand for 
this slate, although prices were reported lower and labor higher and scarce. The 
output increased from 31,852 squares, valued at $130,208, in 1904, to 36,102 squares, 
valued at $146,786, in 1905, an increase of 4,250 squares and of $16,578 in value. 


STONE. 


INTRODUCTION. 


The figures of production as given in this report are classified for simplieity of treat- 
ment into the following classes: granite, trap rock, sandstone, bluestone, limestone, 
and marble. 

Under granite is included the true granites and other igneous rocks as gneiss, mica 
schist, andesite, svenite, a small quantity of serpentine, quartz porphyry, lava, and 
tufa stone, diabase, trap rock, basalt, diorite, and gabbro. These in themselves are 
quarried in too small quantities to admit of the practicability of being tabulated 
separately. The trap rock output of California, Connecticut, Massachusetts, New 
York, New Jersey, and Pennsylvania, however, represents an industry by itself, and 
it is, therefore, considered advisable to show the value of this stone separately from 
the other granite. 

Under sandstone, in the States of New York, New Jersey, Pennsylvania, and West 
Virginia, is included a variety of sandstone called bluestone, and as this is an industry 
by itself in New York and Pennsylvania a table is given showing the output apart 
from the sandstone. In Kentucky a variety of sandstone is quarried locally known 
as freestone. 

"The figures given for sandstone do not include the value of sandstone quarried 
and made into abrasive materials, the sandstone crushed into sand and used in the 
manufacture of glass, ete., nor bituminous sandstone. 

The limestone figures in previous reports have included the lime burned from a 
large quantity of limestone quarried whose value could only be reported as lime.: 
In 1905, however, the lime industry, being closely allied with other lime products, 
is given in a separate report, and the value of the lime is excluded from all totals 
appearing in this report. In limestone also is included some stone sold locally as 
marble, but not reported separately by quarry men. ' 

Marble includes a small quantity of serpentine marble quarried in Georgia, Wash- 
ington, and Pennsylvania, and a small quantity of onyx marble. 

Slate, whieh has formerly appeared as a chapter of the stone report, is published 
separately for 1905, the figures for slate being excluded from the totals given below. 

The values given represent the value of the stone as it leaves the hands of the 
quarrymen and does not include any freight charges. When the stone is worked or 
dressed by the quarry owners and sold in this manner, the value of the dressed stone 
is given. This applies especially to the stone quarried for use as building stone and 
for monumental stone. 


a The collection and complied of the statistics and the Ba eon of this report have been 
carried on by Miss A. T, Coons, statistical expert, of this oflice,—D, T. D. 
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PRODUCTION. 


The following table shows the value of different kinds of stone produced in the 
United States from 1895 to 1905, inclusive: 


Value of the different kinds of stone produced in the United States, 1895-1905. 


Year. Granite. | Trap rock. | Sandstone, | Bluestone.| Marble. Limestone, Total. 
1% ccoo $5,894,328 |............ $4,211,314 | a $750,000 | 82, 825, 719 | $9,974, 222 | $26, 055, 53 
TS9G A 47,945,991 en 1, 023, 199 a 750, 000 2,859,136 | 8,387,900 ! 23,965,229 
IC CREER 8,905,075 |... . esses. 4,065,445 | 4900,000 | 3,870,584 | 9,135,567 | 26,576,671 
pho A 9,324,406 |............ 4,724,412 |a 1,000,000 | 3,629,940 | 9,956,417 | 28.635,17 
1899... ril ls 10, 343, 298 | $1, 275,041 |54,910,111 815,284 | 4,011,681 | 13,889,302 | 35,244,717 
1900 AAA 10,969,417 | 1,706,200 | 55,272, 865 | 1,198,519 | 4,267,253 | 13,556,523 | 36,970,777 
DOOD a is 14, 266,104 | 1,710,857 | 56,974,199 | 1,164,481 | 4,965, 699 | 18, 202, 843 | 47, 2,19 
TO cocino 16,083,475 | 2,181,157 | 9,430,958 | 1,163,525 | 5,044,182 | 20, 895, 355 | 54, 795, 682 
1903........ iei 15,708,798 | 2,732,294 | 59,482,802 | 1,779,457 | 5,362,686 | 22,372, 109 ^. 57, 425,111 
TOE ceo 17,191,479 | 2,823,546 | 58,482,162 1,791,729 | 6,297,835 | 22,178, 964 | o8, 765, 715 
ESA 17,563,139 | 3,074,554 | 68,075,149 | 1,931,625 | 7,129,071 | 26, 025, 210 | 63, 798, 748 
a Estimated. b Does not include value of grindstones and whetstones, 


s From this table it will be seen that the total value, excluding the products above 
mentioned, of the stone reported to this office in 1905 was $63,798,748. The corre- 
sponding value for 1904 was $58,765,715, an increase of $5,033,033. In 1904, when the 
figures for 1903 were $57,433,141, the gain was $1,332,574; in 1903 the gain over the 
figures for 1902 ($54,798,682) was $2,634,459; in 1902 the gain was $7,514,499, and in 
1991 $10,313,406. The increased output for 1905 was caused by more activity in the 
building trades, and chiefly by a large increase in the output of limestone for use as 
furnace flux, as demanded by the reopening of many iron furnaces. 

Granite, marble, and limestone increased in value of output, while sandstone 
decreased slightly. 

Limestone showed the largest increase—from $22,178,964 in 1904 to $26,025,210 in 
1905, or $3,846,246. 

Granite, including trap rock, gneiss, basalt, etc., increased from $20,015,025 in 1904 
to $20,637,693 in 1905, a gain of $622,668. The trap rock increased from $2,823,546 
in 1904 to $3,074,554 in 1905, or $251,008. Other granite increased from $17,191,47 
in 1904 to $17,563,139 in 1905, a gain of $371,660. 

Marble increased from $6,297,835 in 1904 to $7,129,071 in 1905, a gain of $831,236. 

Sandstone, including bluestone, decreased from $10,273,891 in 1904 to $10,006,774 
in 1905, a loss of $267,117. Bluestone increased from $1,791,729 in 1904 to $1,931,625 
in 1905, a gain of $139,896. The sandstone figures decreased $407,013—from $8,482,162 
in 1904 to $8,075,149 in 1905. 

The following tables show the value of different kinds of stone produced in the 
United States in 1904 and 1905, by States: 
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Value of various kinds of stone produced in 1904 and 1905, by States. 


1904. 
State. : Granite. |Sandstone.| Marble. | Limestone. rr 

A IU DRIBR 3 0A seta casei ho eee ON $12, 788 (a) $198, 723 $511,511 
MAS ceps TR rer (0 — A sexti 
ATIZODA oia PLA ba es $2, 500 91, 960 (a) 250 94, 710 
ATA ts 52,616 63, 950 (a) 106, 147 222,713 
California eii dis b 1,742,230 735, 662 $57, 659 74,670 2, 610, 321 
Colorado sica 91, 132 2RI- 1432: s oscar s 124, 600 496, 874 
Connecticut. air b 854, 784 117, 696 (a) 830 973,310 
Delt WRIGel... rol IQ DAS 272 A A rm 245, 272 
o TOME c e v 34,278 34, 27 
GOOF B MAP 942, 466 |............ 690, 714 15. 200 1, 648, 380 
HaWallios tdci Ver A AA eas ad 8 adds ie Sedans 22,042 
BORN Osc wees cae ee Get eds wa ae ee el nsus teet eed 9,320 lacio ` 5, 900 15, 220 
nti X TP M REDE AT SIT AAA 2, 690, 822 2, 738, 199 
Jndiä nä 2 ee arses EE EO tc ales d e dt wash 22,681 1.... us 2, 789, 500 2, 812, 181 
Indian Territory ..................... A waece s Es 6, 076 11, 228 
IOWH. 2 ace A E EEEE dre airo A 442, 585 451, 885 
AA A A 130,916 li cis 799, 286 929, 802 
Kentucky PA A 93,622 |............ 692, 417 786, 039 
AA ce Stee el aeina meee es E sce cae dias ceed ox v Rat 8,315 
MAING 2iiicworeeeck eN 2, 400, 509 AA E IR 2, 955 2, 403, 464 
Maryland oe eek eed: 815, 471 8, 998 73, 814 128, 421 1, 026, 704 
Massachusetts ................... esee. b 2, 868, 305 320, 861 183, 388 7,566 8, 340, 120 
Michigan.................0.ceceeeeee elm e 74,868 |...ooooo.... 501, 708 576, 576 
MIOS oos sac ed a dient 405, 956 319; 209 lisas 517, 940 1, 243, 106 
Mississippl............................ A A A Me 440 
E A es ieee Y: 155, 716 44, 455 (a) 2,277,969 | 2,478,140 
Montana uuu lb d eR RUE Rex LE 33, 890 64,232 A 109, 765 207,887 
Nebráska soreer oA e a ao eed les wx DER R ES ss 236, 780 236, 922 
NeVBEOR. oras A dV EAS 1, 200 10, DÀ. losses cic lose sor EP 11,758 
New Hampshire...................... 9OT ABT. ecd ses cusa ke dese us pa eae 927,487 
Now o AA b 833,518 236, 426 |............ 76, 710 1, 146, 654 
New Mexico..........cececcececeeeses PENES: 133, 390 4,250 |....... esee 137, 640 
New LO Ea 622,986 | e 1,755, 524 565, 957 1, 636, 255 4, 080, 752 
North Carolina ....................... 297,749 250 2,741 12, 088 312, 8:23 
ODIO re a 1, 808, 062 |............ 2, 106, 355 4,214, 417 
Oklahoma oos osos das 26, 930 2,995 [ s as Rs 92, 246 122, 171 
OPC RON Ecos epus arde Use weed ees 235, 213 6,186 [..oecsvzR es 5, 390 246, 789 
Pennsylvania ..... Miao pas ui tees cl b 900, 530 | c 2,641, 510 90, 390 3, 708, 750 7, 341, 180 
Rhode Island............0..ccseeseeee TS Dio» AEE MOL uS 312 685, 204 
South Carolina ....................... A hu ar m T EE LS 225 882, 653 
South Dakota....... Pp een eae 900 338,970 |............ 3, 954 343, 824 
Tennessee ............ uiid EEUU ees eee CUL 24, 868 606, 259 288, 053 818, 150 
ps E AO ne oM du 348, 317 209,313 |. cess os exe 252, 745 810,375 
O O O 7, 980 70, 168 3, 950 170, 447 252, 545 
Vermont. sso ee me usu eusir ier REP 2,417,979 |............ 4, 004, 669 9, 653 6, 462, 301 
Virginia ..... ..... A 510, 788 18,022 AAA 165, 459 659, 769 
Washington .................. sese. 422, 508 88, 185 23, 098 71,857 605, 648 
West Virginiad odore eoe adds 287, 381 haus oR essere 460, 303 747, GRA 
Wisconsin 2.0.2.0... eee cee cece ence 724, 422 158,503 |............ 738, 684 1, 621, 609 
WYOMING 0 ckLeot Ea PU PRESE S 557 30, 986 2, 000 15, 090 48, 633 
is AA een rn d 59,916 |.............. 59, 916 

"Tot lucet etos io ia b20,015,025 |e 10,273,891 |d6,297, 835 | 22,178,964 | 58,765,715 

a Included in other States. d Includes Alabama, Alaska, Arizona, Arkansas, 
b Includes trap rock. Connecticut, and Missouri. 


e Includes bluestone, 
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Value of various kinda of stone produced in 1904 and 1905, by States— Continued. 


1905. 
State Granite. Sandstone. | Marble. | Limestone. | iud 

x. Ve m ies CEN — m Iu ara ae 
AUDI A lees) EE $28,107... | — $2,103 | $360, 210 
B WIES e REI RU UN. ae ee ay | O10 NER | 710 
ATIZOTUN doas Trece Re Rob atta wees $3, 700 65.508 locis eer 135 69, 593 
uU LI m" ——Á— 90, 312 53,161 1, 000 | 151,818 : 301, 291 
Cano Tic ae uy Sn e DR eR DEL 1, 700, 518 685, 668 95, 510 | 49. 902 i 2, 531, 908 
Colorado ora ep cases 73, 802 453,029 |....... eonee i 289, 03) | &16, 751 
Connecticut --—-—-—-—-—-—-—— 949, 888 02.018. usse wae s x 1, 955 1, 014, OH 
DGINWATO as 1578 AOS, A pin xs atquc a ie ei ie ahh ee ous | 178,428 
PGA MORTC. AS JEN SANE 5, 800 | 5,0 
A LOT DN o ok 902179017 (cias 774,550 9. (G0 | 1, 754,787 
Hawnii...........eees. MERE AD AAA RES TORIO ———— € 33, 550 
Hone cha ade tx ex Ca RES 1,5 22, 26» | TORIA i 14,105 37,870 
O oe Eri etse ausi vas Ba Ma 29, 115 oru dates ted s | 3, 511, 590 3, 541, 005 
TRANG deese te ERR Ee cabo A p cius 15,431 ooo EI des 3, 189, 29 3, 204, AN) 
Indian Territory ................... 1, 800 29 1908 bere gree a ees 5,512 9, 510 
O A DM AN A AA 451, 731 461,126 
Barb a aea ento ves censo [Lauree s Auc IED | 925, 389 1, 063, M6. 
AO A ape osea ca Ri aeta 280, 079 Dr A | 744, 465 1,025,044 
LU DS HUE S are ects bac E ee de uon be al ee eee Me ees | Leavy Packer DoS RDICdas qu uut edule 
MOMO aiii AAA | DS | 7,128 2,121,253 
NEU IA, sat uei vss oca x bead 057, 018 12, 984 | 13%, 404 | 119,402 | 1,257, 85 
Massachusetts oc... cc cece eee ee eee 2, 03, 829 367, 461 106, 360 65, 908 3, 253, (558 
ETT NUNT 123,123 Jo... ee. eee. 544,754 (67, ST? 
O hos e uus 451, 905 BOLLO leon 555,401 | 1,331,949 
Mississippi... .. 2. eee eee eee CIO AA A CREE NR CNONE Tr M AA 
A Lunes os Ey br ewes CEMEN 180,579 AN pp 2, 238, 164 2, 446,429 
MID ros Sea vn RA 3T e eb 126, 430 LODO Loose rius } 103, 123 274, 062 
INCITA: vated date wn ee el a t Ebo Se us Wat 120 AEVO | 225, 119 peto se 
NVI sities os de e etaed eio dg 1. 500 IDEEN | da 1,500 
New JampshiTC.......oo.ooooooo.o.. Riedel) AA ds PE RSS, 371 
A A der da hs So, 709 mU PIU eoa aout | 147, 358 1,276,781 
NOW EMO ds sas 101, 522 2,200 | 7,200 110, 922 
NOW Vorka dista dldroias 765,777 | 41,831,756 705,727 ' 1,970,968 | 5,361,222 
North GCUurolflibocoe ssa vae e bee 061, 575 II INS ied ami esee 16, 500 | 685, 561 
NOE Dakoti 5o een ee ce ROE UE A e pice) aed 1,055 AA PEA 1,05 
A Bina gens cathe Se wlohe, | Suit aer RR E as 1,711, 472 ONE 2, 500, 793 | 4,95, M5 
Oklahoma........eeeeeee eene 18, 920 19,910 | oder: | 163, 412 195, 246 
OIL LA iere dede S Roo PEN t we 55, 330 1:450. buie alia | 8, 600 95, 1% 
Pennsylvania o.....0..2.20000- e STO, SIS 02, ANT, 939 97, 887 4, 499, 503 7, 906, 177 
Rhode Islund........LLuluuuu....... QW IN AAA MCN 300 556, t^ 
South Caroling .....o.o.ooooooomoo... | AT UST oui uda vec ee uae eda ee eee gal eke | 297, 24 
NIBIL ODORE T"-————PCrr—r 193, {08 lc Leoes uk 6,653 200, 061 
Tennessee Lecce cece eee e eee puc 8,715 552, 229 401, 622 99?, sé, 
(I IM E | 132,193 | 133 ON oti cerea 171,847 27,321 
tulisse scendere aea 13,630 ' 43, 429 1,150 232 019 290, 725 
Vermont conocen 2 TI NM ousou cere 4, 410, 820 11,095 | 6,93, 76 
VPP A beo d dmi | 452, 390 | 2,000 |: beter tus 212, 66) 667, 054 
Washington ...o.o..oooooooomommmoomoo. 681, 730 124, 910 60, 000 02, 470 919,110 
West Virginin .....oooooconnconnno.. | er rae 171,809 Liza erede 671, 318 842,627 
Wisconsin ...............: erre 825, 627 TOL VAT read ns esr 804, 081 1, 791, 44; 
WS OMI ec on ee tad oa eo ove ridet ure ky 33,591 2, 500 23, 340 59, 431 
A ttis Sc a mda b 20, 637, 693 | 210,006, 774 7,129,071 26,025,210 | 63,798, 745 


a Includes bluestone, 


o Includes trap and other igneous rocks, 


STONE. 1095 


The following table shows the rank of the States in 1904 and 1905, according to 
value of production, and the percentage of the total produced by each State: 


Rank of States in 1904 and 1905, according to value of production, and percentage of total 
produced by each State. 


1904. 1905. 
© 3 Per- E y Per- 
aa State. i M EA centage | z State 29 centage 
3% *  joftotal.| S of total. 
e as 
1 | Pennsylvania .......... $7,341,180 | 12.49 l | Pennsylvania .......... $7,956,177 12. 47 
2| Vermont ............... 6,462,301 | 11.00 2| Vermont ............... 6, 993, 765 10. 96 
3 | New York .............. 4,580, 752 7.79 3 | New York.............. 5, 364, 222 8.41 
4 ONO tal 4, 214, 417 7.17 4 ODIO ss cisci Se oet Sea 4, 595, 265, 7.20 
5 | Massachusetis.......... 3, 380, 120 5.75 | 5 | Illinois ................. 3, 541, 005 5. 55 
6 | Indiana ................ 2, 812, 181 4.79 6 | Massachusetts.......... 3, 263, 058 5.11 
7 | DinoiS................- 2, 738, 199 4. 66 7 | Indiana ................ 8, 204, 680 5.02 
8 | California .............. 2, 610, 321 4. 49 8 | Maine Lo ees erre ns 2, 721, 223 4.27 
9 | Missourl................ 2, 478, 140 4.22 9 | California .............. 2, 531, 928 3. 97 
10 | Maine uos rer 2, 403, 464 4.09 || 10 | Missouri................ 2, 446, 429 3. 83 
11 | Georgia....... common.» 1,618,380 | 2.81 || 11 | Wisconsin.............. 1,791, 447 2. 81 
12 : Wisconsin .............. 1, 621, 609 2.76 || 12 | Georgia ................ 1,754,787 2.75 
13 , Minnesota.............. 1, 243, 105 2.12 | 13 | Minnesota.............. 1,331, 949 2.09 
14 | New Jersey............. 1,146, 651 1.95 ¡| 14 | New Jersey............. 1,276,781 2.00 
15 | Maryland .............. 1, 026, 701 1.75 |; 15 | Maryland .............. 1,257, 838 1.97 
16 | Connecticut ............ 973, 310 1.66 || 16 | Kentucky .............- 1, 025, 044 1. 61 
17 | Kansas ..........- see 929, 802 1.58 || 17 | Connecticut ............ 1, 014, 064 1.59 
Js:| New Hampshire........ 927, 487 1.55 18 | Kansas ....oooomooooo... 1, 003, 006 1.57 
19 | Tennessee .............. 818, 180 1.39 | 19 | Tennessee .............. 992, 566 1.56 
20 | TOXRS siii 810,375 1.38 || 20 | Washington ............ 919, 110 1. 44 
21 | Kentucky .............. 786,039 | 1.34 || 21 | West Virginia .......... 842, 627 1.32 
22 | West Virginia .......... 747, 684 1.27 |, 22 | New Hampshirc........ 838,371 1.31 
23 | Virginin.........--..-.- | — 689,769 1.17 | 23 | Colorado ............... 816, 751 1.28 
24 | Rhode Island........... 685,264 | 1.17 | 24] Michigan............... 667,877 | 1.05 
25 | Washington ............ 605,615 | 1,03 | 25 | Virginia........-....... 667, 050 1.05 
26 ¡ Michigan............... * 576, 576 .98 |, 26 | North Carolina......... 585, 561 .92 
27 | Alabama ............... $11,511 .87 || 27 | Alubama............... 560, 210 . 88 
28 | Colorado ............... 496, 874 .85 || 28 | Rhode Island .......... 556, 664 .87 
29 | Iowa ............... 451, 885 COLE 29 OWI Sah taken les eal te 461, 126 .72 
80 | South Carolina. ........ 382, 603 .65 | 30 | Texas ........... suus. 427,321 .67 
31 | South Dakota........... 313, 824 . 58 31 | Arkansas ..............-. 301, 291 .48 
32 | North Carolinn......... | 8p 828 .53 | 32 | South Carolina ......... 297, 284 .47 
33 | Utah ................... (0 252,545 EAE MH p p 290, 728 . 46 
S4 l'OPOROI ais 246, 759 .42 || 34 | Montana ..............- 271,669 .43 
35 | Delaware............... 215,272 .42 | 35 | Nebraska............... 225, 239 .35 
36 | Nebraska............... 236, 922 .40| 36 | South Dakota .......... 200, 061 31 
37 | Arkansas ............... 222,713 .38 | 37 | Oklahoma.............. 195, 246 .31 
38 | Montana ............... 207, 887 .85 i 35 | Delaware............... 178, 428 .28 
39 | New MEXICO comu 137, 640 .23 39 | New Mexico............ 110, 922 17 
40 | Oklahoma.............. 122, 171 .21 40 | Oregon ........... eee eee 95, 159 .15 
41 | Arizona ..............-- 94, 710 .16 | 41 | Arizona ..............-5 69, 393 ETI 
42 Other States ............ a 59. 916 . 10 42 Wyoming A A ae diea 59, 431 
43 | Wyoming .............. 48, 633 | 43 | Idaho vis ccs epod e 37,870 
44 | Florida ................. 34,278 | | 44 | Hnwall................. 33, 550 
45 | Hawait................. 22, 042 | 45 | Indian Territory ....... 9, 510 
46 | Idaho .................. 15, 220 og | 46 | Florida................. 5. 800 :28 
47 | Nevada................. 11, 758 “ll 47 | Nevada...............-- 1,500 
48 | Indian Territory ....... 11,225 48 | North Dakota .......... 1, 055 
49 Louisiana .............. 8,315 | | 49 | Alaska ...........0--... 710 
50 | Mississippi ............. 440 ' | 
LO cease ees 98, 765, 715 | 100.00 | Total............. 63, 798, 748 | 100. 00 


a Includes small values for marble quarricd in Alabama, Alaska, Arizona, Arkansas, Connecticut, 
and Missouri. 
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From this table it will be seen that in 1905 Pennsylvania, producing all varieties 
of stone, ranked first in value of output. Vermont was second, followed by New 
York, Ohio, Illinois, Massachusetts, Indiana, Maine, California, and Missouri, in the 
order named, each State having a value of over $2,000,000 for the total output. In 
1904 this order was: Pennsylvania, Vermont, New York, Ohio, Massachusetts, Indi- 
ana, Illinois, California, Missouri, and Maine. 

The following table is given to show the total values of the stone used for various 
purposes in 1904 and 1905; only those values are given which are for uses common 
to two or more varieties of stone: 


Value of granite, sandstone, limestone, and marble used for various purposes in 1904 and 


1905. 
1904. 
Kind (rough and “(rough a XA | Flagsto Curb Pavi Crushed 
nd. rough an rough an agstone. rbstone. aving. 
dressed). dressed ). stone. 
Granite .......... $6, 940, 425 $8, 668, 682 $58, 152 $769, 462 $1, 983, 328 94, 952, 045 
Sandstone ....... 5,125,858 |.............. 1,110, 168 1, 253, 492 664, 062 1, 019, 451 
Limestone ....... 4,543, 700 |.............. 108, 029 277,772 186, 670 9, 558, 626 
Marble........... 2, 278, 412 2.0928. 099 A A II AA 
Total....... 18, 883, 455 5, 991, 714 1, 276, 344 2, 800, 726 2, 834, 060 15, 530, 122 
1905 
Granite .......... 97, 298, 797 $8, 842, 368 $38, 838 $762, 430 $2, 133, 873 $4, 923, 706 
Sandstone ....... 4,702,189 |.............. 1, 221, 348 1, 044, 983 716, 682 1, 00%, 770 
Limestone ....... 5,812, 183 |. corde 223 127,801 283, 426 231, 785 10, 487, 638 
Marble. .......... 2,927,640 | | 2,270,217 |......-. seres leeren 
Total....... 20, 240, 809 6, 112, 585 1, 387, 987 2, 090, R39 3, 082, 310 16, 419, 614 


Ag will be seen from this table, the value of building stone increased $1,357,354, 
from $18,883,455 in 1904 to $20,240,809 in 1905. In 1904 the building stone output 
decreased $912,036 from $19,795,491 in 1903. 

In 1905 monumental stone increased $120,871, from $5,991,714 in 1904 to $6,112,585 
in 1905. 

The value of flagstone increased from $1,276,344 in 1904 to $1,387,987 in 1905, a 
gain of $111,643. 

The value of curbstone decreased $209,887, from $2,300,726 in 1904 to $2,090,839 in 
1905. 

Paving material was valued at $2, 834,060 in 1904 and at $3,082,340 in 1905, an 
increase of $218,280. 

Crushed stone increased from $15,530,122 in 1904 to $16,419,614 in 1905, a gain of 
$889,492. In 1905 for the first time the statistics of the quantity of stone crushed 
were collected. 
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The following tables show the values of crushed stone produced in the United 
States, by varieties of stone, in 1904 and 1905, and in 1905 also the quantity of stone: 


Value of crushed stone produced in the United States in 1904, by kinds of stone. 


Road Railroad Total 

Kind making. | ballast. | Comerete- | value, 
GIANG i Ss ad $857, 627 $514, 328 $957,337 | $2,329,292 
julii d quem A eee 1, 652, 072 400, 284 570, 397 2, 622, 753 
LADS (ONG Hass oe eds dence dea | 3, 714, 987 | 3,153,002 | 2,690, 637 9, 558, 626 
Bündstonle avisar iaa 338, 287 440, 442 240, 722 1, 019, 451 
A duse Le bin A EE WARREN EISE. | 6, 562,973 | 4,008,066 | 4,459,093 | 15,530, 122 


Quantity and vulue of crushed stone produced in the United States in 1905, by kinds of 
stone. 


[Short tons.] 


Road making. Railroad ballast. Concrete. Total. 
Kind. ———— É———————— | | 
Quantity.; Value. Quantity. | Value. Quantity.| Value. ¡Quantity.| Value. 
Granite .......... | 884,934 | 756,923 | 733,397 | $428, 567 11,037,996 | $960, 110 | 2,656,326 |$2, 145, 600 
Trap rock ........ 2, 634, 290 1, 762, 811 435,511 | 230,976 11,207,240 | 784,919 | 4,277,041 | 2,778, 106 
Limestone ....... ' 6,446,518 3, 837,041 | 8,167,261 3,826, 811. 4, 720, 389 |2, 823, 786 |19, 334, 168 |10, 487, 638 
Saudstone ....... 452,268 | 355,269 769,404 | 341,957 | 371,415 | 311,044 | 1,593,087 | 1,008, 270 


Total....... 10, 418, 010 P 712, 044 |10, 106, 573 |4, 827, 711 |7, 337, O89 |4, 879, 859 (27, 860, 622 |16, 419, 614 


These figures show an increase in the limestone and trap rock crushed and a 
decrease in granite and sandstone. 
The total average value per short ton in 1905 was 59 cents. The average value per 


= of granite was 81 cents; trap rock, 65 cents; limestone, 54 cents; and sandstone, 
cents. . 
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The following tables show the value of crushed stone produced in the United 
States, by States, in 1904 and 1905, and in 1905 the quantity of crushed stone: 


Value of crushed stone produced in the United States in 1904, by States. 


State. Granite. Limestone. | Sandstone. | Total value. 
A ee au pe 4 ace fr e e aD RR $17,356 AP | $17,356 
PULO A A ieee phates: #1, 580 | 1,50 
ATL A ieam a Me Teu Edi. $31, 566 39, 050 11,125 85, (41 
California......... lines? 610, 053 14,075 112, 596 | 730, TA 
Colorado ........ Le so dite DM dee e be Edd 20,998 |. ccccccescsees 4, 655 | 24,53 
Connecttltanirania ci aa 299: A ce nl O RRA 29 297 
DEA AA ERROR Rea 142: 709 A PA 142,732 
A e Res 300 (nnne 300 
Gorin A hr EA Ada ee E NR 117, 280 15,40) ads 132, 480 
ULT AMOR le ieee locket E A 22,042 |......- esses para 22, 012 
DUG Bs ERE she dan ee os 1, 567, 192 | 14,585 1,581,777 
Indianao A ene RR RR GRE 383, 183 (LL... 2. eee 383, 158 
Indian Territori 18 6,070 oos vv eed | 6, 024 
MO qe D ——— 135, 421 100 135, 521 
Kulissen soutenu. te imde ciao Re ede nu a etd Sen 521,122 49,830 | 570, 952 
| DIL S ME E mc 498, 244 2, 950 901, 191 
Louis iesus os eee sco dabo Fee Esl iaceret at ene ene cuu qiia Dos CR CR 1,310 1,310 
MATO: ico a Se ghisa n IO, TII [usse ey ws sadips EAE. 10, 711 
MAFIA Dei te 271,311 MIH aros 382, 435 
Massachusetts. diia ts 107, S43 Loreto ws 213, 739 621, 5x2 
MICH) cani NS ee ee i DIL P 176, 500 1,800 178, 300 
MINNESOTA o aso ERR e PEERS Resse ER UE 51,589 147, 496 11,365 210, 40 
MIMO OS fece gave VER S wake eod aute e esa es 69, 811 1, 369, 355 220 1, 439, 26 
MOTI i cess kx v ek ta e FAKE a eens DOO: uscar 1, 669 2,169 
NUDE si A ade iR ERAN 112, 211 32 112,243 
NEVA AA AN A A RR E 400 400 
New Ham psliife ccs... dec enses enr rhe AN A ladon et souec cas 15,521 
New Jersey -.-....- cece eee cece eee e eee n ences 759, 773 2, 984 7,113 769, 870 
NOW MUXIUUA in Oe ie coe rS nee ote Bk tl oe e a sx eoa xu QUEUE. 130, 891 130, 594 
NOW YOR cv oseséxes Ao uk Une eii 480, 236 948, 363 29, 915 1, 455, 514 
North Carolina sino dt 93, 396 12,088 Iosue dues 105, 451 
Oll sou pas uc bi e d nae OA EE EEA 1,315, 414 26, 390 1,371, NH 
OKIA HOIlb sn tn a RES Sees esa E rd Y REIR 60,020 oca 60, (JU 
OTEO 2 qe Pisce pe OR eR Rb duc. AP e dosi UN NI | ocak wewelan sas 111 Os, yh 
Pontsy Ivalilio s seccurxE ads A 667, 093 1,281, 992 240,541 2, 189, 625 
Rhode Island ........o.ooooonroonnrorononaracos TODO DEO ace a are E desc deo oe wees cata ee 130, 573 
South Carolina. ace er ares eh seine ROS XR xS ens 72, 893 NAAA 73,018 
South Da KOs sil ta A as 2, 400 31, 826 Y, 226 
TENES DU org RV EET nde E ous CN ewensa (ka ve salu E dr wane Se 147,001 2, 733 119, 737 
TOXHS2LaL 4 v desea a tease EC TT ese 70, 107 42, 619 45, 356 158, 412 
Dial A 2 eie eam escritos set iore C nes 13,19 sess est vie 13,19 
VETMOMT ya eas 2, 960 4.901 xe T E 6, 59] 
o VC 239, 335 38, 249 12,672 290, 256 
Washinton a coe dde vetuit 69, 241 150 2, 900 71.59] 
West Viinit e oot 2s Gs cele Racemi E URN Ee Ted e A ai 202, 166 46, 128 248, 24 
MOISCODSIAA eave cde tesa eue eRack ws doa 194, 402 342,568 | 12, 804 549, 274 
A O rarae Dern uut 1,100 2, 709 3, $ 


"TOt ecoute Mos. d NOM 4, 902, 045 9, 558, 626 1, 019, 451 15, 530, 122 
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Quantity and value of crushed stone produced in 1905, by States. 


[Short tons.] 


Road making. Railroad ballast. Concrete. Total. 

a | Quantity.| Value. Quantity. | Value. ¡Quantity.| Value. | Quantity.| Value 
Alabama......... | 15,000 | $3,725 |........... b n 15,700 | $7,275 | 30,700 | $11,000 
Arizona .......... CIO MCA "M PERS, dero: 500 229 500 229 
Arkansas ........ 47,350 | 34,325 16,524 | $12,012 | 87,310 | 72,220 | 151,184 | 118,567 
California........ 624,698 | 391,587 87,733 | 48,341 | 386,967 | 305,459 | 1,099,398 | 745,387 
Colorado......... A PE A 8, 200 4, 033 8, 200 4, 033 
Connecticut ..... 293, 240 | 176,749 17,806 8,067 | 210,027 | 116,387 | 521,073 | 301,203 
Delr ware ........ 61,125 | 36,440 74,052 | 89,779 | 45,130 | 27,164 | 180,807 | 103,383 
Floda AAA io eae eee AAA Lcatex i aa 600 300 600 300 
Georgia .......... 17,140 7,300 | 160,365 | 82,717 | 86,2295 | 63,763 | 263,730 | 103,780 
Hawaii ..........|.. ME A 4,700 3,542 | 28,202 | 28,508 32, 902 32, 050 
Illínois........... 1,184,352 | 793,551 ' 1, 441,707 | 655,276 | 929,995 | 594,293 | 3,556,054 | 2,043, 120 
Indiana.......... 489,724 | 222,441 | 280,227 | 84,007 | 77,130 | 30,364 | 847,081 | 336,812 
Indian Territory .l. ....... ...|.......... ! — 9,058 3,621 3,634 1, 888 12,692 5,512 
Iowa ...........-- 56,253 | 65,843 26,610! 14,262 80,490! 82,024 163,353! 162,129 
Kansas........... 46,210 | 28,913 1,389,756 | 618,189 | 38,066 | 25,305 1,474,632 | 672,467 
Kentucky........ 334,198 | 215,032 980,597 | 362,035 | 79,392 | 65,427 | 1,394,187 | — 642, 494 
Maine............ 4, 935 2,005 , 212 96 | 10,070 7,615. 15,217 10, 316 
Maryland ........ 191,814 | 165,422 89,588 | 44,936 | 222,001 | 245,200 | 503,406 | 454,958 
Massachusetts ...| 616,170 | 497,207 16, 788 9,436 | 390,314 | 288,227 | 1,023,272 | 794,870 
Michigan ........ 237,670 | 112,113 | - 87,298 | 43,619 | 229,355 | 107,390 | 554,323 | 263,158 
Minnesota ....... 99,083 | 79,640 16,820 | 16,958 | 245,231 | 184,410 , 361,134 | 231,005 
Missouri ......... 453,254 | 386,894 | 902,433 | 396,872 | 779,753 | 519,469 | 2, 135, 440 | 1,303, 235 
MONTANA «ese nro A OM A 6, 500 8, 200 6, 500 8, 200 
Nebraska ........ 31,375 | 24,050 | 51,875 | 29,442 | 92,000 | 79,311 | 175,250 | 132,808 
New Hampshire. 26, 681 16,467 |...... .... | A PA MINUS M neta 26, 681 16, 467 
New Jersey ...... 711,538 | 497,779 156, 497 | 98,342 | 247,190 | 167,258 | 1,116,225 | 763,379 
New Mexico .....]...........]. e eeeeee. 185,000 85,000 1,625 1,575 | 186,625 86,575 
New York ....... 1,463,311 | 909,425 844,382 | 418,076 | 758,096 | 451,811 | 3,065, 789 | 1,779,312 
North Carolina ..| | 52,987 | 44,236 118,850 | 56,574 | 55,649 | 34,161 | 227,386 | 181,971 
Ohio ............. 1,622,756 | 805,345 | 858,047 | 463,435 | 548,714 | 259,363 | 3,029,517 | 1,528,143 
Oklahoma ....... 37,700 | 22,850 | 187,500 | 90,000] 31,870| 21,370| 257,070| 134,220 
Oregon........... 46,877 | 34,720 1, 250 600 1, 628 1,550 49, 815 36, 870 
Fennsylvania....| 784,176 | 490,025 | 1,584,547 | 836,001 | 967,134 | 589,952 | 3,335, 857 | 1,915,978 
Rhode Island ....|  33,821| 27,061 2,875 2,000 | 16,125 | 15,470 52, 821 44, 531 
South Carolina... 1,250 900 42,804 | 28,876 | 70,866 | 70,392 | 114,920] 100,168 
South Dakota .... 1, 000 B04 A cle cesso i: 21,000 | 18,205 22, 000 19, 009 
Tennessee........ 106,850 | 39,227 | 167,850 | 81,693 | 92,400 | 48,930 | 367,100 | 169,850 
Texas ............ 11,250 7,000 32,700 | 16,000 | 48,300 | 34,518 92, 250 57, 518 
Utah............. 6, 907 6,605 |.......... d TEN 350 150 7,257 6, 765 
Vermont......... 5, 300 o ee cos A 4, 500 6, 000 9, 800 10,073 
Virginia ......... 15,500 | 26,429 | 142,600 | 78,693 | 154,862 | 177,551 | 312,962 | 282,673 
Washington...... 12,040 9, 000 2, 047 1,638 753 602 14, 840 11, 240 
West Virginia....| 69,048 | 38,081 97,000 | 85,823 | 67,790 | 36,938 | 233,838 | 160,845 
Wisconsin ....... 605,427 | 488,177 14, 975 7,870 | 194,767 | 129,501 | 815,169 | 625,548 
Wyoming. eu A enr Reha 12, 500 4, 450 65 35 12, 565 4, 485 

Total....... 10, 418,010 6,712,044 |10, 105, 573 pm 7,337,039 |4, 879, 859 |27, 860, 622 |16, 419, 614 


In 1905 Illinois quarried the greatest quantity of crushed stone, being followed by 
Pennsylvania, New York, Ohio, and Missouri, in the order named. Each of these 
States produced over one million dollar? worth of crushed stone. In 1904 the order 
was Pennsylvania, Illinois, New York, Missouri, and Ohio. 
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EXPORTS AND IMPORTS. 


The following figures, compiled from statistics furnished by the Bureau of Statistics 
of the Department of Commerce and Labor, give the value of the exports and imports 
of stone for the calendar years 1904 and 1905: 


Exports of stone from the United States in 1904 and 1905. 


Kind. 1904. | 1905. 
A A e ETE | 
Marble and stone, unmanufactured ........ 0... cc cece cece cece cece esee eee ran $203, 086 | $255, 03 
E METTE TTE Ve Caw Ea Sie PUSS a eee ee es EL eee sa ees 684, 925 | 710, S76 
A O e fant od A LAC iA el cour DERI UM UE E 888, O11 | 975, 59 


Kind. 1904. | 1905. 
Marble: | 
In block, A A A ÓN $551, 841 $317, 555 
Sawed or dressed sé occu io sa erre ERES CR NUR Ee Rn drea exa pe wade de 265 | 10 
Slabs or paving tiles ioco A ceases Cu X Oc A AA 55, 287 | (3, 912 
All other manufactures. ............c0ccceccccccceceseacecceccccceuccceuess | 943,981 BD, 645 
Morale CU DON 552i rnm 3), 128 47,405 
SS ———— GM 
TOE — ———————— HÓ— i 1,186,452 — 1,231,700 
: =] A CEN 
Onyx: | 
In block, rough, COW seals eased exte E Ee ERI E RARE CENE esses et | 63,975 ¡ 54, 081 
SAW Cdr dressed (obey cuc Sud A Rede eee hte bodie. Sea acs e eaccaa da drair edu eem 
Slabs OP CICS A ke once RE SNN e ad rd Este Ui dpa E d e eus | a A | 176 
All other manufactures... 0. ccc cc ccc ccc cece ccc eto ds 11, 155 , 6,251 
O E A URS RETE NER ER ee | 75, 460 | 60,518 
=) 
Granite: | | 
O PTT | 111,543 102, 488 
Roüt h secede esi oes whee ae aie A AAA A enr | 6,573 | 4, 940 
TOU zu obo satu E a asa ew ates ES EVE ated we ewes wales ses wee vini S E 118, 116 107,428 
Stone (other): 
Dressed a suelen dotar eL E VA M d eeeeos canis veneer ape Cd d added 24, 680 14,711 
Rough ajena e ON 15, 974 64, 587 
jig — ——— M——— easton s 40, 654 79, Xe 
GEH OA A pacis Qs LE EE, | 1,420,682 | — 1, 475, 9M 
\ 


These tables do not include the figures for slate or lime, as they are included under 
their respective reports. 
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GRANITE AND OTHER IGNEOUS ROCKS. 


The stone classed as granite in this report includes gneiss, mica schist, lava, tufa, 
andesite, syenite, quartz porphyry, trap, basalt, and allied igneous rocks, with a 
small production of serpentine. Too small quantities of these allied stones are quar- 
ried to make it practicable to tabulate them separately. Trap, however, as quarried 
in California, Connecticut, Massachusetts, New York, New Jersey, and Pennsylvania, 
represents a sufficient industry by itself to make it advisable to show the value of 
this stone separately from the granite. The California trap includes considerable 
basalt quarried and manufactured mostly into paving blocke. 

This class of stone, as well as limestone and sandstone, has felt to some extent the 
effect of the demand for concrete block and cement work, but this demand and the 
almost universal reports by quarrymen of high prices paid for labor have not pre- 
vented a considerable increase in the total value of the output, although the increase 
for 1905 over 1904 was not so great as that for 1904 over 1903. 

The total value for 1905 was $20,637,693; for 1904 $20,015,025, a gain of $622,668; 
the figures for 1903 were $18,436,087, showing a gain for 1904 over 1903 of $1,578,938. 

Building stone, including rough and dressed stone, was valued at $7,298,797 in 
1905 and at $6,940,425 in 1904, an increase of $358,372. 

Monumental stone, including rough and dressed stone, was valued at $3,842,368 
in 1905 and at $3,663,682 in 1904, an increase of $178,686. 

Under stone sold, ‘rough for other purposes," is included a large quantity of 
stone used for breakwater and jetty work. This increased from $648,394 in 1904 to 
$848,481 in 1905, or $200,087. 

The value of flagstone, curbstone, and rubble decreased in 1905, while riprap 
increased in value. 

Crushed stone decreased from $4,952,045 in 1904 to $4,923,706 in 1905, a loss of 
$28,339. The quantity of granite, including trap rock, basalt, etc., quarried and 
crushed in 1905, amounted to 6,933,367 short tons, an average value of 71 cents per 
short ton. The trap rock from the States of California, Connecticut, Massachusetts, 
New Jersey, New York, and Pennsylvania make up a little over one-half of the 
value and nearly two-thirds of the tonnage, the figures being 2,656,326 short tons of 
granite, valued at $2,145,600, and 4,277,041 short tons of trap rock, valued at 
$2,778,106. This gives an average value per ton of 81 cents for the granite and of 65 
cents for the trap rock. 

The principal States in order of value of output in 1905 are Maine, Massachusetts, 
Vermont, California, Georgia, Connecticut, and Maryland, with values each of over 
$900,000. In 1904, Massachusetts, Vermont, Maine, California, Georgia, New Hamp- 
shire, and Pennsylvania were the States giving an output each of over $900,000. 
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The following tables show the value of the granite, trap, etc., produced in the 
United States in 1904 and 1905, by States and uses: 


Value of granite, trap, etc., produced in United States in 1904 and 1905, by States and uses. 


1904. 
Sold in the rough. ` ss 
"UEM M S o a 
Building. | Mom" | Other. |building.| Mental Blocks | Bing. 
| mental, work. locks. 
Arizona ........... A arene ooa cu ms c A loreet E 
Arkansas .......... | $100 $100 A a A $150 1... es 
Californía ......... 58, 820 56,058 | 221,349 , $360, 734 99, 151 | $252, UN 63, 760 $20 
Colorado .......... 1,600 | 22,479 810 | 33,550 5,835 | 4, UUU 2,500 | ......... 
Connecticut....... 92,016 23,371 3,988 | 289,772 42, 202 49, 354 21,690 36 
Delaware.......... 26, 328 14 45, 220 8, 909 270 13, 031 4, 392 216 
Georgia............ 34, 033 40, 275 2,150 | 234,931 430 ¡ 250,896 | 215,200 ], 000 
HüWHll 4 ioe PA A A Gewese A A eR X PE Ds aea tede 
Idalio, «ee oseces ev E RE EVEM Siena Grassley aie iene acer tid eed n lech ences P 
Indian Territory A tc de ah eve ol ps ke Eds 5, 000 | TNT PNE TIE E 
Maine ............. 126, 959 31, 066 19, 547 11,592, 132 86,610 , 426, 463 70, 731 10, 516 
Maryland ......... 124, 994 15, 037 3,450 | 270,791 | 8,139 46, 864 14, 970 19, vol 
Massachusetts..... 225, 322 365, 607 52,763 | 870,517 ' 209,07 320,714 142, 347 | 4, 069 
Minnesota ......... 9,529 | 24,45 |  2,800| 71,934 143,247 | 66,000 | 18,757, 2,007 
Mississippi......... 340^ A A oct as. Peri | ines edam tt asd dE heel pee 
Missouri ...........].. esee 16, 651 521 18, 690 ' 6, 335 31, 786 020097 Mage tae 
Montana .......... 4, 890 3,100 |.......... 9, 500 7, 200 3. 000 | 700 | Tos 
NOVBOA cc oud deles vek vx A "pe m x els 200 , 1:000. 20 Lee ces x Re a e OR ER 
New Hampshire... 124, 186 44, 478 12,314 | 393,144 | 214,578 65, 1^1 | 16, 807 | 1, 003 
New Jersey ........ 9, 930 1,030 |.......... 27, 499 | 2,019 | DA, ABB vss ata eerte 
New York ......... 26,615 1,100 900 61,500 4, 900 15, 500 665 (PU 
North Carolina .... 18,171 110 400 61,488 874 15, 807 | 95, 70S 6,32 
Oklahoma ......... 60 AA 240 10,240 |.......... 120 |......... 
Oregon ............ 1,695 3, 397 12 3, 140 12, 117 7,000 1930 as 
Pennsylvania...... 118, 049 50 2,577 60, 169 | 351 30, 643 10,671 200 
Rhode Island...... 12, 643 118, 236 1,000 | 214,599 | 153,930 47,823 2,30 | 875 
South Carolina .... 47,104 23,89) | 132,349 00, 7^3 6, 882 5, 945 20, 365 1, 200 
South Dakota ..... 100 300 |.......... pe | ener iR Miu PUES 
TEXAS — À 11, 230 20,726 | 141,214 56, 646 23, 885 ea 130. es 
Uli iaa ws RES 506 1:000. vaca sus ou once meee oe | OU List Sa Siete rae need da ween eas 
Vermont .......... 83,148 | 797,530 3,900 | 912,501 615, 057 14, 745 6,006 boina. 
Virginia ........... 33, 613 - 17,920 le 48, 452 95, 608 30, 966 33, 324 . 3, 516 
Washington ....... 11, 600 3, 502 1, 000 97,520 26, 390 3, 000 16, 743 ' EDO 
Wisconsin ......... 800 ERA A 3,986 | 206,060 | 254,051 3, 090 5,610 
Wyoming.......... DI A A III hie ated s aee eem aal ou oes utn E Saba ey 


648, 394 |b, 735, 387 js 497 |1. 983, 328 | 769,462, 58,152 
i 
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Value of granite, trap, etc., produced in United States in 1904 and 1905, by States and 
uses—Continued. 
1904. 
Crushed stone. 
State. Road mak-| "Railroad Rubble. | Riprap. | Other. Total. 
ing. ballast. Concrete. 

E TA. AM PR O ES ed cw ET O EA $2, 500 
Arkansas .......... $10, 150 $3, 936 $20, 180 $15,050 | $2,550 |............ 52,616 
California ......... 215, 431 171, 569 223, 053 17, 456 935 $1,610 | 1,742,330 
Colorado .......... p.152 AC A, eT d ethos wee Ge 91,132 
Connecticut ....... 177,842 45, 183 76,272 7,812 | 24,886 10 854, 784 
Delaware.......... 47, 135 94, 976 638 3, 380 FOO A 245, 272 
Georgia. ........... 9, 422 57, 228 50, 630 42, 285 300 600 942, 466 
Hawaii ............ 3,133 10, 000 ; BUD nose ease. O tenu ea aut 22,042 
Idibus E goes A ea eer AP ccu ccu A nere AA 
Indian Territory...;.......LuLuu]. A 18 D c rt | 5,152 
Maine ............. 3,505 |. ccc cceeeeee 7, 206 3,970 83,001 14,203 , 2,400,509 
Maryland ......... 124, 672 5,537 137, 102 81,155 3, 881 5, 878 815, 471 
Massachusetts ..... 207, 938 25, 515 111,390 “222,879 | 37,600 2.00; 2, 868, 305 
Minnesota.........! 46,809. oos evdes s 4, 696 11,129 20 3,979 405, 956 
Missisippi......... AA A RT. A AS RA 440 
Missouri ........... | 31,119 |............ 38, 642 400 2, 030 4, 470 155, 716 
Montana .......... O auct ue 500 SUIS e MO PIE E 33, 890 
Nevada ot... | scalar. Sine Perque hein Wats A n | -———— ee 1, 200 
New Hampshire...) — 11,956 |............ 3, 665 1,910 6,515 | 1, 580 927, 487 
New Jersey ,....... 570, 679 74,567 114,527 14 2,328 2,330 833, 518 
New York ......... 380, 246 68,590 | 41, 400 30,135 |.......... 1,075 622, 986 
North Carolina .... 22.159 66, 783 | 4, 454 3, 801 746 1,025 297, 749 
Oklahoma......... or ha NEHME LIN. CETERI 15, 060 150 26, 930 
OFERON Leer uu 54, 064 43,7% | 1, 000 108, 638 P A 235, 213 
Pennsylvania ..... 237,290 | 112, 693 317, 110 6,971 318 3, 408 900, 530 
Rhode Island...... 56, 673 35, 025 39,87» 3,120 248 | 55 6*4, 952 
South Carolina .... 16.669 25, 555 30, 669 5, 502 5, 490 cece cee 382, 428 
SI A A A A | Sateen iens stewards eet o eee ees 900 

Texas...........0.. RE ee tices! 23,694 485 348,317 
ry RSS AA AA AN 5, 000 SGN AN 7, 980 
Vermont .......... 1,721 1,361 121 10,650 | 2, 447,979 
Virginia ........... 12, 910 165, 043 40,524 7,630 500 510,788 
Washington 10, 629 58,612! 196.181 | 36,481 |....... E 422, 508 
Wisconsin ......... 175.274 19,128 |...... pu | Polo nev asa AS 724, 422 
AN A. A el alee A — —— À 557 

Total ........ 2, 509, 699 914,612 | 1,527,734. 764,920 | 175, 702 58,915 | 20,015,025 
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Value of grande, trap, etc., produced in United States in 1904 and 1905, by States and 
uses—Continued. 


1905. 


Sold in the rough. Dressed 
as Dressed for Mace Flag- 
State. Š Monu- for monu- ving Curbing. e. 
uilding. mental Other. | building.| mental locka. 
work 

AA el ES PEPE A $200 AA A de Eu 
Arkansas ............. $550 $300 $6 210 E cus te ew $457 $5, 395 $5 
Californía............. 87, 586 63,502 | 155,989 | 304,521 | 117,606 | 250,801 86, 170 430 
Colorado.............. 2, 495 19, 016 283 9. 105 23. 936 |.......... 18, 375 80 
Connecticut........... 163, 835 2%, 238 4,004 | 230,736 52, 125 43, 931 22, 091 1,38 
Delaware ............. 6, 384 3 oie e 14,480 |.......... 6, 836 3, 231 133 
Georgia ............... 89, 350 50, 038 2,020 | 101,375 25 | 296,750 | 246,543 2, 310 
HAW sooo A AA A AE A E assessed ensis cus ts 
TAR DO ii AN A A AA AE IN PA 
Indian Territory...... Y AAA AA AA A A AA A 

Mall... 434, 402 71, 543 32, 032 |1, 648, 687 69,910 | 324,868 74,701 9, 7. 
Maryland ............. 233, 716 85, 860" 6,672 | 125,177 4, 600 38, 900 21, 742 7.419 
Massachusetts......... 201,425 | 424, 944 6,083 | 824,999 | 189,131 | 270,308 92, 420 5, 750 
Minnesota ............ 11, 804 36, 689 1, 038 58, 083 | 198,110 98, 530 15, 515 1,340 
Missouri .............. 8, 424 20,301 |.......... 9, 413 10, 500 69, 640 2,865 |........ 
Montana .............. 9, 100 2,030 l...a... 66, 500 27,300 8, 500 6,000 |........ 
New Hampshire ...... 76,609 | 129,685 11,261 | 254,928 | 227,799 76, 822 25, 754 1,655 
New Jersey ........... 14, 446 2,312 140 16, 440 |.......... 68, S22 eec eux slve rexit ys 
New York............. 18, 124 117 PUR 106, 552 7,013 20, 600 1,520 |........ 
North Carolina........ 75,125 5, 969 800 | 228,726 3, 142 48, 234 70, 535 8,773 
Oklahoma ............ 7,100 8, 100 500 4, 560 3,200 Lec terzi 180 |........ 
OTORO MM oir 10, 341 3, 049 8,771 5, 535 9, 850 80 850 |........ 
Pennsylvania ......... 193, 462 1,810 640 71,196 |... vos 85, 026 9,034 |........ 
Khode Island ......... 7,050 | 134,063 1,592 75,688 | 203,267 82, 641 3, 660 ]. 092 
South Carolina........ 18, 989 29, 740 65, 957 40, 670 14,250 9, 604 14.197 1,178 
TOxXülsi... cvi ere xe ITUR 22, 935 15, 100 20, 589 24, 800 80, 200 250 450 |........ 
Dilo 891 1,785 50 64 AA A eie eere 
Vermont.............. 188,391 | 778,681 11,200 ¡1,093,688 | 471,093 16, 628 1,088 1: 2s 
Virginian cc seek xeu 81, 224 10, 415 |.......... 28, 950 37,180 19, 220 8, 948 2, 550 
WashingtoN........... 14, 322 9,851 | 523,500 64, 215 4, 000 420 22,770 |........ 
Wisconsin............. 6, 600 28, 252 150 900 | 218,639 | 361,515 2,046 |........ 
Total s eec vex 1, 888, 010 |1, 920, 443 | 848,481 |5, 410,787 |1, 921, 925 |2, 133, 87/3 | 762,430 | S5, 38 
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Value of granüe, trap, etc., produced in United States in 1904 and 1905, by States and 
usese—Continued. 


1905. 


Crushed stone. 


State. Road Railroad Rubble. | Riprap. | Other. Total. 
making. ballast. . 


ATÍIZOUB. eee unes A A A EA A as rase $3, 700 
Arkansas .............. $18, 825 $10, 000 $35, 120 $9, 820 $3,600 |.......... 90, 312 
California ............. 295, 982 35, 629 302, 759 6, 387 35, 880 $7,557 1, 700, 818 
Colorado ............-- JS erie eee 200 ee 12 |........-- 73, 802 
Connecticut ........... | 176, 749 8,067 116,387 16,921 73, 609 11,812 949, 888 
Delaware.............. 36, 440 89, 779 27, 164 993 42,885 |.......... 178, 428 
Georgia................ 7,300 77,717 62, 763 29,314 |.......... 5,702 971, 207 
ET BI A vsum e RIO ER 3, 512 2,508 AAA vulvae bees 1, 500 33, 550 
Idsnliü: eicit expelli II AA uas dccus em eee eee 1, 500 
Indian Territory.......]..........- vo A AI AN O lose xo ec 1, 800 
Muine.... ....... ss 2, 605 96 7,615 5, 223 1,675 24, 725 2, 713, 795 
Maryland.............. 133, 599 8, 016 212,592 | 102,733 2, 996 19, 996 957, 048 
Massachusetts ......... 339, 963 9, 436 172, 303 90, 562 18, 897 18, 108 2, 663, 329 
Minnesota. ............ 28, 501 5,118 23, ?31 7,979 300 770 481, 908 
Missouri ............... 10, 470 15, 854 S IB? AAA A 1, 930 180, 579 
Montana eco ers A s nsi mr ERE EOL np AA EIN oie alate 126, 430 
New Hampshire....... 16,467 AAA essed cases 9,910 8, 086 4,415 838, 371 
New Jersey ............ 488, 379 98, 312 147,333 1, O41 8, 500 4, 454 834, 709 
New York ............. 453, 051 69, 600 70, 250 17,000 200 1, 450 765,771 
North Carolina ........ 27, 736 56, 574 84, 161 6,311 2, 812 650 564, 578 
Oklahoma....... peas locus some ee wad cores las eks Fani ids EN AAA 100 18, 920 
Oregon ................ 30, 194 600 1,550 3, 340 11,170 d; 85, 330 
Pennsylvania ......... 187, 643 118, 669 206, 363 5,747 4, 664 87,595 870, 848 
Rhode Island...... ... 27,061 2, 000 15, 470 178 30 2, 27 556, 364 
South Carolina ........ 900 28,876 70, 39 10, 630 1,901 |.......... 297, 284 
TOXAS AAA O ulwaswutxa eis 1,000 usan ses 15, 869 1, 000 132, 193 
A A 0 scs [S enR Ex x odis 4, 340 7i, Mi NE 18, 630 
Vermont .............. d. 129 Y MA uds eae s PEPPEPEPEE 40 1, 318 2,971, 850 
Virginia 04. 21,175 69, 360 166, 364 28, 961 27, 236 807 452, 390 
Washington ........... 9, 000 1, 638 602 26, 580 5,832 PPP 681, 730 
Wisconsin ............. 198,256 |a cere ex? 5, 720 366 |.......... 8,181 825, 625 

Totgl A 2,519, 734 658,943 | 1,745,029 | 383,446 | 266,409 | 149,345 | 20, 637, 693 
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The following table shows the value of the production of granite, trap, etc., in the 


United States from 1901 to 1905, inclusive: 


Value of grande, trap, etc., produced in the United States, 1901-1905. 


State. 1901. 1902. 1908. 

PPIZONG ees r£ Cea ERR YMO EE ee DOE ORE Sees A ee d $3, 000 $3, 000 
PUSILLUM —— tenes $23, 554 12, 115 47,136 
California A 1,134,675 | 1,137,679 | 1,627,692 
COLOTROO ys een nO IRR T 138, 996 66, 023 100, 791 
Connecticut ........ ccc cece cece eee roo 616, 654 812,141 | 1,101,425 
DeliWBI6. a TO ENS 671,204 276, 753 869, 166 
A CER RERWEHEV HE PANIER 761, 646 803, 718 672, 947 
Hi Wl. aeviRReTesex a E A RR EN RAS 6,688 !............ 
A ene saat ENS RES 6, 100 12, 910 | 2, 750 
Indian Territory......... fee E ois a O cute qma ue 4, 030 
KATARA NU 48,530 |............!. AAA 
MAING. siio 2,703,116 | 2,659,450 | 2,586,765 
Maryland PM 613, 356 158, 203 837,787 
MassachusettS......ooonoonoocorommoooo.. 2,216,258 | 3,451,397 | 2,720,066 
Michigan.. esee e rar x Re ee tas 2,706 li | DESEE 
MiünDesolB. oa 260, 105 478, 989 403, 906 
Mississippi aca e y rico A eun da n Rates as ae E | 
MISSOUPL oreet accu Io due aaa S E Ry 95, 806 ` 157,708 150, 409 
MONDANA coa i dae oC E os o aee ab Dé aie Peto 77, 050 25, 993 
NeVHEOH o s sou wt de uu ERE EVE 19, 300 2, 090 7,450 
New Hampshire.......................... 935,494 | 1,147,097 854,513 
New Jetsey.. cerros sesso re ger rano mr saws 894, 167 948, 474 943, 171 
New York 22:5 ioc et vec xk active 489, 828 651,014 549, 015 
North Carolina ........................... 261, 288 338, 750 218, 947 
Oklahoma cus ovebeze A A asset os bu emos 5, 000 
OFCRON A eee ED P E tree edt es 10, 754 38, 429 118, 411 
Pennsylvania .................-.- eee ees 486, 008 661, 062 829, 635 
Rhode slang. iia ds 501, 698 734, 623 710, 291 
South Carolina ........................... 996, 084 598, 848 476, 863 
South Dakota ........................ Le. * . 99,941 (a) (2) 
TOKAS essa e REDE ERE dades des 27, 005 60, 003 173, 325 
OL c CDD 5, 588 1,479 8, «03 
VérhlnoDt couixo oes O S tesisa 1,245,828 | 1,570,423 | 1,810,179 
WITLI: iaa add 275,701 282, 016 299, 335 
Washington e cocida aa 43, 808 147, 273 209, 095 
Wisconsin ................. eds da LR add 389, 953 369, 137 573, 391 
Wyoming ocre leues b PedeRoEX4 VERUS acdid, 2 810. ee pes Tuve ET cad sete 

Tota aia 15,976, 961 | 18, 264, 632 


a Value of quartzite included in sandstone. 


e". 


e. o. .n.n..oo.u.»o 


815, 471 


| 2, 868, 305 


155, 716 
33, 890 

1, 200 
927, 487 
833, 518 
622, 986 
297, 749 
26, 930 
295,213 
900, 530 
684, 952 
382, 428 
900 

348, 817 
7, 980 

2, 447,979 
510, 788 
422, 508 
724, 422 
557 


18, 436, 087 | 20, 015, 025 


$3, 700 
90, 312 
1, 700, 818 
| me 
1 949, 888 
178, 428 
971, 207 
33, 550 

| 


ee es 


ee n sa 


COon=ao non... 


126, 430 


"tran 


83,709 
165, 771 
564, O78 
18, 930 
85,330 


| 

E 
E 
| 


2, 571,80 
452, 390 
681, 730 
$25, 625 


IE LIERELELELLAR d 


—— 


| 20, 637,69 
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The following table shows the value of the trap produced in the United States in 
1904 and 1905, by States and uses: 


Value of trap produced in the United States in 1904 and 1905, by States and uses. 


1904. 
Crushed stone. 
State Build- Pavi Other Total 
i ing. ng. | Road mak-| Railroad Concrete è ; 
ing. ballast. i 
California ............. $34,814 | $74, 464 $150, 965 $106, 403 $194, 614 $655 $561, 915 
Connecticut ........... 4, 061 1, 456 175, 528 45, 183 70,222 eee weeds 296, 450 
Massachusetts......... 25,022 1. sens 208, 958 11,628 72,949 |.......... 313, 557 
New Jersey............ 14, 003 28, 535 566, 679 72, 877 112, 127 2,100 796, 321 
New York ............. 1,750 | cusc cesses 352, 251 58, 500 13, 800 |.......... 426, 301 
Pennsylvania ......... 5, 541 7,923 202, 691 105, 693 106, 685 469 429, 002 
Total uius 85,191 | 112,378 | 1,652,072 400, 284 570, 397 3, 224 2, 823, 546 
: S 
1905. 
California ............. $2,051 | $51,538 $226, 489 $29, 243 $197,249 | $32,918 $539, 488 
Connecticut ........... 5,709 948 178, 823 8, 067 113, 977 11, 000 313, 524 
Massachusetts ......... 18,080 |.......... 272, 306 905 117, 800 2,919 412,010 
New Jersey............ 9, 496 57,301 483,529 : 53, 892 | 147, 333 6, 400 757,951 
New York ............. 14, 400 87, 000 444, 552 69, 600 ' 65,800 |.......... 631, 352 
Pennsylvania ......... 5, 842 3, 461 162, 112 68, 669 | 142, 760 37, 385 420, 229 


Total AAA 55,578 | 150,248 | 1,762,811 | 230, 376 | 784, 919 90, 622 3, 074, 554 


From this table it will be seen that the value of trap increased from $2,823,546, in 
1904, to $3,074,554, in 1905, a gain of $251,008. 

Connecticut, Massachusetts, and New York increased in value of output, and Cali- 
fornia, New Jersey, and Pennsylvania decreased. 

The following table shows the number and value of paving blocks produced in 1904 
and 1905, by States: 


Number and value of paving blocks produced in 1904 and 1905, by States. 


Paving blocks. 


State. 1904. | 1905. 
Number. Value. Number. Value. 
AIEBIUBAN. 11 uo delis ata O A disse ees 11, 425 $457 
A 22 coccseii e eR V EEV ERU DEAS ...| 5,534,250 $252, 054 6,504, 735 | 250, 801 
Colorado noone iS ba E ama EEN RUE DES 53, 150 4,000 |.............. Nice tte nye 
ro riot do lol M oc cece gs bloc oe eee a 1, 464, 656 49, 854 1, 045, 215 43, 931 
DEA WBIG S. ooa ce eee eae Pi Eu d a 866, 475 13,081 183, 150 6, 836 
Georgin Mr 6,677,265 250, 896 7, 946, 000 296, 750 
A A E ee ERE 9, 808, 465 426, 463 8, 188, 596 324, 858 
Maryland ts 983, 575 46, 864 869, 000 88, 900 
Massachusetts............... ll le ce esee eso B, 678, 562 320, 714 6, 594, 650 270, 508 
Minnesota (ainia 1, 004,325 66, 000 1, 487, 496 98, 530 
NEDISOUTE uu pili ER e RE IOEBEPPREEDPIRN REGES 697, 852 31, 786 1, 529, 364 69, 640 
MONTADA (ositos M iesene 60, 000 3, 000 50, 000 8, 500 
New Hampshire ......................... cc eene en 1, 892, 260 65, 151 2, 084, 202 76,822 
New Jersey o ii UE E o Date ai 1, 246, 100 28, 535 1, 935, 607 58, 322 
New YOK X" -—-———————— — 330, 000 15, 500 420, 800 20, 600 
North Carolina ....................... —— 417, 700 15, 807 1, 139, 675 48, 234 
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Number and value of paving blocka produced in 1904 and 1905, by States—Continued. 


Paving blocks. 
State. 1904. | 1905. 
Number. Value. Number. Value. 

OPOROT o dan ue acr E Ron E ded quede d 190, 000 $7,000 2, 000 wo 
Pentsylvanii. ai as 677,688 80, 643 820, 982 35, (1265 
Rhode Island «oc: locua heen ten ATO Me. ES 1,138, 190 47,823 1. 503, 794 82,641 
South Carola. Les A ERE ERR A RS 153, 825 5, 945 345, 500 9, 604 
AD S E qe cca woos thee cue —————— P —— —— IEP— sc s 5, 000 250 
Vermont........... TEE 882, 758 14, 745 413, 898 16, 628 
WAT PING. 5205 Sc ods te Re Re Rua Oe EE PERRA ERE 1, 032, 200 80, 966 913, 440 19, 220 
Washington uo es cosas Re RO SEA RR ME EHE 100, 000 3, 000 14,000 420 
WISCONSIN ia 4, 271, 333 254, 051 6, 395, 236 361,515 _ 

TOA sue SER Ubci Eve E cud epu E PIC ache won. 44,176,629 | 1,983,328 50, 406, 705 2,13, 873 


From this table it will be seen that the number and value of paving blocks 
increased from 44,176,629 blocks, valued at $1,983,328, in 1904, to 50,406,765 blocks, 
valued at $2,133,873, in 1905, an increase of 6,230,136 in number and of $150,545 
in value. The average value per thousand was $44.90 in 1904, and $42.33 in 1905. 

The paving blocks vary in price from $15 per thousand to about $80 per thousand, 
according to size and to regularity of shape. 

In many cases, especially in the New England States, the paving blocks are cut 
from the refuse stone of the larger quarries, the cutter paving a small price for the 
rough stone, or paying a certain amount for every thousand cut. In some cases 
these men go around the country and blast and trim up bowlders and sell the blocks 
in case there is a demand for them. Many of these men are foreigners, and it is 
almost impossible to get a record of either the number or the value of the blocks 
they make except through the firms to which they sell, which are often the large 
quarrymen. 


GRANITE PRODUCTION IN INDIVIDUAL STATES. 
ARIZONA. 


As in previous years, the output of granite in Arizona is from near Phoenix, Mari- 
copa County, and amounted to $3,700 in 1905, as compared with $2,500 in 1904. 


ARKANSAS. 


The value of the output of granite in Arkansas in 1904 was $52,616, and in 1905 
$90,312, an increase of $37,696. The greater part of the stone quarried was crushed. 


CALIFORNIA. 


There was a decrease of $41,512 in the value of granite, trap rock, and basalt 
quarried in California in 1905, as compared with 1904; the figures for 1904 were 
$1,742,330, and for 1905, $1,700,818. The decrease was in the value of building 
stone and in stone used for breakwater, included in stone sold ‘‘rough for other 
purposes." The trap rock and basaX included in the total value amounted to 
$561,915 in 1904, and to $539,488 in 1905, a decrease of $22,427. 


COLORADO. 


The output of granite in Colorado in 1905 was $73,802, of which the greater part 
was for monumental work and curbing. This includes some lava stone as well as 
true granite. 
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CONNECTICUT. 


An increase of $95,104 marks the Connecticut granite production in 1905, as com- 
pared with 1904. - The figures for 1905 were $949,888, and for 1904, $854,784. These 
figures include trap rock valued at $313,524 in 1905, and at $290,450 in 1904, an 
increase of $17,074 for 1905. 

DELAWARE. 

A gradual cessation of quarrying at Bellevue of stone for brcak water work in the 
- Delaware River has caused the decrease in the Delaware granite output noted in the 
past few years. In 1904 the output was valued at $245,272, and in 1905 at $178,428, 
a decrease of $66,844. 

GEORGIA. 

There was an increase of $28,741 in the granite output of Georgia in 1905 as com- 
pared with 1904, the figures for 1905 being $971,207, and for 1904, $942,466. Building, 
paving blocks, stone for curbing, and crushed stone are the chief uses of this stone. 


HAWAII. 


The stone quarried on the Hawaiian Islands and used principally as crushed stone 
for road building and concrete is lava stone. 

The value of this stone reported in 1904 was $22,042, and in 1905, $33,550, an 
increase of $11,508. Doubtless this represents but a portion of the stone quarried on 
the islands. 

IDAHO. 

The small output of granite from Idaho in 1905 was quarried near. Rathdrum, 

Kootenai County, and near Lewiston, Nez Perce County. 


INDIAN TERRITORY. 


The granite output of Indian Territory amounted in value to $1,500 in 1905. The 
quarries are near Tishomingo and Troy. 


MAINE. 


In 1904 Maine ranked third as a granite-producing State; but in 1905, with an 
increase in value of $313,286, from $2,400,509 in 1904 to $2,713,795 in 1905, this State 
took first place, outranking Massachusetts and Vermont by a small lead. The chief 
increase was in the value of building stone sold by the quarrymen. This, including 
rough and dressed stone, was valued at $2,083,089 in 1905, and at $1,719,091 in 1904, 
an increase of $363,998. The paving-block industry is the next in importance, and 
this in 1905 showed a slight decrease from 9,808,465 blocks, valued at $426,463, in 
1904 to 8,188,596 blocks, valued at $324,858, in 1905, a difference of 1,619,869 blocks, 
valued at $101,605. 

MARYLAND. 

There was an increase of $141,577 in the value of the Maryland granite production 
in 1905, from $815,471 in 1904 to $957,048 in 1905. The output from this State 
includes granite, trap rock, and gneiss. The increase of value was chiefly in the 
quantity and value of rough building stone sold. 


MASSACHUSETTS. 


In 1904 Massachusetts took first rank in the list of granite-producing States, but in 
1905 Massachusetts ranked second, after Maine; and Vermont, ranking second in 
1904, ranked third in 1905, closely following Massachusetts in value of output. 

Both the Maine and the Vermont products, however, included more true granite 
than the Massachusetta product, which included a large quantity of trap rock, chiefly 
used for crushed stone. The total value of the output of Massachusetts in 1905 was 
$2,663,329, as against $2,868,305 in 1904, a decrease of $204,976. 

Included in these figures are trap rock valued at $313,557 in 1904 and at $412,010 in 
1905, an increase of $98,453. 

The consolidation of several firms and the unsettled state of affairs at some of the 
quarries contributed to tbe total decrease in this State. 
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MINNESOTA. 


The value of the granite output in Minnesota in 1905 was $481,908; in 1904 it was 
$405,956, an increase of $75,952 in 1905. 


MISSOURI. 


Missouri granite increased in value of output $24,863 in 1905, from $155,716 in 
1904 to $180,579 in 1905. 

MONTANA. 

Granite valued at $126,430 was produced in Montana in 1905, as against $33,890 in 
1904, an increase of $92,540. The increase was in the stone used for building and 
monumental work. The output was from Welch, Jefferson County, and Baxendale 
and Helena, Lewis and Clark County. 


NEW HAMPSHIRE. 


New Hampshire, although known as the ‘‘ granite" State, ranks ninth in the list 
of granite-producing States, The chief centers of production are Concord and Sun- 
cook, Merrimac County, producing principally monumental stone; Marlboro, Troy, 
and Fitzwilliam, Cheshire County, building stone; Milford, Hillsboro County, build- 
ing and monumental stone, and Redstone, Carroll County, mostly building stone. 

The output in 1905 was $838,371, as compared with $927,487 in 1904, a decrease of 
$59,116. 

NEW JERSEY. 

The trap rock and granite quarried in New Jersey in 1905 was valued at $834,709 
and at $833,518 in 1904, practically the same for the two vears. The greater part of 
this output is trap rock, which was valued at $757,951 in 1905, as compared with 
$796,321 in 1904, a decrease of $38,370. 

NEW YORK. 

The output of granite, including trap rock, from New York in 1905 was $765,777; 
in 1904 it was $622,986, an increase of $142,791. The greater portion of this output 
is trap rock, which was valued at $426,301 in 1904 and $631,352 in 1905, an increase of 
$205,051. The increase was in the stone dressed for building and the crushed stone. 


NORTH CAROLINA, 


The granite output of North Carolina in 1905 amounted in value to $564,578. This, 
in comparison with the value for 1904, $297,749, showed the large increase of $266,829. 
This increase was principally in the stone sold rough and dressed for building pur- 
poses and in stone made into paving blocks. The producing localities are Asheville 
and Montford, Buncombe County; Balfour, Henderson County; Rockliff, Polk 
County; Granite Quarry, Faith, Salisbury, and Barber, Rowan County; Old Fort, 
McDowell County; Advance, Davie County; Gastonia, Gaston County; Greystone, 
Vance County; Mt. Airy, Surry County, and Wise, Warren County. 


OKLAHOMA, 


Although represented by a smaller output in 1905 than in 1904, the interest in this 
State in the granite quarries at Granite, Greer County, and at Ponca City, Kay 
County, isstill very active, and further developments of the region seem well assured. 
The output in 1905 was valued at $18,920; in 1904, at $26,930, a decrease of $8,010. 

| OREGON, ~ 

The Oregon output, besides granite, includes some trap rock, basalt, and tufa. 
The value reported in 1905 was $85,330; in 1904, $235,213, a decrease of $149,883. 
This decrease was on account of less stone quarried in this State for the jetty at the 
mouth of the Columbia River. 

PENNSYLVANIA. 

The Pennsylvania output is about equally divided between granite and trap rock; 

the granite includes gneiss and a small quantity of serpentine. ‘fhe totai output for 
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1905 was $870,848, which, compared with $900,530 for 1904, shows a decrease of 
529,682. The trap rock included in the total for 1905 was valued at $420,229, as 
against $429,002 for 1904, a slight decrease of $8,773. 


RHODE ISLAND. 


The output of granite in Rhode Island in 1905 was $556,364; in 1904, $684,952, a 
decrease of $128,588. 
SOUTH CAROLINA. 
There was a decrease of $55,144 in the value, $297,284, of the granite output 
reported from South Carolina in 1905 in comparison with $382,428, the figures for 
1904. 


4 


TEXAS. 


less granite quarried for the sea wall at Galveston caused a decrease of $216,124 in 
the granite output of Texas, from $348,317 in 1904 to $132,193 in 1905. 


UTA H. 


The value of the granite output of Utah increased from $7,980 in 1904 to $13,630 in 
1905. 
VERMONT. 
Vermont, although showing an increase in value of granite output, fell from second 
to third place, being exceeded by Maine and Massachusetts. The value in 1905 was 
2,571,850; in 1904 $2,447,979, an increase of $123,871. It is noticeable that the 
value of rough and dressed monumental stone decreased, while the value of rough 
and dressed building stone increased. The value of the monumental stone was 
$1,249,774 in 1905 and $1,412,887 in 1904 a decrease of $163,113. The value of build- 
ing stone was $995,949 in 1904 and $1,282,079 in 1905, an increase of $286,130. 


VIRGINIA. 


The output of granite in Virginia in 1905 was $452,390; in 1904, $510,788, a decrease 
of $58,398. 

WASHINGTON, 

The increase of $259,222, from $422,508 in 1904 to $681,730 in 1905, was occasioned 
by the quarrying of a large quantity of stone in this State for use at the jetty in the 
mouth of the Columbia River. 

SANDSTONE. 


The total value of the sandstone output in the United States in 1905 was $10,006,774, 
as against $10,273,891 in 1904, a decrease of $267,117 for 1905. In 1904 there was a 
decrease of $988,368 as compared with 1903, when the value was $11,262,259.  Pre- 
vious to these years the value of the sandstone output had increased. Bluestone, 
valued in 1905 at $1,031,625 and at $1,791,729 in 1904, quarried in New York and 
Pennsylvania, is included in the total and shows an increase of $139,896. 

The decrease in the total was in the value of building stone, which, including 
dressed and rough stone, declined $459,969, from $5,162,158 in 1904 to $4,702,189 in 
1905. 

Rubble, curbstone, and crushed stone also decreased in value, while the other 
products showed some increase. 

Pennsylvania, the first State in value of production, decreased in value from 
$2,641,510 in 1904 to $2,487,939 in 1905, a loss of $153,571. 

Ohio, which for four years has held second rank in the sandstone-producing States, 
ranked third in 1905, the value of $1,744,472 in 1905 being exceeded by New York 
with a value of $1,831, 756. 

Concrete blocks, brick, and no demand for building stone, as well as scarcity and 
high price of labor, were the chief factors causing the decrease in the total output. 
66 
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The following tables show the value of the sandstone production of the United 
States in 1904 and 1905, by States and uses: 


Value of sundstone produced in the United States in 1904 and 1905, by States and uses. 


1904. 
Crushed stone. 
State. builds: Builds: Road- | Railroad | Cancret Ganister. | Riprap. 
making. | ballast. | PS REE: 

Ml@ DAWA A A eel eters A | TT bee pem 86, 796 
Arizona ........... $19, 050 A eR he TERES $1,580 |............ 170 
Arkansas .......... 6,676 3, 709 $3, 750 | RON VON rA rrr LESEN RN 1,540 
California ......... 30, 635 | 468, 701 16,000 $36,221 875 |e. cece 1.626 
Colorado .......... 58, 386 27,596 |... isses. | ROMA 4,655 | $5, 000 5, 087 
Connecticut ....... 105, 130 O A Gea mendosa daten abeat a ese tes 271 
Idaho ............- 4, 725 4,150 [...... isses. HUNE | snot CS | 25 
Illinois ............ 16, 804 | 7,092 5, 105 50 | 9, 430 600 525 
Indiana ........... 5, 940 AAA tee ies irc qu ES 1, 150 
IOWA Lise wn 7,902 | 460 92 A ol d ameter 90 
Kansas .........ss. 22, 338 7,481 4,175 41, 491 LJ6l^- eoseseris 179 
Kentucky ......... 41,751 14,622 2,590 ....... ses 400 eene cece 600 
Louisiana .........]...........- eas dg Eee NIU T races AA bx Ea sues 
Maryland ......... 4,192 | 1502255 cet A on cid ess 4,656 :.......... 
Massachusetts ..... 60, 691 | 43, 950 155, 960 525 1 Y AA REUS 
Michigan.......... 47,593 ` 14, 815 1400 east hen A il co ehe EUR 
Minnesota......... 6,519 97,097 3,314 3, 000 5,05] AAA 7,925 
Missouri........... 12, 553 17, 190. |o occur d lose dues asus 220 10 6, 008 
Montana .......... 7, 683 45, 099 IGUS peice cows 1,500 1... ze seas 8, 157 
Nebraska.......... 00^. 9 cosa dins A oce [ena ux ues ere ade ee BL ucsosewesec So Rea s 
Nevada.........-.. 1,000 | 9, 000 MWS E O NUN, PS 
New Jersey ........ 185,613 28,700 5:500: | 2562 unr sch: 1618 15 700 
New Mexico....... 24 ii 130, 294 600 | RR EAT 
New York ......... 303, 063 318, 418 11,883 12, 695 | E A 4,397 
North Carolina....|............ 200.1. cauere AO A O A 
A 489, 464 374, 960 | 11, 890 2, 500 | 12, 000 4,618 27.217 
Oklahoma......... 725 A row E lesu ons 
Oregon ............ 5, 505 123 2 CI Wle2 wee. beets | reru se ta a FAM 
Pennsylvania ..... 452,713 | 1,133, 209 28, 122 165, 664 46,755 101,525 57,556 
South Dakota...... 61, 859 80, 260 b,225 600 26, 001 | ia | 10, 060 
Tennessee ......... 8, 330 10, 000 BO lic T, ROS Llevo cs 200 
Texas ............. 19, 544 20, 750 ATHE SEMIS 45,356 |............ | 116, 753 
e dd 46, 800 E CLA E RC A EI CUT NUR 
Virginia........... 300 BOO E 12:579. AS, AA | — na 
Washington ....... 30, 750 29,080 |....LLLuuuu. 2:500 A de ac cam 5, 915 
West Virginia ..... 73, 384 98, 411 8, 327 27,119 10,682 |............ | 7.596 
Wisconsin ......... 69, 485 35, 367 10, 204 2: 100 idas 20, 48 4, 591 
Wyoming.......... 14, 247 10, 650 2-160] eds ood 210 vocc er Qu RENE 

Total ........ 2,228,727 | 2,933,431 | 338, 287 440, 442 240, 722 136, 957 | 270, 148 
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Value of sandstone produced in the United States in 1904 and 1905, by States and uses— 


Continued. 
1904. 

State. Rubble. Paving. Flagging. Curbing. Other. Total. 
Alabama........... $0,999 APP s ec E eue eta xuMlzse us cna cas $12, 788 
Arizona............ 26; 000 AA eren OE EP PEN EI DESEE $300 91, 960 
Arkansas .......... 8, 950 $5, 056 $4, 008 $25, 543 2, 040 63, 950 
California.......... o8: 625 A EN 180 63, 296 735, 662 
Colorado........... 62, 277 1, 850 78, 872 42,720 4,699 281, 142 
CODnnecHeut «ooo eoe reiner esos RA RS 40 1.5 cres eset 117, 696 
Idalhlio....... es AAA eux REIR eC REELURE UNE e d v Mu patEr. 9, 320 
Ilinois............. 4, 012 2, 500 153 290 816 47,377 
Indiana............ 8, 780 72 195 A 22, 681 
IOW8 sr A 190 88 5 9, 300 
Kansas............. 3, 658 980 25, 698 19, 952 400 130, 516 
Kentucky.......... 13, 800 2, 949 11,750 8, 200 2, 000 93, 622 
Louisiana.......... 5, 500 ¡AA 106: AA 8,315 
Marylánd A A A A A A 8, 998 
Massachusetts ..... Y totes At ic A vds e UEM dame 1,000 320, 861 
Michigan .......... AA A AAA A 74, 868 
Minnesota ......... 24, 834 160, 129 5,751 44, 102 987 319, 209 
Missouri ........... RO 1,237 893 325 44, 455 
Montana........... ee 2, 280 550 171 64,232 
Nebraska .......... P, prs O quu cec EN PCM 142 
Nevadi c sudes A ÓN Suis eu aae dud 198: AA 10, 558 
New Jersey ........ 10,000- | vec eeceeecs 500 800 | senna sieves 236, 426 
New Mexico....... BM oco escis DU. osos eiie PESE E ES 133, 390 
New York.......... 15, 780 271, 540 249, 432 551, 389 11, 600 1, 755, 524 
North Carolina: dee are eae O Pr E e eons A AA 250 
Ohl05.2i och RA ss 71, 808 500 612, 381 296, 589 4,135 1, 808, 062 
Oklahoma ......... AAA lea Dor eR E eec E 2, 996 
DPOePDOll oorr ed ae ros Tus ceo EE II eee see cau E SEN 447 6,186 
Pennsylvania...... 99, 947 72, 761 227,318 246, 658 9, 282 2,641,510 
South Dakota ...... 23, 606 122, 665 875 6,114 2, 205 338, 970 
Tennessee ......... 2, 490 ` CM PERMET 65 970 ` — 4,868 
TéexH3.. Loose ren 6, 000 35 65 420 90 209, 313 
Utaáh.... Res 2, 705 12, 400 100 | 4,020 700 70, 168 
Virginia ........... DU oce Gate O Sees wea was AP 13, 522 
Washington ....... 10, 940 | 9,000 I.I EV US | IDONEAM eee tile vals 88, 185 
West Virginia...... | 49. NUS Loon uobs vos sees 1, 490 14, 599 2, 947 287, 381 
Wisconsin ......... 14, 360 - 165 268 23 1, 392 148, 503 
Wyoming.......... | 9-040 [Ar ers toos 750 40 350 30, 986 

Total......... 529, 103 


664, 062 1, 122, 863 1, 258, 992 110, 167 10, 273, 891 
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Value of sandstone produced in the United States in 1904 and 1905, by States and uses— 


Continued. 


1905. 


Dressed | 
| R« d 


building. Railroad 


Crushed stone. 


,Ganister. Riprap. 


Biad: Bulle 
Alabama .................. $100 
ATIZODBR Vsus creen xe Edu bem Ox SR RIS 
Arkansas ............ esee 6,372 
California ..........Lssss.. 57,823 
Colorado .................. 209, «91 
Connecticut ............... 51,382 
A i 12, 940 
HIDnOIS ds 15,321 
Indiana Mo 5,575 
Indian Territory .......... 300 
LW 7,165 
RUTINA a aa 30, ROS 
Kentucky iris 005% 77,117 
Maryland cies ce ocsenesis : 4, 901 
Massachusetts ............. 55, 964 
MICHIRAD vere eun 61, 056 
Minnesota..........LLuL... 24,610 | 
Missouri................... 15, 890 
Montana .................. 9, 882 
Nebraska .................. 10% 
NOV cda 1, 500 
New Jersey ....o.oooooooo... 161, 200 
New Mexico............... 1, 820 
New York ................. 210, 760 
North Carolina ............ 150 
North Dakota ............. 955 
ORTO. na 405, 976 
Oklahoma................. | 9,071 
Orce: curia 520 
Pennsylvania ............. 444, 765 
South Dakota ............. 39, 491 
Tennessee . 20.0... 00. cee | 1, 035 
TENOR LA ci c9 as e Seance ve | 7,858 
UIMHB ient hREERA IRE | 10, 360 
Virginin rta 2, 000 
Washington ............... | 55, 69^» 
West Virginia ............. 48, 857 
Wiseonsin ................. 12, 504 
Wyoming.................. 19, 086 

TOU soia sa | 


| 2, 114, so | 2 2,587, di 355, 269 sil, 957 


| paca ballast. TM | 
NONE NEM UNE MM ee $4,507 
| $16,083 A bet os | $229 prises | 11,334 
6, 229 $900 .......... 27,600 1.......... | 540 
456,350 | 9,605 | $12, 202 | EE eer eee 
20,590 |......... haass eee | 3, 833 | $32, 000 | 1, 850 
ST M REC MERLO PENNE als dise 45 
E A PERPE a A 200 
7,875 cz A | 480 "m 
A, od zie dass | AME Mire 1,500 
T:900 A cde cate ees Pd oat tern et o 
UN 300 '.......... | EE | 113 
A buses ers cadum mds 100 35 
28, 225 | 12,500 | 111,920 | edocs Roe ud | 1,047 
dd coa &) le 8,000 .......... 
35,969 ; 157,244 pev 115,924 ........... | Hoc NP 
36, 035 | pd du oe shea. tease UR IDE UN NEN. 
58, N53 | 4, 000 140; 12,800 '.......... 4, 236 
4,039 ` a AE icon 1,5 
| 30072 coss A 1, 200 | NN 612 
ORRE SET P T T A EE 
27, 868 7,650 AP 9,100 .......... 375 
3, 500 | beds 85,000! — 1,575 [.......... fM 
201,524 5, 259 3,500 | 28,934 |.......... 23,075 
3,08 cc... FM Mc AA AA A 
LA asta wea E: A ind ondas 
461,135 | 15,207 , 2,700, 10,785; 9,020 37, 50 
1, 950 175 | NAM | 185 TE MS | 200 
3x9 2G ecd uie ERR EP 100 
S72, 522 | 46,911 | 119,392 | 62,371 | 122,909 ' — 81,45 
65, 780 KO4 coco 12,000 |.......... 14. 701 
5,000 | 100 AA lent dixedi | ee ATO Serre: 
¡EE 15 19,375 | ES | 46, 485 
] 2008 iowa comes sec aus | oes eae O qu E amt 
| O A teet tel reus ce 3. 199 
50,6001 |, 5,525 4,273 SN S95 
76, 160 Eur S MANT 375 | 13,614 4,30 
O ccd ins 1,750 Io aet eT 


311, 044 


186, 123 | 


290, G2 
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62, 618 
22, 205 
29,115 
15, 421 
2,198 
9, 335 
79,617 
280, ^79 
12, 984 
367, 461 
123, 123 
294, 610 
27, 686 
45, 116 
120 

1, 500 
294, 719 
101, 522 
1, 831, 756 
4, 483 
1, 055 
1, 744, 472 
12, 914 
1,229 
2, 487, 939 
193, 408 
8, 715 
123, 281 
43, 429 
2, 000 
124, 910 
171, 309 
161, 741 
33,591 
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Value of sandstone produced in the United States in 1904 and 1905, by States and uses— 
Continued. 
1005. 

State Rubble. Paving. Flagging. | Curbing. Other. 
Alabama................... S3 000 icin awe er iuis teas A eee whee 
ATIZONG. a 12912 ser mess | meatal sie arti ses ront EE. 
ATKANSAS ci 7,950 $300 | $1,550 $6, 720) [oes usta 
Culifornia............. LLL. 37,437 RS rer PERS 1,350 $27,901 
Colorado uu ue axe 24,712 16, 169 91, 750 46, 352 5, 882 
Connecticut................ B.E cssc A eut ueque putt use sacello 
Idaho... eiui oo t mnn ABD rear RN IP ccc a 
HH nos. ooo vu 2, 360 2, 100 118 300 |... 
Indiana.................... 1: DD. les exe chere dace 279 lar dias 
Indian Territory 648 | Sted Detru E aie us aad etu sio Neate eG ruat 
IOWA oss t Vue erddad ex Ede G40 A 250 75 320 
Kansas..................... 1, 159 40 25, 139 3, 65) 13, 783 
Kentucky.................. 9, 330 40 34, 650 2, 750 3, 000 
Maryland uso owe oe [rep ERR ES EDI A A A A carus abet 
Massachusetts ............. 2, 660 | 100) | eevee eaux eee be Chee e e eed eee s 
Michigan .................. 10:932 A A iebbotis ets 12, 700 
Minnesota ................. 35, 569 131, 883 7,200 14, 812 537 
Missouri ................... 3,013 30 288 128 2,620 
Montana................... 2529. Pr pr PEN a 132 
NOBFRSEN AAA wee ecu nds esce e x inue Lighted MES. H 
cu ger P en 
New Jersey ................ 50,000 |............ 13, 000 12, 200 13, 326 
New Mexico ............... 2.981 Ju3apiescw es 300 |: 2ds ico RECEN 7,000 
New York.................. 15, 347 378, 455 354, 216 335, 124 154,762 
North Carolina............. AD Nis utor ced osa itta casse A aah aa eas 
North DAK OUR needs A e tex vina hebetes dsumea eu eas nas roS ode p: 
OhlO seus rilQesmer eg dE 60, 672 1, 600 463, 757 270, 189 b, 751 
Oklahoma ................. 780 175 160 215 [sd 
o A ese px RR A eee uae bus cames eique 194 
Pennsylvania.............. 117, 733 107, 854 227,181 269, MS 14, 995 
South Dakota .............. 15, 262 43, 140 270 1,660 [scort 
Tennessee .................. 27900 A ue lY eee m eR eds 50 30 
TOXAS pci suae E RP es 5, 788 4,000 |............ 3, 360 16, 490 
Uta. ves E IE iun 13, 900 10,316 740 6, 480 575 
Malden 
Washington................ 6, 435 44 DO ones ec | ranae bane] e picea b e Do ure 
West Virginla.............. 46; DOJ AA a e a oed 7,475 2, 860 
Wisconsin ................. A ae eT eps 1, 248 190 
Wyoming .................. 10,851 200 500 380 249 

TOtalicsk ése ey ER as 527,918 741, 082 1, 221, 348 1,044, 983 


283,309 | 10,006,774 


LD 


1046 MINERAL RESOURCES. 


The following table shows the value of the sandstone production in the United 
States from 1901 to 1905, inclusive, by States: 


Value of sandstone production in the United States, 1901-1905, by States. 


State. 1901. 1902. 1908. | 1904. 1905. 
Alnbaül-...icesiclc e e a $5, 680 $12, 706 $42, 933 | $12, 788 $28, 107 
ATIZOUR is 202, 500 107, 910 526, 875 91, 960 65, M8 
ATKANSAS acosa 62, 825 85, 917 61,172 63, 950 58, 161 
Calorias 301, 023 462, 328 762, 327 735, 062 655, 665 
Colomido iii seu er e ERES 237, 331 366, 161 389, 132 231, 142 453, 029 
Conncctleut cuicos 146, 814 128, 579 119, 417 117,696 62,615 
E A A A A AA A traf editis 
TARADO it EPUM UE ES 20, 843 18,77 11, 856 9, 320 22, 265 
MIO si. TP PPP 12, 884 32, 200 26, 293 47,377 29,115 
Indis Na A eer eee eed ae vous 28, 334 37,593 32, 651 22. 651 15, 421 
Indini Territory AA A A ueste b urea ea 2, 198 
TO WA lali 14, 341 15, 061 19, 011 9, 300 9.35 
A A ÓN 49, 901 105, 509 102, 128 130, 516 79,617 
Kentucky A Pew sek 108, 259 125, 470 93, 742 93, G22 2*0. 579 
¡Pp A uoo bo acute IN A eee tae E NINE 
Maryland .................. sts DER dd 4, 6 15, 405 2,170 8, 998 12, 984 
Massachusetts... ;.... ccc cc cece eee erre 247,310 487, 366 872, 478 320, 861 367, 461 
A oie cpi oU as e isses 174, 428 188, 073 121,350 74, 868 13,13 
MITE da ERN We 246, 685 347, 472 363, 262 319, 209 294. 640 
MaSSOUTI sedes epi oa 42,170 56, 990 49, 102 44,455 27,085 
MONTADA cs rain 58, 439 85, 152 GS, 036 64, 232 45,116 
NOD RISK Nooo ————— — — 515 108 1, 067 142 I» 
NG@VAQ Ae. coats vod E ecu A senis 6,115 2, 370 10, 558 ], 500 
New Jersey du —-————— AC 244,512 406, 726 364, 337 2356, 426 | 234, 718 
New NMoxXIU0 cds woven ues odas 12, 291 7.510 133, 390 | 101,52 
NOW WOT A ie 41,331,327 | 41,408, 699 |a 1,756,501 a 1,755,524 | «1.31, 756 
North Carolina ...................... ees. 11, 652 4, 825 600 250 : 4. 4838 
Nort Du kot. A A o S ebobisrerei s eaaa lu». 
ONO Ss. cise nieces — ————— ...| 1,999,180 | 2,078,764 | 1,793,379 | 1, 808,062 1,744,472 
did wig: ec O eeraa ta ea N 6, 500 2, 996 12, 914 

25, 309 

O A 531 2, 912 6.186 | 1,239 
Pennsylvania ..........eeceeceeeece eere a 2,063,082 |a2, 800, 108 | 73,245,078 2,611, 510, | a 2, A87, 939 
Bouth Dakota ..................eceeeee eA 17,647 110, 789 163, 067 335, 970 193, His 
Tentiesi ee ras 10,342 7,670 20, 649 24,568 | 8,715 
TORAS da 111,568 165, 565 114, 381 209, 313 123. 2% 
OEE T EEE A Uri IA 38, 919 105, 011 71,279 70, 168 43, 43 
O AAA CUIRE e IN 5, 303 2, 500 4, 471 13, 522 2.0 
Washington Mem 89, 174 30, 725 47, 130 8s, 185 124, 916 
West Virginia. iu oo xim woe Seas 108, 010 423, 532 252, 204 287, 381 | 171, 3 
hi univ 90, 425 207, 086 142, 445 155, 503 161, 741 
Wvoming...... ————— e he Pea 54, 145 90, 691 91,849 30, 986 | 33, 9! 

Tolal.cn wie eden tenes aoe 8, 138,680 | 10,594,483 . 11,262,259 | 10, 273, S91 | 10, 006, 774 


a Includes bluestone, 
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The following table shows the value and uses of the bluestone produced in New 
York and Pennsylvania in 1904 and 1905: 


Value and uses of bluestone produced in New York and Pennsylvania in 1904 and 1905. 


1904.. 
Building Crushed Other 
State. purposes. Flagging. | Curbing. Stone purposes. Total value. 
New York .................-. $482, 908 $241, 062 $295, 064 $10, 425 $14, 855 $1,044,314 
Pennsylvania ............... 287, 085 216, 251 149, 491 29, 842 64, 146 747,415 
Total sia 770, 593 457, 313 444, 555 40, 267 79, 001 1, 791, 729 
1905. 

New York «4 iccssceteeseekcus $351, 005 $330, 566 $278,534 |............ $150,359 | $1, 105, 464 
Pennsylvania ............... 292, 062 216, 435 157, 391 $35, 877 121, 396 826, 161 
Tol laudos 643, 067 | 547,001 430, 925 38,877 271, 755 1, 931,625 


SANDSTONE PRODUCTION IN INDIVIDUAL STATES. 
ALABAMA. 


The sandstone quarried in Alabama in 1905 was from Generys Gap, near Bam- 
ford, Shelby County; Short Creek, Jefferson County; and Tuscaloosa, Tuscaloosa 
County; and was principally used for riprap in improvement work carried on by the 
Government. 

The output was valued at $12,788 in 1904 and at $28,107 in 1905, an increase of 
$15,319. 

ARIZONA. 


The sandstone quarried in Arizona was chiefly used for riprap and bridge work on 
the Santa Fe Railroad, the output being not so large as in 1904. 


ARKANSAS. 


The sandstone quarried in Arkansas was from Lamar and Clarksville, Johnson 
County; near Mena, Polk County; Fayetteville, Washington County; Fort Smith, 
Sebastian County; near Morrillton, Conway County; and Russell, White County. 
The output was, however, not great, being valued at $58,161 in 1905 and at $63,950 


in 1904. 
CALIFORNIA. 


The sandstone quarried in California in 1905 decreased, as compared with 1904, 
from $735,662 to $685,668 in 1905, a loss of $49,994. 


COLORADO. 


The value of the sandstone produced in Colorado in 1905 was $453,029, an increase 
of $171,887 as compared with $281,142 in 1904. This increase was due to the general 
demand for all classes of stone rather than to any specific cause. The stone is chiefly 
building, curbstone, and flagstone, and is quarried at Arkins, Loveland, Fort Collins, 
and Stout, Larimer County; Lyons, Nolan, and Boulder, Boulder County; Canyon, 
Fremont County; Colorado City, El Paso County; Montrose, Delta County; Durango, 
La Plata County; Granite, Chaffee County; Osier, Conejos County; Peachblow, 
Eagle County; near Pueblo, Pueblo County; and at Steamboat Springs, Routt Count y. 
A small quantity of this stone is used for tombstone work. 
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CONNECTICUT. 


The sandstone quarried in Connecticut in 1905 was from Tariffville and Avon, 
Hartford County; East Haven, New Haven County; and Portland, Middlesex County. 
The output was $117,696 in 1904 and $62,618 in 1905, a decrease of $55,078. 


IDAHO. 


Idaho increased in value of sandstone production from $9,320 in 1904 to $22,265 in 
1905, a gain of $12,945. The stone is quarried at Boise, Ada County; Preston (6len- 
dale), Oneida County; and Goshen, Idaho Falls, and Prospect, Bingham County. 


ILLINOIS, 


The output of sandstone from Illinois was valued at $47,377 in 1904 and at $29,115 
in 1905, a decrease of $18,262. The decrease was for the most part in the value of 
crushed stone. 

INDIANA. 


There was a decrease of $7,260 in the sandstone output of Indiana, or from $22,681 
in 1904 to $15,421 in 1905. This stone is quarried at Attica, Warren County, and 
at Cannelton, Perry County. 

INDIAN TERRITORY. 


The sandstone reported from Indian Territory in 1905 was quarried at Tulsa and 
Boynton. The output was small, being valued at $2,198. 


IOWA, 


The sandstone output in lowa was valued at $9,335 in 1905 as compared with 
$9,300 in 1904. 
KANSAR. 
The sandstone output in Kansas in 1905 was $79,617 as compared with $130,516 in 
1904, a decrease of $50,899. The decrease was in the curbstone and crushed stone. 


KENTUCKY. 


The value of sandstone quarried in Kentucky in 1905 showed a very large increase 
from $93,622 in 1904 to $280,579 in 1905, or $186,957. The output is from Barbours- 
ville, Knox County; Farmers and Freestone, Rowan County; Cedar Bluff, near 
Ohara, Caldwell County; Langford and Wildie, Rockcastle County; Quincy, Lewis 
County; and Williamsburg, Whitley County. Rowan and Rockcastle counties 
furnished the greater part of the output. The increase was in the value of building 
and crushed stone, a large quantity of the latter being used as ballast by the Illinois 
Central Railroad. 

LOUISIANA. 


There was no output reported for Louisiana in 1905. 
MARYLAND. 


Maryland reported an output of sandstone valued at $12,984 in 1905 against $8,998 
in 1904, an increase of $3,986. This stone was quarried at Bloomington, Garrett 
County; Cumberland, Allegany County; and near Taneytown, Carroll County. 


MASSACHUSETTS. 
Massachusetts reported sandstone valued at $367,461 in 1905 against $320,861 in 


1904, an increase of $46,600, The increase was in value of crushed stone used for 


concrete. 
MICHIGAN, 


The value of sandstone reported from Michigan in 1905 was $123,123, an increase 
of $48,255 over $74,568 in 1904. The output was from near Calumet in Keweenaw 
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County; Grind Stone City, Huron County; Holland, Ottawa County; Jacobsville, 
Houghton County; Marquette, Marquette County; L'Anse, Baraga County; and 
Ottawa Lake, Monroe County. Besides the stone above reported, a considerable 
quantity quarried at Grind Stone City and Port Austin was made into grindstones. 


MINNESOTA. 


The sandstone output in 1905 from Minnesota was valued at. $294,640; in 1904 at 
$319,209, a decrease of $24,569. "The stone is used for building, rubble, and paving. 
It is quarried at Banning and Sandstone, Pine County; Cortland and New Ulm, Nic- 
ollet County; Fond du Lac, St. Louis County; Jasper, Pipestone County; Jordan, 
Scott County; and Luverne, Rock County. 

Most of this stone is a quartzite commonly known as “Jasper?” or “red granite.” 


MISSOURI. 


A small quantity of sandstone is quarried in this State each year. The output was 
valued at $44,455 in 1904, and at $27,686 in 1905, a decrease of $16,769. The greater 
part of the stone is quarried at Miami Station, Carroll County, and at Warrensburg, 
Johnson County. 

MONTANA. 


The output of sandstone from Montana in 1905 was valued at $45,1 16 and at $64,232 
in 1904, a decrease of $19,116. The stone was quarried near Billings and Columbus, 
Yellowstone County; near Bozeman, Gallatin County; and at Fields and Great Falla, 
Cascade County. 


NEBRASKA. 


A very small quantity of sandstone is quarried in Nebraska annually, the value for 
1905 being $120. 


NEVADA. 
The small quantity of sandstone reported from Nevada in 1905 was valued at $1,500. 
NEW JERSEY. 


The value of sandstone quarried in New Jersey in 1905 was $294,719 against 
$236,426 in 1904, an increase of $58,293. This value includes some bluestone quarried 
near Quarry ville, Sussex County; Kingston, Somerset County; and Princeton, Mercer 
County. 

The other localities of production are Wilburtha, Mercer County; Avondale and 
West Orange, Essex County; Closter, North Arlington, and Ridgefield, Bergen 
County; Martinville, Somerset County; Passaic and Paterson, Passaic County; and 
Stockton, Hunterdon County. Building, rubble, flagstone, and curbstone are the 
. chief uses of this stone. 


NEW MEXICO. 


The sandstone reported from New Mexico is used chiefly for railroad work, as bal- 
last and bridge masonry. The value reported for 1905 was $101,522 against $133,390 
in 1904, a decrease of $31,868. 


NEW YORK. 


New York ranked second in value of output of sandstone in 1905, exceeding Ohio 
and being exceeded by Pennsylvania. 

The value of the stone quarried in 1905 was $1,831,756 against $1,755,524 in 1904, 
an increase of $76,232. 
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The greater part of the value represents bluestone, a variety of sandstone, quarried 
principally in Albany, Greene, Ulster, Sullivan, Delaware, Broome, Chenango, and 
Wyoming counties. 

The sandstone is quarried chiefly in Orleans County. 

Large quantities of the bluestone are quarried by farmers and small quarrymen, who 
sell it to large buyers at the docks or along the railroads. These buyers prepare it 
for the market, and a number of them have their own quarries. Building stone in 
the shape of blocks for sills, coping, lintela, steps, etc., flagstone, and paving stone 
are the chief uses of this stone. 

The total value of the bluestone was $1,105,464 in 1905 and $1,044,314 in 1904, an 
increase of $61,150. 

The sandstone production, not including bluestone, increased from $711,210 in 
1904 to $726,292 in 1905, a gain of $15,082. 


NORTH CAROLINA. 


The value of sandstone reported from North Carolina in 1905 was $4,483; it was 
from Sanford, Moore County. 


NORTH DAKOTA. 


Sandstone valued at $1,055 was reported from this State in 1905. It was quarried 
at Velva, McHenry County, and at Linton, Emmons County. 


OHIO. 


Ohio took third rank in the list of sandstone-producing States in 1905, being 
exceeded by Pennsylvania and New York. In 1904 Ohio ranked second, following 
Pennsylvania. 

The total output for 1905 was valued at $1,744,472, as compared with $1,808,062 in 
1904, a decrease of $63,590. 

This stone is used chiefly for building, rubble, flagstone, and curbstone, with 
small quantities for the various other uses. 


OKLAHOMA, 


The output reported from Oklahoma in 1905 was $12,914, as compared with 
$2,995 in 19H, an increase of $9,919. 


OREGON. 


The small quantity of sandstone reported from Oregon in 1905 was valued at 
$1,229. 
PENNSYLVANIA. 


There was a decrease of $153,571 in the value of the sandstone produced in Penn- 
sylvania, from $2,641,510 in 1904, to $2,487,939 in 1905. 

These figures include bluestone valued at $826,161 in 1905 and at $747,415 in 1904, an 
inerease of $78,746. The sandstone decreased from $1,894,095 in 1904 to $1,661,775 
in 1905, a decrease of $232,317. Included in the value of sandstone for building stone 
is a large quantity of stone used for bridge work on railroads, and the decrease in 
deniand for this class of stone caused the decrease in the total for the State. 


SOUTH DAKOTA. 


The sandstone quarried in this State is mostly quartzite, generally known to the 
trade as Jasper stone, and often called “red granite." It is quarried at Sioux Falls, 
Past Sioux Falls, Dell Rapids, and Garretson, Minnehaha County. Sandstone is 
also quarried at Hot Springs, Fall River County; Spearfish and Deadwood, Lawrence 
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County; Spencer, Hanson County; and Bellefourche, Butte County. There was a 
large decrease in output in 1905, reported as caused by strikes and other business 
troubles. The value given for 1905 was $193,408, and for 1904 $338,970. 


TENNESSEE. 


Sandstone valued at $8,715 was reported from Tennessee in 1905 as against $24,868 


in 1904. 
TEXAS. 


Less stone used in jetty construction near Galveston accounted for the decreased 
output of sandstone reported from Texas in 1905 as compared with 1904; the value 
was $209,313 in 1904 and $123,281 in 1905, a decrease of $86,032. 


UTAH. 


Utah decreased in value of sandstone production $26,739 in 1905 as compared with 
1904; the output in 1905 was $43,420 and in 1904 it was $70,168. The demand was 
reported as good for the stone, but lack of operating facilities decreased the output. 


VIRGINIA, 


Virginia reported an output valued at $2,000 in 1905 as against $13,522 in 1904, a 


decrease of $11,522. 
, WASHINGTON, 


There was an increase of $36,725 in the value of the sandstone quarried in Wash- 
íngton, from $88,185 in 1904 to $124,910 in 1905. The operating localities were Bel- 
lingham, Whatcom County; Port Angeles, Clallam County; East Sound and Stuart 
and Waldron islands, San Juan County; Tenino, Thurston County; and Wilkerson, 
Pierce County. 

WENT VIRGINIA. 

The sandstone output in West Virginia in 1905 was valued at $171,309, against 
$287,381 in 1904, a decrease in 1905 of $116,072. The decrease was in the value of 
building stone. The demand generally was reported as very slight. 


WISCONSIN. 


There was a small increase in the value of sandstone in Wisconsin from $158,503 
in 1904 to $161,741 in 1905, a gain of $3,238. The building stone and rubble 
increased in value, and the other products decreased. 


WYOMING. 


Wyoming reported sandatone valued at $33,591 in 1905, as compared with $30,986 
in 1904, an increase of $2,605. 
MARBLE. 


There was a large increase, from $6,297,835 to $7,129,071, or $831,236, in the value of 
the marble quarried in 1905, as compared with 1904, The greater part of this increase 
was from the State of Vermont, although California, Georgia, Maryland, New York, 
Pennsylvania, Tennessee, and Washington each showed also an increase in value of 
output. The increase was for building stone and for stone used in the interior of 
buildings, the dressed monumental stone declining somewhat in value. 

The total output includes a small quantity of serpentine in Georgia, Washington, 
and Pennsylvania quarried and sold as marble, and a small quantity of so-called 
**onyx"' marble, ineluded on account of its similarity of composition and use. 

Notwithstanding the enormous quantity of marble capable of being quarried in 
the United States from the well-developed deposits, and the large number of known 
undeveloped deposits, a considerable quantity of marble is imported into this country, 
chiefly from Italy, for statuary and interior decoration, the value of which in 1904 
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was $1,186,452 and in 1905 $1,231,700, an increase of $45,218, as shown in the table 
of imports and exports on p. 16. 

Onyx, valued at $60,518 in 1905 and at $75,460 in 1904, a loss of $14,942, was also 
imported, the greater part coming from Mexico. 

The exports of marble were valued at $265,023 in 1905 and $203,086 in 1904, an 
increase of $61,937. 

The following table shows the value of the marble produced in the United States 
in 1904 and 1905, by States and uses: 


Value of the marble product, 1904 and 1905, by States and uses. 
1904. 


Rough. Dressed. 


z um _____ O UEEEN 
State. Build- ! Other Build- Monu- Orna- | Interior ' Other Total. 


ing. | mental. | Par, img. | mentai. | men- decora- | pur. 

Xa A SER O ME. S MEME AN 
Ala DRE. AAA A A O ouais PA egt ce PIOS M (a) 
IT AA ATA LA PAS A IA AO (a) 
Arizona ..........]......-..- NOUS AEG CERE RUPEE DEUS PEDE liene (a) 
ATEBDSER Seco PA A roche a a eas tenes [et eee ey eee ss eases sa EE asias (a) 
Californía ........ $4,810 | $6,073 |......... $7,800 |.......... $2,356 | $66,620 ......-. $57, 659 
E sius uos ess etse AA A iciatis O aaa wae: | REUNIR 1 (a) 
Georgia .......... 283,223 227,491 | $12,000 108,000 |..........]... suele esses $60,000 | 690,714 
Maryland ........ 50, 000 pa Lr pO 73, 814 
Massachusetts....! 17,000 |.......... 14,638 | 79,472! $1,500! 2,000 | 30,415 | 38,363 | 183,388 
Missouri .......... |... A tbi M oue | rus MH E PER: oT (a) 
New Mexico...... aO essen 450 |.......... 200 |.......... 3,000 | 4,29 
New York ........ 49, 971 | 115,003 | 10,360 | 287,830 | 59,893 |....... 8,600 |........ 565, 997 
North Carga eio secu eves ku era REA he ER ÜR DAVIS EUR PI EE 2,741 
Pennsylvania .... 9, 031 | 700 8,200 ' 38,459 24,000 |...... . 10,000 | 5,000 90, 390 
Tennessee ........ 53, 450 15,000 | 149,950 | 50,000 | 12,000 |....... 215,959 | 9,000 ; 505,259 
Utah ............. 2 750: RR EE 3:000. iuis ac seen howe: 3, 950 
Vermont ......... 732,490 | 724,812 | 6,500 | 397,360 11, 100, 825 |14, A 926, 969 1100, 543 14, 004, 669 
Washington ...... 5,000|  3,000| 1,100 | 4,000; 5,000} 498 | 3,000] 1,500| 23,098 
Wyoming ........ 9 000 Locos a A estne e mM. SR A MC 2, 000 
Other States. ..... E luce Dust 15, 300. | 3,000 | 1,750; 1,500 | 1,800 | 559,916 

Total ....... 1, 284, 741 1,110,643 | 197,66 988, 671 (1,211,389 (21,554 1, 257, 963 219,206 6, 297, 835 


aline luded in “Other States.” 
bIncludes Alabama, Alaska, Arizona, Arkansas, Connecticut, and Missouri. 


1905. 

ALORA font Grote eee A ies en scs lace ea 700 10- E. L ios ess | Gas 710 
Arkansas ......... 750 PA PEA A A IA PEDE A 1, 000 
California ........ 4.390 2,075 1, 300 5, 000 7,575 200 75,000 |........ 95, 540 
Georgia........... 370,047 | 275,000 | 72,500 | 45, 421 IL582 A E A 714, 550 
Maryland......... 7,168 ias 8,930 | 90,782 |.......... |. -.---- 36,524 !........ 138, 104 
Massachusetis....| 11,622 |.......... 6,828 | 15,915 fincas 5 uu as 181,996 |........ 166, 360 
New Mexico...... AA sce nni 1, 500 AAA A PA 2, 200 
New York ........ 214, 023 80,916 | 13,677 | 391,037 96,068. clos ios A exu dixe 795, 721 
Pennsylvania .... 8, 986 790 4,200 | 59,951 24.000: AA A A 97, 8S7 
Tennessee ........ 237, 399 830 500 4, 000 11,000 |....... 323,500 | 5,000 | 582,229 
Utah. enanos AA A [retos ces 7 A a oho 1,150 
Vermont ......... 903,905 | 740,117 | 25,479 | 554,844 |1,015, 904 |13, 433 |1, 055, 682 [101,506 |4, 410, 820 
Washingtons A A A A A A eus eda 60, 000 |........ 60, 000 
WYOMING A A A A ess quiae 2.500 AAA A vs esteem 2. 500 

Total ....... 1,759, 190 |1, 099, 938 128, 414 [1,168,450 ¡1, 170, 279 113, 643 |1, 682, 651 |106, 506 [7, 129, 071 


u——————— Í——————————————À An n n€€Aà-t'€'-€€€"€"€ €€«—«wWA—«—-—»——— M (S [ Ó€ÓÀ— 2 ESTED 
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The following table shows the value of the marble produced in the United States 
from 1901 to 1905, inclusive, by States: 


Value of marble produced in the United States, 1901-1905, by States. 


State. 1901. 1902. 1903. 1904. 1905. 

Alabama ......... VER ae dU Rx Race Rd aoc o [ie OE OR RR DR (a) (a) (Gy Net oieds 
PDC. A E $4,500 bi en tee (a) $710 
ATIZA d uiv eon x aT wee UO P Ur b VE 9300 ui (a) (a). tats 
ATR ANBAR ión 300 (a) "lovgwesrstxs (a) 1,000 
California... dio 6, 642 $92, 298 $78, 329 $87, 659 95, 540 
SP oso exc Er rein E ER Rene Roe ER RAS (a) (a) (d)- esaia 
Georgia: 2655605 e pEreI RR en E MAR EE E MES 936, 549 660, 517 565, 605 090, 714 774, 550 
Maryland ................eeeeseeee eene 68, 100 (4) 83,672 73, 814 138, 404 
Massachusetts ...................- eere 126, 546 165, 489 154, 228 183, 388 166, 360 
MISSOUTI 2 sret oshare rEerEC ARD rape 2,100 |... zs esses (a) (GJ AA 
Montana ca a AA 1,500 A A ESTIS SM PES 
New MOI 10, 600 (a) (a) 4, 250 2, 200 
New YOrk vice a essa 379, 159 577, 298 748, 160 565, 987 795, 721 
North Carolina sues arse cs ER is [A p REPRE 4, 366 ' 2,14), c 
OTERON ¿ud DOO AA A utara dearer A 
Pennsylvania ........ooooomoooooommm.oo. 157, 547 160, 423 93, 200 90, 390 97, 887 
TennessoD, ouvre UR WR ERR 494, 637 518, 256 485, 905 605, 259 582, 229 
Utah errereen rias 320 (a) 3, 200 | 8, 950 1, 150 
Vermont 1.21. sera aa 2,753,583 | 2,628,164 | 3,011,505 | 4,004,669 4, 410, 820 
Washington ............ a 22,816 61,176 40, 117 23, 098 60, 000 
A AMA A A AA 3, 100 2, 000 2, 500 
Other SIBLeN A O awe stes ice 5 180, 561 c91, 300 459,916 |............ 

TOU cskanauxdVé e ESEOP pAS TE e 4,965,699 | 5,044,182 | 5,362,686 | 6,297,835 7,129,071 


a Included in ** Other States." 

b Includes Alabama, Arkansas, Connecticut, Maryland, Montana, New Mexico, and Utah. 
c Includes Alabama, Arizona, Connecticut, Missouri, and New Mexico. 

d Includes Alabama, Alaska, Arizona, Arkansas, Connecticut, and Missouri. 


The following table shows the various uses to which the marble quarried in 1901, 
1902, 1903, 1904, and 1905 was put: 


Distribution and. value of output of marble in 1901, 1902, 1903, 1904, and 1905, among 
various uses. 


Use. 1901. 1902. 1903. 1904. 1906. 
Sold by producers in rough state......... $591, 667 | $2,275,429 82,454,263 | $2,599,052 | $2,987, 512 
Dressed for building..........ooooooooooo» 1,236,023 | 1,038,302 | 1,111,072 988,671 | 1,168,450 
Ornamental purposes. .................... 126, 576 7, 300 51. 359 21,5541 13, 643 
Dressed for monumental work........... 1, 948, 892 956, 870 | 1,062,339 | 1, 211,389 1, 170, 279 
Interior decoration in buildings.......... 1, 008, 482 679, 913 663,553 | 1,257,963 1, 682, 651 
Other USES 1 ciao 54, 059 86, 368 20, 100 219, 206 106, 506 


TOM iii 4,965, 699 | 5,044,182 | 5,362,686 | 6,297, 835 7,129,071 
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MARBLE PHODUCTION IN INDIVIDUAL STATES. 
ALABAMA. 


The marble quarry operations in this State in 1905 were confined to developing 
deposits, but at the principal deposit near Sylacauga, Talladega County, the company 
reports that it is, in 1906, actively quarrying with six channeling machines and ten 
gang saws at its sawing plant. 

ALASKA, 


Only a small quantity of Alaskan marble was put upon the market in 1905, and 
that was chiefly for the local monumental trade. At Baldwin, Prinee of Wales Island, 
the American Coral Marble Company bas done considerable development work in 
the years 1904 and 1905, but has not sold any marble as yet. The Alaska Marble 
Company at Shakan, Prince of Wales Island, has been constructing buildings, erecting 
machinery, building a tram railroad and a wharf for deep-sea vessels, and expects to 
make shipments in the near future. The El Capitan Mining Company, near Shakan, 
on the northwest coast of Prince of Wales Island, has shipped some stone, but was 
not operating in 1905. 

The Ham Island Marble Company on Ham Island, near Wrangell, has operated on 
a small scale and put some marble on the market. 

At Klawak Pass, near Shakan, the “Fox Island” deposit has been exploited to 
some extent but with no commercial output. 


ARIZONA. 


There was no marble or onyx reported from Arizona in 1905. 


ARKANSAS. 


The small quantity of marble quarried in Arkansas in 1905 was from near Segal, 
Baxter County. The other deposits were not operated on account of lack of demand, 
lack of capital to work them, and lack of transportation facilities. 


CALIFORNIA. 


There was an increase in the value of the marble output of California in 1905 from 
$87,659 in 1904 to $95,540 in 1905, or $7,881. The greater part of this marble is used 
in the interior decoration of buildings, which increased in value from $66,620 in 1904 
to $75,000 in 1905, or $8,380. The localities of operation were Colton, Sau Bernar- 
dino County; Columbia, Tuolumne County; Healdsburg, Sonoma County; Riverside, 
Riverside County; near Sutter Creek, Amador County; and Inyo, Inyo County. 


* COLORADO. 


The operations in the marble deposits of Colorado in 1905 were, as in 1904, limited 
to development work, chiefly at Marble, Gunnison County, and Salida, Chaffee 
County. 

CONNECTICUT. i 


There was no work done in the marble quarries in Connecticut in 1905 because of 
litigation concerning the leases. 
GEORGIA. 


The value of the marble output in Georgia in 1905 was $774,550; in 1904, $690,714, 
an increase of $83,836. This stone is sold rough to the manufacturers chiefly for 
building and monumental stone. The output comes from Marble Hill and Tate, 
Pickens County, and also includes some serpentine from Holly Springs, Cherokee 
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County. A new marble property is reported near Ellijay, Gilmer County, and 
although this has not been opened or tested to any extent as yet, a company expects 
to do some development work, in 1906. 


IDAHO. 
No work has been done at the onyx and marble properties in Idaho in 1905. 
INDIAN TERRITORY. 


The Southern Marble Company at Marble City, Ind. T., reports that it has as 
vet delivered no stone, but that it is rapidly putting the quarry into shape and hopes 
to market the stone at an early date. 


MARYLAND. 


Considerable interest was evinced in the marble properties of Maryland in 1905; 
and quarries at Fakles Mills, Washington County, and Cockeysville, Baltimore 
County, were in operation, and deposita at Summerfield, Baltimore County, recently 
located, and at Whitehall, Baltimore County, are being developed. The output 
increased from $73,814 in 1904 to $138,404 in 1905, or $64,590. 


MASSACHUSETTS. 


There was a decrease in the value of marble quarried in Massachusetts from 
$183,388 in 1904 to $166,360 in 1905, or $17,028. A new company, the White Marble 
and Terazzo Company, started operations at Lee, and the Chester-Goodale quarry at 
Sheffield was taken over by the Berkshire Hills Company. 


MISSOURI. 


In 1905, the output of stone sold as marble was not kept separate from the lime- 
stone production, and it is therefore included in that report. 


MONTANA. 


Development work continued in the onyx and marble deposits in this State, espe- 
cially at the quarry on Dempsey Creek near Race Track Station, Powell County, 
where water power and gang saws are installed in the operating plant, and consider- 
able stripping has been done. 

NEVADA. 


Marble deposits near Mina and Luning, Esmeralda County, have been prospected 
during 1905 with a view to future operations. 


NEW MEXICO. 


But little hàs been done in the New Mexico onyx quarries in 1905, lack of trans- 
portation checking development of deposite. 


NEW YORK. 


The output of marble in New York increased from $565,987 in 1904 to $795,721 in 
1905, or $229,734. The increase was in the stone sold for buildiug purposes. The 
principal quarries are at Gouverneur, St. Lawrence County, South Dover, Dutchess 
County, and Tuckahoe, West Chester County. 


NORTH CAROLINA. 


No marble was marketed from the North Carolina marble deposits in 1905, 
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PENNSYLVANIA. 


The marble production of Pennsylvania in 1905, including a small quantity of 
gerpentine, was valued at $97,887, as against $90,390 in 1904, an increase of $7,497. 


TENNESSEE. 


The output of marble in Tennessee in 1905 was $582,229; in 1904 it was $505,259 
an increase of $76,970 for 1905. 
TEXAS, 
There are several deposits of onyx marble reported from Texas, but none of the 
material has been marketed. 
UTAH. 


The output of marble and onyx reported from Utah was from near Newhouse, 
Beaver County, and Provo City, Utah County. Development and assessment work 
was done at other deposits, but there was no output. 


VERMONT. 


The increase of $406,151 in the value of the marble output in Vermont in 1905 from 
$4,004,669 in 1904 to $4,410,820 in 1905 accounts largely for the total increase in the 
United States. This stone is used chiefly for building and monumental purposes, 
with a large quantity for interior work in buildings. 


WASHINGTON. 


Development and assessment work was done on marble prospects in Washington 
in 1905, but little marble was placed on the market. 


WYOMING. 


But little bevond development and assessment work was done on the marble and 
onyx deposits in Wyoming in 1905. 


LIMESTONE. 


The limestone included in the following report does not include the limestone 
burned into lime nor the limestone used in the manufacture of Portland cement, the 
value of the limestone used for those purposes being incorporated in the reports on 
those subjects. The stone reported as sold to lime burners is largely stone sold to 
angar refiners to be burned into lime and used in the process of beet-sugar refining, 
especially in the States of California, Colorado, Utah, and Michigan. In other States 
the stone thus described is sold to be burned for chemical purposes and to farmers 
to be burned for use of lime on farms. In some cases large operators sell their waste 
stone for this purpose. Under the heading “Sold for other purposes,” is included 
stone sold chiefly for chemical purposes and for use in the manufacture of glass. 

In 1905 the total output was largely increased by the quantity of stone used by 
blast furnaces. The use of artificial stone in blocks for building was reported as a 
check on the limestone trade. 

The total value, however, not including lime or cement stone, increased $3,846, 246— 
from $22,178,964 in 1904 to $26,025,210 in 1905. In 1904 there was a decrease of 
$193,145; in 1903 there was án increase of $1,746,724, and in 1902 the increase was 
$2,692,542. 

The largest increase was in the value of furnace flux, which was $4,702,768 in 
1904, and $7,004,265 in 1905, an increase of $2,301,497. 

The value of crushed limestone in 1905 was $10,487,638; as against $9,558,626 in 
1904, an increase of $929,012. The value for 1905 represents 19,334,168 short tons, 
an average price per ton of 53 cents. 

Limestone for building purposes increased in value $768,423, or from $4,543, 760 in 
1904 to $5,312,183 in 1905. 
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The States showing greatest valve of limestone output are Pennsylvania, Hlinois, 
Indiana, Ohio, Missouri, and New York in 1905, and in 1904 Pennsylvania, Indiana, 
Illinois, Ohio, Missouri, and New York, each State having a value of over $1,500,000. 

The following tables show the value of the production of limestone in the United 
States in 1904 and 1905, by States and uses: 


Value of the production of limestone in the United States in 1904 and 1905, by States and 


"uses. 
190-1. 

| | Stone 

State, A E | Flagging. | Curbing. | Paving. ae 

burners 
— sae aes INC a SS SS eoe 
A beds SES ce toe songs! | xD E MEI $320 
PSEA: E E E t easet us tas | tts Ries doen | PAS PA PEE E a M ede 
Arkansas ............... $6,615 46,765 |............. S530. A ers Bast OLS 
California............... 2:400. cedros dues] uestes du p ud 125 $100 49, 430 
Colorado AMA nh oe SR Rus AE A O SO Rinne 18, 692 
Connecticut. caia li da donas | ds wave A o deua ale doliareter 
Florida ................. 718 8, 000 | ECTS CORPER. PELIIN ETEA OA 
Georgia «ooo crees lese tet snc A queue | drap ete ave queues chiens duet ee eua equ 
Idüli 445 oe A weet ec male ui PaL clesie d [e 5, 900 
A leo neus 212, 477 53, 804 $18, 401 17, 081 4, 985 7,575 
Indiana................. 1,116, 928 942, 458 80, 085 105, 151 MA 
Indian Territory A A A PA A PP 
A ut Es TES Eva 149, 215 18,259 3, 556 5, 414 3, 181 15 
Kansas ................. 109, 152 i 48, 932 8, 337 21, 706 TDi 
Kentueky ooo. 68, 826 | 65, 955 1,718 24, 980 1,500 |...........- 
MANG uc oscer A A Eq eei eu edo, TU re Goss ace A de sd 
Maryland............... 12, 836 SE cng. 80 241 ı 715 2,466 
Massachusetts .......... LR TI TE tp pP 
Michigan ............... 32, 941 NU a eerie oe whe RE. 37, 665 180, 683 
Minnesota .............. 10%, 798 102, 819 11, 104 | 6, 296 6,018 4, 800 
Missouri ................ 139,502 271, 416 7,712 | 8, 477 2, 400 50 
Montana................ 8:015: Losses Vendee eu ues - aduentu eate eases hee 
Nebraska .........eeese 30, 969 | 1,592 | 165 261 12 9,578 
New Jersey ............. 3, 025 150 | IA Sr E PE 6 
New Mex edo taras eri sa da al ibi lacado de 
New York............... 174, 099 | 42, 803 4, 708 | 7,221 11,147 271, 106 
North Carolina .........|].............. eher oed deal diae vox os | une vedi pies Mae Seal be nea DIC 
A nuper 272,941 | 9, ?91 4, 669 3,563 4, 186 448 
Oklahoma .............. 12,359 | 6, 210 5,550 | j 8o A RES. 
Oregon.................. 2, 000 TAO! |. o:eRV RETE A ewer ades 
Pennsylvania........... 116, 868 4,311 4,129 6,773 82, 502 22,613 
Rhode Island ........... T DM nO eq IAE RETO URINE, 
South Ee op Er --—————————— M — — Á— a eaters ete 
South Dakota ........... ES en mme] [sues os cadens eateries 
Tennessee............ e. 19,039 10,410 400 | E 997 m 1,000 ...........- 
TeXüR cose x deu E EUN 40, 435 21, 430 1,510 |, AA loeo RE 
Utali.c 2.2: S ore Sore eer 4, 897 300. Loresum x ELS A A 17,370 
Vermont................ D. DOO o pedes A Oe ea E Pad ee ean Ny A 
Virginia ................ 8, 800 A TD BANDA JOE 
Washington............. 125 | PANE ata GST A PRORA aes EE | 1, 486 4, 906 
West Virginia........... A reti ienris eiiis PARERE ES | Sage E epus 13,592 
Wisconsin............... 156, 687 5, 878 5, 738 56, 591 | 19, 389 200 
Wyoming ............... 2,660 2 A PRO AN leue | 3, 900 
Tod | 2, 846, 728 | / 1,697,032 n 108,029 | 250, 246 | 186,670  — 613,649 
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Value of the production of limestone in the United States in 1904 and 1905, by States and 
uses-—Continued. 


1904. 


Crushed stone. 


ro... ..oe. ...0b. 


State. Ent Rubble. |Riprap.| Flux. |Other. Total 
Ninus de Concrete. 
Alabama................ $7,915 $908 85,039 iii ecseks $85, 200 | $361,503 |........ $498, 723 
A ERE TETTE A bandos Soke A A |aeeeeee we $250 250 
Arkansas ............... 33, 750 8, 100 2,200 | $12,012 800 |.......... 76 106, 147 
California. .............. 5,650 |  3,100| 5,825 |..........]........ 140 | 8,400 74,670 
A A A A evi deus 3,150 | 102,758 ........ 124, 600 
Connéctleut A A O AO es en dece B20 | AA 830 
Florida cia A lue a x 200 | 25,000 |. cocco le nnns 84, 278 
Georgis A was 11, 200 4,000 s oos A E | ala 15, 200 
A A O. bee eae A A ¡A Vu ER RR RAT 5, 900 
THOUS, cero ur n nh n 641,387 | 297,863 | 627,942 | 357,517 124,541 | 324,998 ,948 | 2, 690, 822 
Indiana................. | 254, 258 77, 923 51, 002 40,195 | 15,347 | 128,556 17,950 . 2,789, 5410 
Indian Territory .................. 2, 242 Bj. S "P—-—— ÁÓÁ— su UE ER RS | 6,076 
TOW d CT — n 53,082 : 5,549 76, 790 79,485 | 43,394 |.......... 4, 615 442, 555 
Kansas.................. 45,949 | 418,438 06,735 52,486 | 32,756 |.......... 1, 069 799. 236 
Kentucky..............- 186, 796 280,489 | 30,959 9,690 | 8,494 9,420 | 3,590 | 692,417 
Maltié i cu oe sees cese¥e meus o o e 2, 955 2, 955 
Maryland ............... 81, 144 | 84, 837 45, 166 265 PP 9A 637 128, 421 
Massachusetts MOM ll ta 5,191 |........ 7,566 
Michigan .......... .....| 58,655 | 57,100 | 60,745 2,800 | 2,405 | 62,586 | 5,323, 501,708 
Minnesota ........ P 43,036 , 11,550 92, 910 92, 830 | 29, 424 100| 8,255 | 517,940 
Missouri ................ 471,254 | 437,334 | 460,767 | 255,308 |178, 756 9, 460 | 35,533 | 2,277, 909 
Montana.............. "rer rU Ep 250 ooo ux 106, 470 |........ 109, 765 
Nebraska ............... 16, 065 84, 273 61,873 47,512 | 26, 297 5,150 | 3,033 236, 780 
New Jersey ............. 2,984 A EET 1,200 |........ 65,922 | 3,423 76,710 
New Mexico «viceseseso|esave vsus per n x E caus 
New York .............. 418,661 | 257,231 | 272,471 20,755 | 9,461 | 130,251 | 16,342 | 1,636, 255 
North Carolína.......... 12, A A O A OA A 12, 088 
O EE T. 765,603 | 361,850 | 217,961 | 21,311 | 97,794 | 588,579 | 58,159 | 2,406,355 
Oklahoma .............. 20 60,000 |.......... 4, 765 800 Larus reus 1, 150 92, 246 
OFCRON A A rx poesia eres canoe eso is hou ui 2,900 i........ | ETE AA 5, 390 
Pennsylvania........... 341,93 ' 555,839 | 381,200 4,301 | 4,174 2,058,018 | 93,069 | 3, 708, 750 
Rhode Island. ee ae a ver» vox A A Ub enu "3 1748 AMETE 312 
South Carolina.......... 129: Iowessas sen nau A eed esae 100 |........ 22> 
Bout DAKOA vt cate eevee 2,400 ise 600 7^, SEITE 3, 951 
Tennessce............... 60, 736 68, 944 17,324 13,336 | 6,687 82,573 | 2,607 288, 053 
> AA wa reves 15, 418 19, 060 8,171 7,624 | 66, 930 64, 072 1,934 252, 745 
Uli o, 995 6, 000 ], 200 900 lis ia 133, 685 100 170, 447 
Vermont.......sosssess. 981 less 3, 300 Bes uut 413 oes das 9, 653. 
Virginia camada 210 32,371 9, 668 168 ¡........ 117,882 |........ 165, 459 
Washington.............].......... I90 | ive za oae hae dels 65, 085 105 711,857 
West Virginia........... 42, 965 98, 105 ¡A 241,535 |........ 460, 303. 
Wisconsin .............. 195, 057 17,546 | 129,965 41,039 | 30, 084 30, 867 | 49, 643 738, 684 
NMVODIDE. oai ico nde nuda E Edda 1,100 aa | 180 3,250 | 4,000 15, 090°. 
Total 3,714, 987 :3, 153,002 2, 690, 637 |1, 068, 458 | 


792, 274 


| 


4, 702, 768 ¡324, 484 22, 178, 964 
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Value of the production of limestone in the United States in 1904 and 1905, by States a 


uses—Continued. 
1905. 
Stone sold 
State. diss build- bullae. Flagging. | Curbing. | Paving. ito lime 
———————— — er A | |) 
Alabama................ $100 A. edt eels a Pres paa Ed Dea mk RR 
Arizona ................. 135 p --——— aiin A EDEN DPA 
Arkansas ............... 22, 710 63, 971 $731 $946 $900 |............ 
California............... A A E ek S RURETUNEAE $36, 685 
E A A A A AA A 24, 427 
Soi A A A A AAA A odes cts acu du 
A IURE ERR METUS Oy OU cam etwas A loess xx Made nito a wg 
ELED c Ioue A Paes wale asus Mau RE weet O be ette dis suat ewes 100 
Idaho................... A sihi vu eas Er Eel ded Ve eR PE RE ease 14,000 
I1Hnols....... cre 123,140 73, 246 16, 204 10, 373 53, 410 15,585 
Indíana................. 1, 155, 728 1,337,232 29, 699 134, 898 5,421 198 
Indian Territory A A bel cain ews e bota ite abG lus Samael pete ek iw E Oe INE 
IOWA lv NAE 137, 805 85, 387 12,337 3, 366 rir NER 
KANAS.. ooi cs ceste 98, 571 41, 525 5, 09% 9, 196 13, 388 . 50 
Kentucky............... 91, 957 80, 098 1,917 25,112 3, 675 247 
Mall Go oes oe sigur coer oue x eee even wie ew | ue hw aad exces assai spas ated aa ausa insta de ro RO DDR A EDAD 
Maryland ............... 42, 691 75 131 15 100 699 
Massachusetts .......... 58, 175 3:000. | corsa de A A MER pace aper 
Michigan ............... AA ces se mae SR ¡AA 9, 380 
Minnesota .............. 161, 292 102, 464 14, 524 6, 939 544 A 
Missouri ................ 819, 822 269, 018 12, 244 12, 704 6,546 |... ees 
Montana................ 4,066 as 150 |. e vivi ue eras orae e 
Nebraska ............... 19, 957 100 16 42 65 12, 149 
New Jersey ............. 845 A Salen New “ened | e Res hs 14 
New Mexico ..... rer A A A A aki n s me ee 
New York............... 183, 833 80, 692 15, 792 29, 660 500 168, 475 
North Carolinas iaa 
ODIO «coe eh EE RR 218, 364 13, 107 3, 972 2, 390 5,474 51, 433 
Oklahoma .............. 17,194 2,540 3, 260 415 I/D |: EE 
OTGROl ss ei ku chess 8, 000 A l'ex i wes ee. vo RV enu eV CFR eee ewes 
Pennsylvanía........... 158, 875 1,485 | 5, 689 24, 367 110, 208 36, 865 
Rhode [sland AA EU OPER rEESIEexm ERE Eus O | warms ea indu cae eben Ss Use que de p ra iR 
South Carolina. uo 35025 eer xU ER ee RE en E ER poc REA a thier NE, METTE 
South Dakota........... 448 rios EY euius sues ar e exec dada owed xd RR wx n y 
Tennessee .............. 87,653 14, 400 400 4, 652 250 owe w led cites 
Tox. cocos tae 36, 840 7,438 : 747 1/825 AAA AP 
A 8,960 l..oooocooooo.. A A HERE 18, 785 
Vermont................ 200 Salir id O AN A ha saeco at 
Virginia ................ 5, 390 po V eee paren] eu. n end 
Washington............. 3,400 luso: iss re eu uu tr decur ee AA 5, 822 
West Virginia........... ri Qo NO petro ea C EUR 6, 830 
Wisconsin..............- 183, 263 30, 434 | 4, 893 16, 326 24, 203 2, 646 
Wyoming ............... 1,150 abia LUE pti adde Oi 9, 600 


Total.............. 3,114,446 | 2,197,737 | 127,801 | 283,426 231,785 408, 548 
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Value of the production of limestone in the United States in 1904 and 1905, by States and 
uses—Continued. 


| 
E ER RT | 
Alabama | 
Arizona ................. | 
Arkansas 


California 


e...on. ooo... roo» 


, 
.eRo o... vn... os [ 


...o..o... o... oo» 


Rond 


Raflroad 


making. ballast. . 


"2259-922 «22099299 


14, 600 


$2,012 
510 


Colorado. a te Sn Sete eR E A 


onneeticut ............ 
Florida 
Georgia 
LAO as 
Illinois.................. | 
Hdi. ds | 
Indian Territory........ 
lowa 


.COoo o............o 


cr. .o...o ro ....o eee ewe 


Kunsts...... cocoa... 
Kentucky. .. .......... 
Muine..........Lu.lueee.. 


en... . ........ 


9.19)... 91 p5.—-..70..1.1..0 


Minnesota ............ i 
Missouri ................ 
MODAN ccoo 
Nebraska . 


New Je Esey oo... cc. eee 
New Mexico ........... 

New York. ....... ..... | 
North Carouna 


roo en. er... .. oo -. oo 


too. ...... o.» 


Oregon... cc. cee ee eee 
Pennsylvania 
Rhode Islund 


ee emer ewer 
* "2222 
"^ 


793, 401 
22,341 
65,513 
28,913 
202, 532 


31, N23 


112, 113 
17, 139 
376, 340 


24, 050 


451,115 
16, 500 
790, 135 
22,675 
4, 500 


255, 471 


sasesana ^. 


655, 276 
81,007 
3, 624 
14,262 


| 


618, 189 | 


250, 115 


e... ....ooo 


43,619 
11,700 
351,018 


19095. 


Crushed stone. 


Concrete. 


275 


vi, 


c.eo..o cons. 0-29 "c9. 


eo "2252992 *^*"o292609 7252007999 


ec" "2,79^22*2cc0e24€909 o09. .1.ooo.ooejocan oc oon pon. e... ooo 


| Rubble. Riprap. Flux. 


t 


294, 295 | 


30, 364 

1, SSS 
81,974 
25, 365 
65, 127 


"^^ 


107, 396 
95, 379 
ANS, 252 


«-. o... "clt" 


nono e ew oo. 


19,311 


10,825 | 


ecce pe. o c 4, 


314, 976 


161, 235 
90, 000 


tee weer ses . . o .oo ono» ¡eo o 99922 


South Carolina. ..........o....oooocoooloccn.ooo.. 


South Dakota i 


ec. ..2.. o. ro... o .oneroornncjo oo eo noo. 


Tennessee 


.eo....o on. ..... e. e. pon. 


ee 01... ... .. 


Virginia canta 
Washington 


"eco. 
Oe 920À9 


e. ..on.. ron... ... 


2... ... a. «o. ..0.. 


stt t nm m 


11, 500 


e... ..oooo 


S1, 550 
7,570 
2,700 


041 3,826, 811 


jee eee eee ee ”...o..on.. oo e. ....o.... 


i 


2. 


as | 


ud opt | 


$39, S50 | 


**" "c 


ee" "^ 


144 
75, BAD 
190, 931 


e. ..o.o.o nc...» 


"nace 


"cc "9729929799 


21, 185 


6, 205 
48, 930 
14, 143 

150 


Aye em 
LO, (8b 


1 
| 


j 


<a. e... "^" ene «42292020494 Fee eer eens 


e... ...noo 


eee cca ci )9 seo clc] cile aac. ...ooonoo.. t5] "| "t n 


915,717 573,181 oe 265 


Other.' Total. 
epee eee 

$89, 063 | $895, 935 | $1,005 | $532,108 
PPS emm 135 
198 |... Le. dat 134, 818 
ETE | 3,677 | 2,30 49, 902 
| 265, 493. 1........ 259, 920 
| 1,558 ........ | 1,558 
UA puces mien 5, 800 
100 1, 270 | 600 9, 030 
14,105 
35, 000 | 582, 873 (170, 244 | 3, 511, 990 

9,981 : 117,790 23,064 | 3,189, 2 
Ets ee reer 5, 512 
39,004 |.......... ' 6.196 — 451,791 
13.845 | 2,000 | 30,002 | 925,389 
5,340 7,738. 450, 744,465 
ETE EAT 7, 428 7, 428 
000 [.......... | 4,550 | 149, 402 
ATER Get voce 65, 908 

1,568 | 109,853 142,790 ! — 541,754 
29,885 lc 6,656 , 555,401 
153,512 | 16,624 | 11,146 | 2,233,164 
MI 98,907 coco 103,123 
21,496 | — 16,000 | 44 | 225,119 
ndun 133,899 ........] 147,053 
6,000 |.......... NTC 7, 200 
14,679 | 300,411 | 11,640 | 1,970, 968 
AS. AI IA 16, 500 
68,091 | 872,353 | 93,168 | 2, 850, 793 
200 |.......... 1,700, 163,41? 
"TN | 8, (00 
16,47 |2, 842, 202 1, 431 | 4,499,508 
300 o... | 300 
ieee imc Pon 
m A peto: 6, 653 
6,895 | 165,754 | Vossio. 401, 622 
20,649 | 57,599! 1,573 | 171,847 
BEA 203, 644 90 232,519 
TOM 1,794 46 11,095 
120 180,676 |........ ^. 212, 660 
43, 450 298 52, 470 
200 | 516,250 | 1,558 71,315 
40,262 | 53,337 | 4,847 ' 804,081 
e 8,100 |........ 23,340 


(50,606 26. 025, 210 
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The following table shows the value of limestone, by States, from 1901 to 1905, 


inclusive: 
Value of limestone, 1901-1905, by States. 
State 1901. 1902. 1903. 1904. 1906. 

Alabama ..................-.. eee $417, 837 $524, 049 $502, 510 £4€8, 723 $532, 103 
ATIZODR 102 ce ue eve EUER A cR qase adt 250 135 
ATEBHERHA. cian ra 6, 156 30, 310 153, 291 106, 147 154, 818 
California ........................ 301, 830 100, 848 229, 376 74,670 49, 902 
Colorado unida 143, 333 157,355 175,078 124, 600 289, 920 
Connecticut ...................... 1, 050 1, 472 1, 968 830 1,658 
Florida 2l c2 up oie A ees 12, 720 25, 608 20, 756 34, 278 5, 800 
GOOIElB i i exe Lazkeb AG RE 19, 741 39, 865 10, 450 15, 200 9, 030 
TOSNO soe ink E chads 645 2, 025 792 5, 900 14,105 
BANOS eee edente uus 2, 289, 819 2, 736, 961 2, 726, 470 2, 690, 822 3, 511, 890 
A siye ek EE d SE 2, 769, 846 2,553, 502 2, 621, 068 2, 789, 500 3, 189, 259 
Indian Territory escarnio li rm nee nmm wwe 650 6, 076 5, 512 
A beet s 555, 724 535, 933 536, 906 442, 585 451, 791 
Kansas ................- eere 472, 636 063, 178 480, 609 799, 286 923, 389 
Kentucky zoiececccietreereiradre 187, 277 577, 854 695, 602 692, 417 744, 465 
MADE.) lp dias 6,021 3, 000 1, 863 2, 955 7,428 
Maryland ........................ 74, 724 126,613 65, 732 128, 421 149, 402 
Massnachusetts.................... 9, 778 14, 869 9, 656 1,966 65, 908 
Michigan......................... 429, 771 413,145 390, 473 601, 708 544, 754 
II ee. 465, 501 TM, 987 609, 471 517, 940 555, 401 
MISSOUTI, cose sa COR ER Rn 815, 723 1, 181, 859 1, 874, 740 2, 277, 969 2, 238, 164 
Montana sv. ocacion 121,616 95, 950 131,594 109, 765 103, 123 
Nebraska ..................... ee. 154,217 145, 323 187, 718 236, 7*0 225, 119 
New Jérsey ninia ias 247,081 58, 172 | 66, 915 76,710 147, 353 
New MEXICO a A edu ee Ee ees eae as 7,200 
New York ..............-..-. ees 1,107, 258 | - 1,857,893 2,007, 911 1,636,255 | 1,970, 968 
North Carolina................... 4, 008 21003 sees ews cece 12, 088 16, 500 
ONIS ¿airada 1, 879, 619 2, 119, 411 2, 349, 661 2, 406, 355 2, 850, 793 
Oklahoma..............-- esee 32, 497 F0,513- 50, 690 92, 246 103, 412 
O ivo oui a En Es EA 8, 000 5, 390 8, 600 
Pennsyivania .................... 3, 831, 391 3, 990, 641 4, 343, 643 3, 708, 750 4, 499, 508 
Rhode Island..................... 232 1, 190 883 312 300 
South Carolina ................... 1, 000 350 950 De Rp esM 
South Dakota..................... 39, 950 65, 305 26, 215 9, 954 6, 653 
Tennessee .................... eee 149, 708 216, 418 356, 961 284, 053 401,622 
juo MM c 116,071 146, 162 188, 015 252, 745 171,817 
Ula sui eus toca ened 41,990 87, 200 125, 610 170, 447 232, 519 
Vermont cision se ecsete ses 738 6, 397 9, 955 9, 653 11, 095 
b. Lc 319, 115 292, 129 232, 744 165, 459 212, 660 
Washington .......... UAE ener 24, 216 27,741 75, 649 71,857 52, 470 
West Virginian .................... 436, 252 434, 798 405, 077 460, 303 671,318 
Wisconsin o,ao... 0.20.0. eens 702, 787 801, 701 701, 317 738, 684 804, 081 
Wyoming coc sae re ERR ened, 125 4,090 150 15, 090 23, 340 

A A eae, 18, 202, 543 20, 895, 355 22, 372, 109 | 22,178,964 | 26,025,210 
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The following table shows the quantity and value of blast-furnace flux produced 
in 1904 and 1905, by States: 


Production of blast-furnace flux in 1904 and 1905, by States. 


[Long tons.) 
1904. 1906. 
State. ee 
Quantity. Value. Quantity. | Value 

PY | ir ———— AQ 759, 831 $361, 503 764, 173 $395, 935 
A AAA ana de ia naaa a 140 140 3,677 3,677 
Colo rd O naciona ista a i a 215, 101 102, 758 544, 984 265, 498 
Connecticut ..:..soilade uec e e eh Rp iseten 2, 305 830 4, 236 1,558 
A 1. eie euo xen A tir us re de sa C re 2, 850 1,270 
Juro -— nC a a e a aia 686, 958 324, 998 1,576, 081 582, 873 
A ———————— 298, 913 128, 556 243, S22 117,790 
A iio rese ee cise eer uev ue ER pix E sais. oe NOM! EIEOE NS EE NE 4, 000 2, 000 
Rentuck dm UT — es 18, 070 * 9, 420 20, 497 7,133 
Maryland PE Mm 78 A A 
Massachusetts .........oooocoooocorocnoncororcono. 13, 678 5, 191 11,722 4,73 
Michigan m 136, 293 62, 586 294, 895 109, 23 
Minnésota E E de 200 A A 
Missouri o2.055,001 si as 16, 860 9, 460 29, 922 16, 624 
Mon CATR AS 250, 700 106, 470 | 238, 563 98, 907 
Nebraska odi Rm E IU Ed 10, 300 5,150 20, 000 16, 000 
New Jermey 2.0.0.0... cece cece cece scent eccteccees | 130, 071 65, 922 265, 042 133, 889 
MI Aur NNNM CREER | 230, 839 130, 251 | 674,047 300, 441 
A A A es 1, 479, 350 588, 579 2, 163, 554 72,38 
Pennsylvania.................. As 4,727,632 2, 058, 018 6, 325, 503 2, 842, AR 
Rhode Island .........................- eere 279 312 200 300 
South Carola cons cos Sos ec dais 350 I00: he ocod esos un edo occas 
South Dükoti. i. o eec eee eee 56 o NN PEE 
o cre noce cub exc deas eo oret E 173, 740 82,573 ! 340, 342 165, 754 
o eer asc ue A 133, 651 61,072 88,274 57, 99 
UA) ec TURN 197, 647 133, 685 260, 016 203, 644 
Vermont... 4d. cias 413 413 : 8, 589 1, 794 
Nein lic coat C edredon ienie e 273, 826 117, 882 393, 662 180, 676 
Washingt: 225 oo) oie EE RU P ee bens anes 117, 041 65, 085 65, 500 43, 450 
West Vir A... "——-———X———— 711, 883 244, 535 1, 028, 622 516, 250 
Wisconsin m 66, 333 30, 867 106, 640 53, 337 
Wyoming A t 9, 000 3, 250 18, 478 8,100 

TOI. A 10, 657, 038 4, 702, 768 | 15, 387, 891 | 7, 004, 265 


From this table it will be seen that there wasa large increase both in the quantity 
and value of stone used for furnace flux in 1905 as compared with 1904. The increase 
was from 10,657,038 long tons, valued at $4,702,768 in 1904, to 15,387,891 long tons, 
valued at $7,004,265 in 1905, an increase of 4,730,853 tons in quantity and of 
$2,301,497 in value. 

In 1904, owing to the closing of a large number of iron furnaces, there was a 
decrease of 1,372,681 long tons, valued at $720,964, the figures for 1903 being 
12,028,719 long tons, valued at $5,423,732. Resumption of the iron furnaces 
accounted for the large increase in quantity and value. 
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LIMESTONE PRODUCTION IN INDIVIDUAL STATES. 
ALABAMA. 


There was but little change in the Alabama limestone figures for 1905 as compared 
with 1904, except a small increase in the value of flux. The total value was 
$532,103 in 1905 and $498,723 in 1904. A large quantit: of the riprap was used in the 
construction of jetties in the Mississippi River. 


ARIZONA. 


The greater part of the limestone quarried in Arizona is burned into lime, no 
account of which is taken in this report. j 


ARKANSAS. 


An increased output of building stone and rubble caused the increase in value of 
output from $106,147 in 1904 to $154,818 in 1905, a gain of $48,671. 


CALIFORNIA. 


The greater part of the limestone of California is burned into lime. Some is sold 
to sugar refiners and ultimately burned into lime for use in bleaching the sugar. The 
total output was $49,902 in 1905 and $74,670 in 1904. 


COLORA DO. 


The limestone quarried in Colorado is used almost entirely for lime burning and 
furnace flux, much of the lime going to the beet-sugar refineries. The quantity and 
value of flux quarried in 1905 was more than double that of the year 1904. The total 
output for 1905 was $289,920 and for 1904 $124,600, an increase of $165,320. 


CONNECTICUT. 


All of the Connecticut output of limestone, except a very limited quantity for 
furnace flux, is used in the manufacture of lime and is not included in this report. 


FLORIDA. 


Beside the stone burned into lime, a very small quantity is used for building stone. 
The total output was valued at $5,800 in 1905, as compared with $34,278 in 1904. 


GEORGIA. 


Beside the small quantity of limestone used as crushed stone in Georgia, a con- 
siderable quantity was quarried and burned into lime and also used for manufacture 
into Portland cement. 

IDAHO. 


The entire limestone output of Idaho went into the manufacture of lime, some of 
which was used by sugar manufacturers. 


ILLINOIS. 


Illinois in 1905 ranked second in value of limestone, being next to Pennsylvania 
and closely followed by Indiana. In 1904, Illinois was third in value of output, the 
output from Indiana being slightly greater. 

The total value of the Illinois output, not including the lime burned, was $3,511,890 
in 1905 and $2,690,822 in 1904, an increase of $821,068. "The greater part of the 
stone in this State is crushed and used for concrete paving, road making, railroad 
ballast, etc. It is sometimes difficult to separate the values of the stone used for 
the different purposes, but the closest estimates possible have been made. The total 
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value of limestone crushed for the various purposes was, in 1905, $2,042,970, and in 
1904 $1,567,192, a gain of $475,778 for 1905. The quantity of crushed stone quarnel 
in Illinois in 1905 was 3,556,054 short tons, having an average value of 57 cents 
per ton. 

The stone quarried and sold for blast furnace flux was 1,576,081 long tons, valued 
at $582,873, in 1905, and 686,958 long tons, valued at $324,998, in 1904, a gain of 
889,123 long tons in quantity and of $257,875 in value. 

In addition, there was a considerable quantity of lime burned from the stone in 


this State. 
INDIANA. 


The output of Indiana limestone in 1905, not including the lime burned, was val- 
ued at $3,189,259, and at $2,789,500 in 1904, an increase of $397,759. The princi;al 
increase was in value of building stone, the chief purpose for which the stone of this 
State is used. 

The building stone was valued at $2,492,960 in 1905, and at $2,059,386 in 1!4H, an 
increase of $433,574. "The greater part of this stone is from the well-known district 
near Bedford, Lawrence County, and. Bloomington, Monroe County. In 1905 tbe 
total for both counties was $2,393,475, of which $1,550,076 was from Lawrence County 
and $843,399 from Monroe County. In 1904 the total for the two counties was 
$1,043,974, Lawrence County furnishing $1,054,302 and Monroe County ss 672. 
This shows a total increase of $749,501, of which $495,774 was from Lawrence Counts 
and $253,727 from Monroe County. Besides building, this ** Bedford stone” is usd 
for flagstone, curbstone, monumental stone, a small quantity for crushed stone, and 
some for cement and lime, not included in the figures for the State. 

In 1904, Indiana ranked second in the output of limestone, being closely followed 
by Illinois, but in 1905 Illinois with a large increase in crushed-stone production 
outranked Indiana and took second place. 


INDIAN TERRITORY. 


The Indian ` erritory limestone is not, as yet, at all well developed, some oi the 
stone being burned into lime and the rest used for crushed stone. 


IOWA. 


The limestone output was valued at $442,585 in 1904 and at $451,791 in 1905, a gain 
of $9,206. There was also considerable limestone burned into lime and used in the 
manufacture of Portland cement. 

KANSAS. 


Exclusive of the value of limestone burned into lime and used in the manufacture 
of Portland cement, the output of Kansas was valued at. $799,286 in 194 and s 
$923,389 in 1905, a gain of $124,103. The principai increase was in the value ni 
crushed stone output. 

KENTUCKY. 


Increased use of stone for building and crushed stone raised the value of the Ene 
stone output of Kentucky from $692,417 in 1904 to $744,465 in 1905, a gain of $52.04. 
Lime was also burned from the stone in this State. 


MAINE. 


Almost the total output of Maine limestone is burned into lime. A description? 
the Maine limestone region has been given by Mr. E. F. Bastin in a recent report te 
the United States Geological Survey.“ 


a Bull. U.S. Geol. Survey No. 285, 1906, pp. 393-400. 
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MARYLAND. 


The chief use of the Maryland limestone is for lime burning. The value other- 
Wise reported was $149,402 in 1905 and $128,421 in 1904, an increase of $20,981. 


MASSACHUSETTS. 


Besides the small quantity of limestone used for building and flux, the limestone 
quarried in Massachusetts is burned into lime. 


MICHIGA N. 


Michigan reported an output of limestone valued at $544,754 in 1905, as compared 
with $501,708 in 1904, an increase of $43,046. Crushed stone, lime, stone for blast- 
furnace flux, chemical works, and beet-sugar refineries are the chief uses of this 


stone. 
MINNESOTA. 


Minnesota increased in value of limestone output $37,461 in 1905, as compared 
with 1904—from $517,940 in 1904 to $555,401 in 1905. Building, crushed stone, and 
rubble are the purposes for which the greater part of the stone is quarried. 


MISSOURI. 


Missouri ranks fifth in the list of limestone-producing States, being exceeded. by 
Pennsylvania, Illinois, Indiana, and Ohio. 

The total value for 1905 was $2,238,164 and for 1904 $2,277,909, a decrease of 
$39,405. The decrease was in the value of crushed stone, which was valued at 
$1,245,619 in 1905, as compared with $1,369,255 in 1904, a decrease of $123,736. The 
tonnage represented by the 1905 figures was 2,076,880 short tons, an average value 
of about 60 centa perton. The building stone output increased from $410,918 in 
1904 to $588,835 in 1905, a gain of $177,917. 

A large quantity of lime is also burned in this State. 


MONTANA. 


The value of the output of limestone, excluding lime, from Montana in 1905 was 
reported at $103,123; in 1904 the value reported was $109,765, a decrease of $6,642. 


NEBRASKA. 


There was a decrease of $11,661 in the output of limestone quarried in Nebraska 
from $236,780 in 1904 to $225,119 in 1905. The output is chiefly for erushed stone. 


NEW JERSEY. 


à 
The limestone from this State is used for blast-furnace flux, the manufacture of 
Portland cement, and burning into lime, with a small quantity for other purposes. 
The total value of the output, not including the lime or stone used for cement 
making, was valued at $76,710 in. 1904 and $147,253 in 1905, an inreease of $70,643. 
The increase was in the value of furnace flux. 


NEW MEXICO. 


The small quantity of limestone quarried in this State and not burned into lime 
was valued at $7,200 in 1905 and was chiefly used for riprap work. 


NEW YORK. 


New York ranks sixth ia the list of limestone-producing States, the value of out- 
put for 1905 being $1,970,968, as compared with 31,626,255 in 1904, an increase. of 
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$334,713. There was a large increase in the quantity and value of flux quarried from 
230,839 long tons, valued at $130,251, in 1904 to 574,047 long tons, valued at $300,441, 
in 1905, an increase of 343,208 tons in quantity and of $170,190 in value. The crushed: 
stone increased in value from $948,363 in 1904 to $1,148,718 in 1905, or $200,355. 
The other increase was in building stone. Considerable stone in this State is used 
for chemical purposes, and not included in the total is a large quantity of lime and 
of stone for the manufacture of cement. 


NORTH CAROLINA. 


Crushed stone valued at $16,500 was reported from this State in 1905. Besides 
this some lime is burned. 
OHIO. 


Ohio is the fourth State in rank of limestone production, being exceeded by Penn- 
sylvania, Illinois, and Indiana. In previous years, when the value of lime has been 
included, Ohio ranked next to Pennsylvania. 

The total value, not including lime, was $2,850,793 in 1905 and $2,106,355 in 1904, 
a gain of $444,438. The greater part of the gain was in quantity and value of flux 
quarried, which increased from 1,479,350 long tons, valued at $588,579, in 1904 to | 
2,163,554 long tons, valued at $872,353, in 1905, an increase of 684,204 tons in quan- 
tity and of $283,774 in value. 

The crushed stone was valued at $1,345,414 in 1904 and at $1,499,951 in 1905, an 
increase of $154,537. The quantity of crushed stone represented by the 1905 figures 


was 3,000,207 short tons. 
OKLAHOMA. 


An increase in the output of crushed stone was the occasion of the increase of 
$71,166 in value of the limestone produced in Oklahoma in 1905 from $92,246 in 1904 
to $163,412 in 1905. Besides this there was a small quantity of lime burned. 


OREGON. 


The value of the limestone reported from Oregon, exclusive of lime, was $8,600 in 
1905, against $5,390 in 1904, an increase of $3,210. 


PENNSYLVANIA. 


Pennsylvania ranks first in the list of limestone-producing States. The value in 
1905 was $4,499,503; in 1904, $3,708,750, a gain of $790,753. The large increase in 
total value is alinost entirely due to the increased tonnage of limestone quarried for 
blast-furnace flux. These figures were 4,727,632 long tons, valued at $2,058,018, in 
1904, and 6,325,503 long tons, valued at $2,842,202, in 1905, an increase of 1,597,871 
tons in quantity and of $784,184 in value. Crushed limestone decreased from 
$1,281,992 in 1904 to $1,175,629 in 1905, or $106,363. The quantity of crushed stone 
quarried in 1905 was 2,159,121 short tons. 


RHODE ISLAND. 
The limestone in Rhode Island is almost entirely burned into line. 
SOUTH CAROLINA. 
No limestone other than that burned into lime was quarried in South Carolina in 
1905. 
SOUTH DAKOTA. 


The value of the output of limestone from South Dakota reported in 1905 was 
$6,653, as compared with $3,954 reported in 1904, a gain of $2,699. 
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TENNESSEE. 


The production of limestone in Tennessee in 1905 was valued at $401,622, as against 
$288,053 in 1904, an increase of $113,569. The increase was in the value of crushed 
stone, building stone, blast-furnace flux, and riprap. Considerable lime is also 
burned in this State. 

TEXAS. 


There was a decrease in the value of limestone quarried in Texas from $252,745 
in 1904 to $171,847 in 1905, or $80,898. Limestone was also quarried and burned into 
lime. | 

UTAH. 


The limestone reported as quarried in Utah in 1905 was valued at $232,519, against 
$170,447 in 1904, an increase of $62,072, the principal increase being in the quantity 
and value of furnace flux quarried. Lime was also burned from the stone in this 
State. 

"VERMONT. 


The limestone quarried in Vermont was mostly burned into lime. The stone 
reported, exclusive of this lime, was $11,095 in 1905 and $9,653 in 1904, an increase 
of $1,442. 

VIRGINIA. 


The value of the output of limestone in Virginia in 1905 was $212,660, against 
$165,459 in 1904, an increase in 1905 of $47,201. The increase was in the value of 
blast-furnace flux. 

WASHINGTON. 


Besides the lime burned in this State, the limestone production is chiefly furnace 
flux. The total value, not including lime, in 1905 was $52,470; in 1904 it was $71,857, 
a decrease of $19,387. 
WEST VIRGINIA. 


The value of limestone reported from West Virginia in 1905 was $671,318, against 
$460,303 in 1904, an increase of $211,015, the increase being chiefly in blast-furnace 
flux. A considerable quantity of lime is burned in this State. 


WISCONSIN. 


There was an increase of $65,397 in the value of the limestone reporied from 
Wisconsin in 1905, from $738,684 in 1904 to $804,081 in 1905. This does not include 
a large quantity of lime. 

WYOMING. 


The limestone quarried in Wyoming in 1905 was valued at $23,340, as compared 
with $15,090 in 1904, an increase of $8,250 


ABRASIVE MATERIALS. 


By Joseri HYDE PRATT. 


INTRODUCTION. 


The abrasive materials that are included in this report are as follows: Oll- 
stones and scythestones, grindstones and pulpstones, buhrstones and millstones, 
flint pebbles, pumice, infusorial earth and tripoli, crystalline quartz and feld- 
spar, garnet, corundum and emery, carborundum, crushed steel and artificial 
corundum. Of these materials, there is in some cases but a small part of the 
entire production that is actually used for abrasive purposes, and in the fol- 
lowing report there is included, with the exception of infusorial earth and 
tripoli, only that portion of the production that is actually used for abrasive 
purposes. Thus, under grindstones and pulpstones, which are obtained from 
sandstone, only a small percentage of the stone that is quarried is used in the 
manufacture cf these abrasives, the remainder being used for building purposes. 
This is also true ef certain of tlie materials from which oilstones and scythe- 
stones are manufactured. In the case of bulirstones and millstones, the larger 
part of the material that is taken out from the quarries is simply used in the 
manufacture of these stones, All of the pumice is used for abrasive purposes 
in one form or another. Of ihe crystalline quartz that is mined 1n the United 
States, only a very small part is used for abrasive purposes, and this is also 
true of feldspar. <All of the garnet that is mined, except that which is of 
value as gems, is used as an abrasive material, and this is also true of corundum 
and emery.” 

Descriptions of the different abrasives have appeared in preceding reports 
of this Bureau. Thus, oilstones and whetstones were described fully in the 
report for 1901; and grindstones, bulrstones, millstones, and infusorial earth 
and tripoli in the reports for 1900 and 1901. Deposits of infusorial earth. In 
Pinal County, Ariz., were described by Mr. W. P. Blakea in 1902. Pumice was 
treated in this report for 1901, and artificial abrasives in the same report. In 
the report for 1903 an article on earborundum by Mr. F. A. J. Fitzgerald was 
quoted from the lron Age. and also an abstract on crushed steel, from the 
Proceedings of the American Association for the Advancement of Science.c 

More or less brief descriptions of the natural abrasives will be found in 
The Non-Metallie Minerals, by Mr. George P. Merrill. Corundum has been 
treated in the first volume of the North Carolina Geological Survey, and also 
in Bulletin No. 269 of the United States Geological Survey.e 


a Am. Inst. Min. Eng., February meeting, 192. 

bIron Age, October 15, 1905. 

c Proc. Am. Assn. Adv. Sci., Pittsburg meeting, 1908. 

d Merrill, George P., The Non-Metallic Minerals, 1301. 

e Ann. Rept. North Carolina Geol. Surv., Vol. 1, 1945; Bull. U. S. Geol. Survey No. 260, 1905, 
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The most noticeable changes in regard to the production of abrasive mate- 
rial in the United States during 1905 were the large falling off in the value of 
the production of grindstones and pulpstones and of artificial abrasives as com- 
pared with the corresponding values of 1904, and the decided increase in all of 
the other natural abrasive materinis, with the exception of crystalline quartz. 

The aggregnte value of the production of the natural abrasive materials 
during 1905 was $1,427,980, which:is an increase of $20,879, as compared with 
$1,407,101, the value of the 1904 production. There are given in the following 
table the values of the different abrasive materials produced in the United 
States from 1901 to 1905, Inclusive: 


Value of abrasives produced in the United States, 1901-1905. 


Kind of abrasive. | 1901. 192. | 1903. | 1904. 1905. 

Oilstones and scythestones ............. | 3158, 300 $221,762 * S36, 857. | $155, B85 $244, 346 
Grindstones and pulpstones ............ | 580, 703 667, 431 121, 446 881,527 | reve: 13) 
Buhrstoncs and millstones.............. | 57,179 59, 808 52,552, 37,388 | 37,04 
PU adas A 2,750 2, 665 5,421 | 5, 540 
Infusorial carth and tripoli............. | 52, E) 53, 244 16,213 , 44,164 64,037 
Crystalline quartz. ...................... | 41,500 84,33) 16, 908 aT4 8900 | a SS, 118 
A poe oed oU totae 155, 100 LP, 820 | 132,500 | 117,581 148, 005 
Corundum and emery................... | 146, 040 104, 605 04,102 . 57,235 61, 164 

Totali a a utei eene 1,194,772 | 1,320,755 | 1, 493, 303 | 1,407,101 | 1,427,980 


| 
a Including feldspar. 


As 18 seen in this table, there is considerable variation from year to year in 
tle value of the different abrasive materials, and this represents in nearly all 
cases a corresponding variation in the quantity produced. The greatest gain 
during 1905 was in the value of the production of oilstones and scythestones, 
and there were also decided gains in value of the outputs of garnet, infusorial 
earth ind tripoli, and crystalline quartz and feldspar. "There was but a slight 
gain in pumice and bubrstones and millstones, and a more decided increase in 
corundum and emery. It often happens that in one year there will be a larger 
quantity of certain of the abrasive materials produced than is required. and thus 
a certain portion of this material is held over until the following year, and the 
uctual production of that year is curtailed accordingly. As a rule, however, 
the actual quantity of abrasive materials produced and put on the market in 
one year, including the natural and artificial abrasives produced in this country 
and those imported, is gradually increasing in quantity. 

The value of the artificial abrasive materials manufactured during 1905 is 
estimated at $701,400 as compared with the estimated value of $830,926 of the 
1904 production, a decrease of $120,526. This, however, is a large inerease as 
compared with $493,815 in 1903, and with $300,245 in 1902. It will be noticed 
that in 1904 there was an increase of nearly 70 per cent in the value of the 
artificial abrasives as compared with 1903, and this exceptionally large increase 
in that year will account somewhat for the decrease in 1905. The quantity of 
the artificial abrasives, carborundum, crushed steel, and alundum (artificial 
corundum) produced in the United States since 1900 is given in the following 
table: 
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Artificial abrasives produced in the United States, 1901-1905. 


(Pounds. } 

Kind of abrasive. s 1901. 1902. 1903. 1904. 1905. 
Carborundum ........................... 8,838,175 | 8,741,500 | 4,759,890 | 7,000,380 5, 596, 000 
Crushed steel. ....................... .... 690, 000 735, 000 755, 000 790, 000 612, 000 
Alundum (artificial corundum)........|............ .-.-.- ee |e eee eee eee 4,020,000 | 3,612,000 


| i 


The total estimated value of all abrasive materials consumed in the United 
States for the years 1900 to 1905, inclusive, are given in the table following: 


Total value of all abrasive materials consumed in the United States, 1900-1905. | 


Year. a MAL fupurtct uus 
[T a eee CREER PRA $1,208,073 | $275,041 | 8400,30; | 81,854,021 
UI st cars ec ae AA 1,194, 772 383, 386 490,712 | 2,008,870 
1902 ..............- be tad Saale aie utes Ca DORUM 1, 226, 755 390, 245 426,738 | 2,143,736 
NO SONORO PEREAT A 1,498, 308 493, 815 621,575 | 2,008,693 
TU err oru A IN A rea 1, 407,101 830,920 | — 547,801 | 2,785,831 


195 ...... PECORE EE MER NON 1,427,980 | 701,400 | — 654, 21 | 2,784,201 


There is a certain quantity of abrasive materials exported each year from 
the United States, and the total values given above should probably be reduced 
by $75,000 to $100,000 for each year. _ 

There were 23 different States which contributed to the 1905 production of 
natural abrasive materials, and they are given below in the order of the im- 
portance of the value of their respective productions, together with the kind of 
abrasive mined. 


List of States producing abrasives in 1905. 


1. OHIo: Grindstones, pulpstones, oil- , 11. Wrest VIRGINIA: Grindstones. 


stones, and scythestones. 12. INDIANA: Scythestones. 

2. New YORK: Millstones, infusorial earth, | 13. MASSACHUSETTS: Infusoria! earth and 
crystalline quartz, garnet, and emery. emery. 

3. MICHIGAN: Grindstones and scythe- | 14. NonrH CAROLINA: Millstones, garnet, 
stones. . and corundum. 

4. ARKANSAS: Ollstones. 15. VirGINIa: Millstones. 

5. PENNSYLVANIA: Millstones, crystalline | 16. WISCONSIN: Crystalline quartz. 
quartz, and garnet. 17. NEBRASKA: Pumice. 

6. MISSOURI: Grindstones and infusorial | 18. CALIFORNIA: Infusorlal earth. 
earth. 19. MoNTANA: Grindstones and corundum. 

7. NEW HAMPSHIRE: Scythestones. 20. GEORGIA: Infusorial earth. 

8. CONNECTICUT: Infusorial earth and | 21. SovurTH Dakora: Pumice. 
crystalline quartz. 22. WYOMING: Grindstones. | 

9. MINNESOTA : Feldspar. 23. IDAHO: Pumice. 


10. VERMONT: Scythestones. 


In 1904 there were 26 States that contributed to the production of abrasive 
materials, of which Florida, Kansas, Kentucky, and Maryland did not report 
any output during 1905. Idaho, however, was a new State added to the list. 


BUHRSTONES AND MILLSTONES. 


The American stone used in the manufacture of buhrstones and millstones 
varies from a sandstone to a quartz conglomerate rock which occurs along the 
eastern siopes of the Appalachian Mountains from New York to North Caro- 
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lina. It is known locally by different names as Escpus stone from Ulster 
County, N. Y.; Cocalico stone from Lancaster County, Pa.; Brush Mountain 
stone from Montgomery County, Va. ; and Carolina stone from Rowan County, 
N. €. The buhrstones imported from France, Belgium, and Germany are de- 
cidedly different in character, and they are usually brought into this country 
in pleces and then made up into bubrstones, 


PRODUCTION. 


The production of buhrstones and millstones in the United States during 
1905 was valued at $37,974, a very slight increase over $37,338, the value in 1904, 
Thre production of 1905 is only about one-third of what it was in 1887, at the 
time of the introduction of the roller-inill process for grinding wheat flour. 
‘The demand for these stones for use in grinding mineral paints, barytes, drugs, 
paste, mustard, cement, plaster, fertilizers, glucose, chocolate, spices, ete., is 
pot very large, although wherever such stones have been used they have for the 
most part given satisfaction. "There are a number of States in which rock of 
the right texture and quality for manufacturing into bulirstones ean be obtained, 
but there were only four States reporting a production cf buhrstones or mill- 
stones in 1905, with a total of 25 producers, as follows: New York, 14; Penn- 
sylvania, 5; Virginia, 4; North Carolina, 2. 

There is given in the following table the values of the productions for the 
years 1002 to 1905, inclusive, by States. 


Value of buhrstones produced in the United States, 1902-1905, by States. 


were — ——— + — LA Ci Tien — c € — mc == — — — — — [am Ex xL pollet 


| 
Stats. E up. | 1903. | 194. 1905. 
wg ree == MCN ts oh = E E - Ap seem eee ecd eee | metas 
NOW YOLK S52 22 tl dud atus d uus arcae. cd $39,570 | £25,440 , £4.55» $25,915 
e dp" xL a ada 11,435 9,812 4,750 | 8, 186 
North Carolina and Vermont................. uc 6, N25 d 5,99 ' «G6, O00 az, 
IA A A eue bae dM 1,978 1, 397 1,494 1,351 
JT a NONE MIRROR A A A DUMMIES | 37,974 


a No production of bulirstones from Vermont iu 1204 and 1905. 


The following table gives the value of bubrstones produced in the United 
States since 1880 : 


Value of buhrstoncs produced in the United States, 1880-1005. 


NS. Al id $200,000 | TEO Loi ume nume mL $16, 639 
| Ria 5 EA ey Sates M RERO A OE DEREN 150, OGO | NOTI. noma te ot BS 13. S87 
TON LR iE ee DE 200, 000 | 1805 LLL LL acc cssc 22, 542 
TNS een oaa e E er ere ee 150. 000 | L8. ooo Ae la 22, 567 
(AN ots So ee = ee IE 150, 000 | TROT mor D nt tee dun i 25, 932 
| Ro II SERERE A 100, 000^ | AS 25, 934 
P Pr EC E 140, 000 | 1809.22 ooo 28, 115 
ENS m Lr AE EA EL tete Lim i 100, 000 | 3000 casas Lco nme 32, 858 
TSN it nc cA bras e e Lm. 81. 000 | TOUT S s s e td ot, 179 
oo ie ERN do. Dog AAA A 59, SOS 
Y AA EAN 23 EMMA AN 52, 552 
TS RAN AC 16, 5S7 II ads 371, 338 
ISa aa a eee SO SIT e lOO Meee ae ee eee ee 37, 974 
IMPORTS. 


The value of the imports of bulirstones into the United States varies consider- 


ably from year to year. The following table gives the imports for the last 
five years: 
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Value of buhrstones and millstones imported into the United States, 1901-1905. 


Made Made 
Year. Rough. jinto mill-| Total. Year. Rough. (nto mill-| Total. 
stones. stones. 
1901 ............ $40,885 | $1,902 | $42,187 || 1904...............- $90,117 | $2,269 | $32,386 
1902... eee e zareV 15, 243 915 16,158 || 1906................ 80,478 938 91,416 
1908... Leo ates 21,100 8,481 20,641 


FLINT PEBBLES.a 


The flint pebbles of greatest economic value are recovered from the enor- 
mous beds of Cretaceous chalk on the seacoasts of Greenland and France. 
These pebbles—a chalcedonic variety of silica—are irregular in shape and size, 
some being as large as a goose egg, vary in color from gray to brown and black, 
and are extremely hard. 

In America, particularly in Texas, black flint pebbles ‘occur in quantity on 
the banks of the Colorado River. Some pebbles are also found in Florida, Cali- 
fornia, and Kansas. In Colorado and other mountainous States there occur 
numerous white, light gray, or drab flints or cherts which may some day 
be utilized. f 

Since the introduction of the tube mili for 'fine grinding of mineral substances 
there has been a rapid growth in the demand for flint pebbles. 

Producing countries.—The producing area in Europe is situated along the 
coast of Greenland and on the beaches between Havre and St. Valery-sur- 
Somme, France. It is estimated that the French deposits cover a distance 
of something over 100 miles and yield annually for export, principally to the 
United States, Australia, and the Transvaal, from 13,500 to 14,000 metric tons. 

The method of producing flint pebbles is rather primitive, and a fact worthy 
of comment is that notwithstanding the numerous concessionaries working the 
deposits the industry is controlled by a few of the larger export firms. The 
custom of the Danish and the French governments is to lease the pebble- 
bearing deposits periodically to the highest bidders for a term of years. The 
concessionaries pay a stipulated fee in addition to a royalty based on a mini- 
mum annual output fixed by the government. The successful bidders include 
Americans and other foreigners whose customers are numerically large enough 
to guarantee a steady production and a fair profit In trading. In France a 
concession is granted for a term of nine years. During this period it sometimes 
happens that the yield of good-sized pebbles is so variable as to make the con- 
cession an unprofitable speculation. . 

Flint pebbles are recovered by hand picking, usually during the winter months 
after the pensants who are employed in this industry have harvested their crops 
and have ceased work on their farms. Women and children generally pick the 
pebbles. The pickers are shrewd workers, and in filling the baskets which they 
carry on their backs they seldom discriminate between the good and the bad 
pebbles so long as they can gather a big load. When their baskets are full 
the pickers receive a tally or credit check, and at the end of the day’s work 
nre paid off accordingly. The baskets are emptied into a cart hitched to a 
donkey, and when the vehicle has been filled it is drawn to the storehouse. 
Here other women separate the pebbles from the pieces of chalk and finally 
arrange the pebbles by size to be bagged for shipment. French pebbles are 
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exported from Dieppe and Havre in bags containing 130 pounds; the Greenland 
product, known in the market as Danish pebbles, is shipped from Copenhagen, 
Denmark, in casks of 160 kilos (352 pounds). 

Consumption.—iIn recent years there has been a marked increase in the con- 
sumption of flint pebbles, due principally to the expansion in the use of the 
tube mill for fine grinding of cement and gold ores. The tube mill is a hori- 
zontal steel cylinder from 60 to 125 feet long, the standard tube of 100 feet in 
length having a diameter at the large end of 74 feet and at the small end of 
64 feet. The mill is lined with silex or flint blocks which are roughly bewn 
and a little larger than an ordinary building brick. Portland cement is used 
to fill the crevices of the flint-block lining. These flint bricks are produced in 
Sweden and Belgium principally. and are exported to all parts of the world. 

The flint pebbles used in the tube mili fill one-third of the machine, the 
quantity being usually from 5 to 6 tons. The mill in revolving rolls the pebbles, 
which furnish the power of attrition. It is estimated that about one pound of 
pebbles is consumed per ton of cement or gold ore treated. The pebbles most in 
favor for this purpose are medium in size—that is, from 2 to 34 inches in largest 
diameter, As they wear round and become smaller, mill nen will often change the 
size of the pebbles in order to improve the grinding process. It is claimed that 
&ynunetrical, spherical flint pebbles of medium size effect an economy of power, 
and that angular stones cause a rubbing action which prevents regular grinding 
and initiates a waste of power. It is suggested, however, that experiments be 
made to determine the size and shape of pebbles which are best suited for the 
tube mill. Incidentally some investigation might be made also of the size of 
mill which would show the most economy in operaticn under different loads and 
ata fluctuating speed. 

Imports.—The imports of flint pebbles as ballast into the United States in 1905, 
amounting to between 7,000 and 8,000 long tons, free of duty, show a substantial 
increase as compared with 1904. It is generally believed that imports during 
1906 will record a further increase, and that Mexico also will offer an oppor- 
tunity to enlarge the consumption of flint pebbles, especially in the gold metal- 
lurgical industry. 

The bulk of the American imports have come from France, the ocean freight 
being about 10 francs ($1.93) per ton. In addition to the flint pebbles there 
were received in 1905 about 15,000 tons of flint bowlders, which were consigned 
to pottery manufacturers in Trenton, N. J., and elsewhere. The imports of flint 
blocks for lining tube mills amount annually to about 350 or 400 tons. 

Prices,.—linporters in the United States, by reason of their control of supplies 
abroad and of the fact that the cost of production has remained practically 
stutionary—only the ocean freight fluctuating—seldom change their contract 
prices. Consumers also usually extend their contracts year after year on the 
seme terms. Of course conditions may arise, as in the current year, when the 
demand becomes active, and sellers, failing to adhere religiously to their ** gen- 
tleman's agreement " made in 1904 to fix prices and divide the consuming ter- 
ritory, crossed the swords of competition. Usually, however, sellers are satisfied 
with a fair profit, and as the business is still rather small, it seems injudicious 
to compete too keenly. In 1905 Danish flint pebbles, which are recognized 
us the standard in the market by reason of their hardness, were quoted at $16 
to $20 per long ton, free on board New York. These pebbles are sold in 
four sizes, namely, A being 11 to 14 inches in largest diameter; B, 14 to 2 
inches; €. 2 to 34 inches, and D, 3% to 3} inches. French pebbles, usually 
marketed in three sizes—A, 24 to 34 inches in largest diameter; B, 2 to 3 
inches, and C, 13 to Z inches—were quoted during the year at $9.50 to $12 per 
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long ton, free on board New York. Potters bought flint bowlders at about 
$4 per long ton, delivered in Philadelphia, Pa., a price which left little profit 
to the seller after deducting the ballast freight of $2.25 per ton and other 
charges. Natural flint blocks have been sold in cases weighing 320 pounds net 
at $8.80 to $10 per case, free on board New York. 

` Uses.—F int is calcined and ground by potters for the purpose of mixing 
with clay to give body to porcelain ware. The competition of flint in this 
industry is keenest with quartz. Pulverized flint stones also find use in the 
manufacture of glass. Within the last few years the demand for flint pebbles 
for attrition mills has grown enormously, notwithstanding the competition 
with steel balls and China balls, which are more expensive. 


CORUNDUM AND EMERY. 


Never in the history of the abrasive industry has the time been more oppor- 
tune for the development of corundum properties than at present when there is 
a scarcity of emery ore. Many of the mills in the United States are finding it 
difficult to keep their mills supplied with emery. The Greek and Turkish 
deposits are not furnishing the grade of emery that is desired, nor the quantity, 
and this hus also been true during the past year of the emery mines in this 
country. The increasing demand for this type of abrasive should give an 
Impetus to the development of the domestic corundum deposits. The Canadian 
corundum deposits supply to some extent the demand for corundum, but there 
13 still a large enough market to warrant the working of deposits in this country. 


PRODUCTION. 


During 1905 the production of corundum and emery in the United States 
amounted to 2,126 short tons, valued at $61,464, as compared with 1,916 short 
tons, valued at $56,985, in 1904, an increase of 210 tons in quantity and of 
$4,479 in value. The corundum mined was from North Carolina nnd Montana 
and the emery from New York and Massachusetts. The following table gives 
the total quantity and value of the corundum and emery produced in the 
United States since 1881: 


Annual production of corundum and emery, 1881-1905. 


[Short tons.] 


Year Quantity.| Value. Year. | Quantity. Value. 
11... NER RR AU 500 | $80,000 — 1894 ccoo 1,495 — $05,938 
SS heane E 500 | 80,000 | 1895.2. eee eee esses 2,12 — 106,256 
A TEE EENE By); 100,000 | 1896... eee eee 2,120 — 113,246 
Ir NONOUI DEN 600 108,000. | 1897 AAA 2.165 , 106,574 
DI O ETEO 600 ' 108,000 | 1898... 0000000000 4,004 | 275, 064 
UL eM G45 116,190 | 1899... e eee eee 4,900 | 150,000 
I y eels dt E 600 108,000: | 1900... anios scans 4,305 | 102, 715 
S. oro 589. | 91,690... 1001 ee 4,305 ; — 146,040 
jos PPP HOS 2.945 | 105,567 | 1902 -..20002 2222 4,251 | 104,005 
E AA. 1,970 | 89,395 | 1903 cc 2,542 | | 64,102 
lios oo rada! 2,247 | 90,230 | 1904... 222 2222 ele 1,916 56, 985 
AOD nse cea aan A | 1,771 | 181,300 | 1905 cocino. 2,126 | 61, 464 


ISOS AAA es ool ace oes | 1,9713, 142,32» 


| 
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IMPORTS. 


The importation of corundum and emery into the United States is still largely 
in excess of the home production, and in 1905 these Imports were valued at 
$347,425 against $260,424, the value in 1904. The following table shows the 
quantity and value of emery and corundum imported Into the United States in 
the last five years: 


Emery and corundum imported into the United States, 1901-1905. 


Other 
Grains. Ore and rock. manu- ated 
Year ending— factures. alae 
Quantity., Value. | Quantity.| Value. | Value. | 
Pounds. Long tona. 
1901 ....c esses immo] 1,086,729 | $43,217 12,441 $240,806 | $10,926 | $294,009 
UB. LH ince ees 1,665,737 | 49,107 7,157 | 151,969 | 18,776 | 214, 842 
19003 oo asume venue ee D aetas ES 3,505,239 | 109,272 10,884 4 194, 468 17,829 221,569 
ii c———— — —— À—— 2,281,193 | 109,772 7,064 | b 138,931 11,721 250, 424 
Ud pP E RR DRE 3,209,915 | 143,729 11,073 | 185,689 18, 007 241,425 


* Including emery rock valued at $5,488. 
è including emery rock valued at $7,338. 


CANADIAN CORUNDUM. 


In 1905 the production of Canadian corundum amounted to 1.644 short tons. 
valued at $149,153, as compared with 919 short tons, valued at $101,050, in 1904, 
an increase of 725 short tons in quantity and of $48,103 in value. The increase 
in value did not keep pace with the increase in tonnage, the lower rate beiug 
due to the lower price received for the corundum. The values given are the 
prices of the cleaned product ready for shipment at the mine. The selling 
price of Canadian corundum varies from 4} to 54 cents per pound, and at this 
low price it is becoming a stronger and stronger competitor of emery. Approxi- 
mately two-thirds of the Canadian production was shipped to the United States. 
In the following table are given the quantity and vaiue of the production of 
Canadian corundum for the years 1901 to 1905, inclusive: 


Production of Canadian corundum, 1901-1905. 


[Short tons. ] 


Year. ite. Value 
TUT RITE DRM M eee ie ete EI AA, 434 $47, 740 
1M os) ceed ee a in series Stel, ab LE eme a uus SD cool cee Meee 805 88,616 
iT" ———Eu 916 92. 940 
jp Gee eec DU ON aon ata dt Stas Ua Sel TEE 919 101, 060 


This table shows clearly the growth of the corundum industry in Canada, and 
the exportation of such a large portion of this corundum to the United States 
indicates the demand in this country for a good corundum for abrasive purposes. 
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CRYSTALLINE QUARTZ AND FELDSPAR. 


Only a very small part of the crystalline quartz or feldspar mined in the 
United States is used for abrasive purposes and included in this report. The 
crystalline quartz which is included in this report is used principally as a wood 
filler and in the manufacture of sandpaper and of scouring soaps, and is 
obtained principally from New York, Connecticut, Pennsylvania, and Wisconsin. 
The feldspar is used in making sandpaper and cloth and some special abrasive 
products for use in woodworking factories, and is obtained from Minnesota. 
There is a large quantity of quartz used in the stonecutting trade, especially by 
marble dealers, in cutting blocks of stone into slabs by means of gang saws, and 
it is also used in considerable quantity on the rubbing tables in the manufacture 
of oilstones and scythestones, There is, however, little or no record kept by 
those who use sand for this purpose of the quantity they use or its value, and 
thus there has been no attempt made in this report to include this quartz. 


PRODUCTION. 


The production of crystalline quartz and feldspar in the United States during 

1905 amounted to 19,039 short tons, valued at $88,118. There was a consider- 
able falling off in the production of quartz in 1905, as compared with that of 
1904, but a large increase in the amount of feldspar. The 1905 production of 
crystalline quartz was obtained from the following States, given in the order 
of the importance of their production and with the number of producers in each: 
Connecticut, 3; Wisconsin, 1; Pennsylvania, 1; New York, 1. The feldspar 
was obtained entirely from Minnesota by 2 producers. In the following table is 
given the quantity and value of crystalline quartz produced in the United States 
from 1894 to 1903, inclusive, and of crystalline quartz and feldspar for the years 
1904 and 1905: 

Production of crystalline quartz, 1894-1905. 


[Short tons. ] 


Year. ity. Value. Year ty. | Value 
IBOE ei A Seca 6,024 | $18,064 | 1900 ........................-. 14, 401 $40, 706 
J895 Loo IA eo cutee 9, 000 21,000 || 1901 ¿coord cca ema e 14,060 41,500 
T896. on bit oo Se Cas 6, 000 18,000 || 1902 custoorrusconio sas 15, 104 84, 335 
poA CIE 1,900 22.500 || 1908... Lue cus cx RET 8, 938 76, 908 
pio AAA A 8,312 23,990 || 1804 ......... LLL Lll. Ll... a 31,940 a 74, 850 
jl! nC 13,600 39,000 || T9082 is a 19, 089 a 88, 118 


* Includes feldspar used for abrasive purposes. 
GARNET. 


PRODUCTION. 


During 1905 the production of abrasive garnet in the United States amounted 
to 5,050 short tons valued at $148,095, as compared with 3,854 short tons in 
1904 valued at $117,581, an Increase of 1,196 tons in quantity and of $30,514 in 
value. This is the largest quantity of garnet produced in any year since these 
statistics have been collected, but the value is exceeded by that of 1901, when 
4.444 short tons were valued at $158.100. 'The average price of the 1905 pro- 
duction was $29.32 as against $30.51, the average price per ton of the 1904 pro- 
duction. This was obtained from New York with 2 producers—Pennsylvania 
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1, and North Carólina 1—given in the order cf the importance of their 
production. 

A new, though small source of supply has been added within the last two years. 
That is the garnet sand separated from the monazite concentrates by the Ger- 
man Monazite Company, of Oak Springs, N. C. These concentrates come chietly 
from the placers of Cleveland and Rutherford counties, and sometimes contain 
as much as 20 per cent or more of garnet. A very clean separation is made on 
the Wetherill magnetic separator, the garnet being saved as a by-product. 

A brief description of the sources of supply in New York for 1905 has been 
given by Mr. D. IH. Newland, in the Engineering and Mining Journale The 
interesting features are the opening of a new quarry by the North River Garnet 
Company on Thirteenth Lake, Warren County. The deposit is in a hornblende 
feldspar rock, probably belonging to the anorthosite series. The old quarries of 
this company and those now operated by H. H. Barton & Sons, near Minerva 
and Gore Mountain, Essex County, are in amphibolite, which appears to be an 
altered sediment. Experimental work has been carried on by Mr. G. W. Smith. 
of Keeseville, on a deposit in northern Essex County. Except for a small 
admixture of pyroxene, it is stated that a face 30 to 40 feet high and almost 
solid garnet has been exposed in one place in this locality. Other workable 
deposits are reported in the eastern Adirondacks. 

In the following table are given the quantity and value of the ubrasive garnet 
produced in the United States since 1894: 


Production of abrasive garnet, 1894-1905. 


[Short tons. J 


Year. Quantity, Value. | Year. Quand Value. 
jS coos Ai OUN ENDE 2,401 | $90,600 E e Led 3.185 ' $123,473 
TU eset td 3,325 95,050 | CA 4,444 | 155, 100 
TAG oe tr da 2, 686 868,877 | AAA 3, 936 12.30 
1897...... a A A 2,554 80,853 | 1008 m 3.950 | 132.500 
IHURS ote cet ieee oe es eee 2,961 86,850 || 1904 1... ciu eee eee 3,254 117,581 


MO MR 2,7 TN 5.050 ' 148,095 


Previous to 1900 a certain portion of the North Carolina product. was not 
included in the garnet statisties, and this will account to some extent for the 
decided increase in the production since that year, for in reality there has been 
a close agreement in the quantities of garnet produced from year to year. 


GRINDSTONES AND PULPSTONES. 


The production of grindstones and pulpstones in the United States is almost 
entirely from Ohio and Michigan, and it is particularly from the former State 
that the chief supply is obtained. "There are also smaller quantities of grind- 
stones produced in West Virginia, Montana, Missouri, and Wyoming. The 
grindstones produced in the three last-named States are used simply for local 
purposes, and the industry has not yet assumed any considerable importance in 
them. The most extensive grindstone district in the United States is in the 
northern part of Ohio, and is included in Lorain, Cuyahoga, and Summit 
counties, with Cleveland as a center. In the southern part of Ohio, in Washing- 
ton and Athens eounties, there is another grindstone district, and between these 
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two, in Stark and Harrison counties, nearer the center of the State, there is a 
third district. A fourth district has more recently been developed in the extreme 
eastern part of the State, in Jefferson and Trumbull counties. The stone from 
which the grindstones and pulpstones are manufactured is the sandstone that 
is found so extensively in the Lower Carboniferous series of Ohio. There is, 
however, considerable local variation in this sandstone as it has been encoun- 
tered in the different quarries, and there are seven grits that are recognized n8 
distinctive. 

In Michigan the grindstone quarries are near Grindstone City, Huron County, 
and the sandstone from which they are manufactured belongs to the Lower 
Carboniferous, the sume as that observed in Ohio. "This is also true of the sand- 
stone in Wood and Jackson counties in West Virginia, from which there are 
small amounts of grindstones produced each year. The Missouri grindstone 
locality is located 5 miles from Collins, St. Clair County. The Montana locality , 
is located near Columbus, Yellowstone County, and the Wyoming locality is 
near Rawlins, Carbon County. There have also been a few grindstones pro- 
duced in South Dakota, near Edgemont, Fall River County, but for the last few 
years no work has been done at these quarries for grindstones. 


PRODUCTION. 


The production of grindstones and pulpstones during 1905 was obtained from 
Ohio, Michigan, West Virginia, Montana, Missouri, and Wyoming, given in the 
order of the value of their production. By far the largest quantity was obtained 
from Ohio, and this was the only State that produced any pulpstones. The 
total value of all kinds of grindstones produced in 1905 was $777,606, which was 
$103,921 less than the value, $881,527, of the 1904 production. Of the total 
value of the 1905 production, the sum of $51,070 is due to pulpstones, a decrease 
of $10,250 as compared with the value, $61,320, in 1904; this, however, was an 
increase of $17,100 as compared with the value, $33,970, in 1903, 

The value of the grindstone production was $726,536, a decrease of $93,671 
as compared with $820,207, the value in 1904, 

In the following table is given the value of the productions of grindstones 
and pulpstones for the years 1901 to 1903, inclusive: 


Value of the production of grindstones and pulpstones, 1901-1905. 


1901. | 1902. 1908. | 1904. | 1905. 
Grindstones -.oooccccccccccncnnnccncoccncncncnzo 3561, 903 | 3644,343 | 9687, 476 ' $80.207 | $726,536 
PUIpstones.--oooccooocccnnnncnnncnnnnncncnnonnes 18,800 | 23,04 | 33,070 | 61,320 | — 51,070 


DO osse csse LL cece llli lll 580,703 | 687,431 721,446 | 881,527 777,606 


In making their reports to the Survey, some of the producers used the 
ton as the unit of measurement, while others give the actual number of grind- 
stones manufactured. In 1905 the number of grindstones reported, exclusive 
of pulpstones, aggregated 33,772, valued at $448,799, as against 53,572 stones, 
valued at $652,717, in 1904. The product reported by weight amounted to 
24,429 long tons, valued at $277,737, as against 15,755 tons, valued at $167,490, 
in 1904. The average value of that portion of the 1905 product reported by 
weight was $11.37 per ton, an increase of 74 cents per ton as compared with the 
avernge value, $10.63 per ton, in 1904. The price per ton reported for the 
1905 product varied from $6.67 to $16.50. 
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In the following table are given the values of the grindstones and pulpstones 
produced in the United States from 1903 to 1905, by States: 


Value of grindstones and pulpstones produced in the United States, 1903-1905, 
by States. 


State. 1903. | 1904. 1906. 
Oblitas e E E d E $646,776 | $767,552 | $64.315 
Mie pats oa cc ee raro 70,550 | 112,500 111,500 
West Virginia, Missouri, and Montana ............................... 4,120 | 21,4755 | 221,791 

Total A AUR REPE RP ET PEE ERES TRUE T MR 121,446 | 881,527 Tis, 806 


* Including a small production from Wyoming In 1904 and 1905. 


The productions of West Virginia, Missouri, Montana, and Wyoming were all 
very small as compared with those of Michigan and Ohio. There were a total 
of 23 producers of grindstones reporting in 1905, of whom 15 were in Ohio, 3 in 
Michigan, 2 in Missouri, and 1 each in Montana, West Virginia, and Wyoming. 

''he value of the production of grindstones and pulpstones in the United 
States from 1880 to 1905, inclusive, is shown in the following table: 


Value of grindstones produced in the United States, 1880-1905. 


1580... ....... ...l...2. $500, 000 | Ios tata is is $338, 787 
1851... .... ...2...2 L2. ...2 OO, 000 , 1894. cM Mr MEE 223, 214 
IR con ene tcr estes beet. O00, 000 | TS es eese a i les 205, 168 
TSBs ee on esent cake ee eee "UU 000. ] ENDE. LLL onn nene 326, 826 
TB AMAS ue E a 970, 000 | 1891... ---.- cR ue erem 368, 058 
Don d Rm sl UO. 000: | (TBR S eaa oe eem es 489, 769 
INNO A ge 200, 000: | 1899 ___---------------------- 675, 586 
ERS (ee ea ee 224. 100 1.1900. nc ei MSS 110, 026 
Io ctt E 281, 800: [E00 bcos aS 2 ee et 580, 703 
E AO ue eu ae aM s MOO ONE | 1002... 2 ee oe eee es 667, 431 
ER A ee hee 450000) |) W908 A na Rm 721, 446 
eM ee ee ee oe E 470; IL3-| TOO A o cir a 881, 527 
TSU E RT 214,213 L 1000. he conc ESSO eee 111, 606 
IMPORTS. 


The imports consist principally of pulpstones and a few grindstones that are 
used in the glass and optical trades and are obtained from Newcastle-upon-Tyne, 
and from Wales and Scotland. In 1905 the value of the imports of grindstones 
amounted to $113,752, as against $93,152 in 1904. The Bureau of Statistics 
of the Department of Commerce and Labor in reporting the imports of grind- 
stones has not made any separation of the quantity of the finished and of the 
unfinished products since 1883. In the following table is given the value of 
the grindstones imported into the United States in the last five years: 


Grindstoncs imported and entered for consumption in the United States, 1901- 


1905. 

Year. Value. | Year. Value. 
A RR ERR NU RD a ás $93, 152 
PWS eae ia E PO TOG) ioo er alse one kee uae 113, 752 
1903 


O RO RM dic 85, 705 | 
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CANADIAN PRODUCTION. 


The grindstone production of Canada has not yet become a very important 
industry, and in 1905 it only amounted to 5,172 short tons, valued at $57,200, 
as against 4,509 tons, valued at $42,782, in 1904. The average price per ton in 
1905 was $11.06 as against $9.49 In 1904 and $8.73 in 1903. 


Production of grindstones in Canada, 1908-1905. 


[Short tons.] 
2 Average 
Year. qns Value. | value 
y. per ton. 
IB i kn oe eS a Ee eo uL ene inler D CEA EE 5,538 | $48,302 $8.73 
A x "x A ERR 4,509 42, 182 9. 49 
| m c" €T" TES 5,172 57,200 11.06 


INFUSORIAL EARTH AND TRIPOLI. 


Although but a small portion of the infusorial earth produced in the United 
States is used for abrasive purposes, the total production is included under 
abrasives, as it represents but a small mineral industry. Under this head are 
included all porous, siliceous earths of organic origin, which are perhaps better 
described by the term diatomaceous earth on account of the microscopic, sili- 
ceous sheils of diatoms which they contain. This materlal is marketed. how- 
ever, under the name of infusorial earth or tripoli, and abroad by the names of 
" kieselguhr " and fossil meal. The material, after it is mined, goes through a 
process of purification in which it is washed, calcined, and pulverized; and it 
is put on the market in America in a number of forms according to its purity, 
as shown by varying from pure white to pinkish-white or brownish. 


PRODUCTION. 


The production of infusorial earth in 1905 amounted to 10,977 short tons, 
valued at $64,637. This is an increase of 4,703 tons in quantity and of $20,473 
in value as compared with the production of 6,274 short tons, valued at $44,164 
in 1904. This is the largest quantity reported for any one year since these 
statistics have been collected. The greatest value was for the production of 
1903, when 9,219 tons were valued at $76,273. 'The States from which this 
production was obtained, given in the order of their productions and with the 
number of producers in each, were as follows: Missouri, 2; California, 1; 
Georgin, 1; New York, 1; Connecticut, 1; Massachusetts, 1; a total of seven pro- 
ducers in six States. Florida, Maryland, New Hampshire, and Virginia, which 
had outputs in 1904, did not report any in 1905. 

In the table following is given the quantity and value of infusorial earth pro- 
duced in the United States since 1880, 
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Production of infusorial earth, 1880-1905. 


l [Short tons.] 


Year Ted Value Year. pires Value 
TN S ces oientads Ion ee ed 1,833 $45, 600 | INE o or eh oe ee rU eee $22, 582 
o NA AAN 1,000 | 10,000 || 1894 _....................22-.. 2,584 | 11,718 
e A IDREE 1,000 8,000 | 1895 ora iads 4, 964 20,514 
I —— —— mn 5,000 | 1896 ........-2 2222-222 eee eee 3, 846 26, 792 
IH e loss aoaaa] 1,000 ML 3, 833 22, 835 
Lo --——————»A 1,000 5,000 | 1898 ...............------- 2,733 16, 691 
D ET 6,000 || 1899 ..........LL.uusuuuuss ss 4, 334 37,032 
te Sere ee 8,000 | 15,000 || 1900 ......_.....-.....222222.- 3,615 24, 207 
TASH A 1,500 7 D00 1901. c sao torre tus 4,020 52, 950 
j|. NU C ss Sik ce beaten te 8, 466 23,372 | 1902 oo id 5,665 53, 241 
TROD oro cue US 2,582 | 50,240 | 1908 .................- ----.-.- 9, 219 76,273 
A ele eee S E! pi S 6,274 44, 164 
1892 as 43,655 | 1906 o LLL uLL..esses sus 10,977 64.63; 
i 


IMPORTS. 


There is each year imported into the United States a small quantity of in- 
fusorial earth or tripoli, which, however, is not separately recorded, bat is 
included with rotten stone, which is used for similar purposes. In 1905 the 
value of the imports of rotten stone and tripoli amounted to $18,986, as against 
$23,022 in 1904, $34,977 in 1903, and $39,296 in 1902. No record is kept by the 
Bureau of Statistics of the number of tons of this material imported. 


OILSTONES AND SCYTHESTONES. 


PRODUCTION. 


There were no new quarries that produced any oilstones or scythestones dur- 
ing 1905, and the total production was from the old localities in Arkansas, Indi- 
ana, Michigan, New Ilampshire, Ohio, and Vermont. In New Hampshire and 
Vermont the material used in manufacturing scythestones is a quartz schist, and 
in all the other States it is a sandstone which varies widely in texture; the 
novaculite variety, which is obtained from Arkansas, is the most valuable of 
any of the abrasives, and the demand for it is in some respects greater than the 
supply. Under this head are included all kinds of oilstones, whetstones, water 
hones, knife sharpeners, and all varieties of razor hones, dental points, etc. 
There was a decided increase in the production of oilstones and scythestones in 
the United States in 1905 as compared with the production in 1904, but it was 
far below the production of 1903. The value of the 1905 production was 
$244,546, which is an increuse of $55,561 as compared with $188,985, the value 
of the production in 1904. As compared, however, with the 1903 production, 
the value of which was $366,857, it is a decrease of $122,511. In nearly every 
instance the producers of the materials used in the manufacture of oilstones and 
scythestones are also the manufacturers of the finished or marketable product, 
and in nearly every instance also, with the exception of the novaculite, the raw 
material would have no value whatever for shipment in the crude condition. 
It is the value of the finished stones, and not that of the raw material, that is 
given in these statistics. 

The States producing oilstones and seythestones, in the order of the value of 
their productious, are as follows: Arkansas, New Hampshire, Ohio, Vermont, 
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Indiana, and Michigan. This is the same order as for 1904, with the exception 
that Kentucky’ reported no production in 1905 and that there was a small pro- 
duction from Michigan, which did not report any output for 1904. 

There is given in the following table the value of the oilstones and scythe- 
stones produced in the United States from 1891 to 1905, Inclusive: 


Value of oilstones and whetstones produced in the United States, 1891-1905. 


180). cee ee tt he tee $1230, 000. | 1590. not isa $208, 283 
opo ———————— 146, 120 | 1000... ences erue 174, 087 
A ia A E AAA 158, 300 
QUE A 130,913 | T902- -i-ai oe ee 221, 762 
A A ip 155, 881 | 100832. a id 366, 857 
1896 A A n SE 121,008. | 1904... encode REESE 188, 985 
AAA tes 149, 970 | 1905------------------------- 244, 546 
DUS -eese Soe eo 180, 486 
IMPORTS. 


The value of the imports of oilstones and scythestones during 1905 amounted 
to $65,753, as compared with $61,609 in 1904, an increase of $4,144. The 1905 
imports were about one-fourth the value of the domestic production; in 1904 
they were about one-third, and in 1903 about one-fifth; and since 1891 the 
variation in value of imports to domestic production has been from about one- 
fifth to one-third. The following table shows the total value of all kinds of 
hones, oilstones, and whetstones imported into the United States in the last 
five years: | 

Value of imports of hones and whetstones, 1901-1905. 


TOOT A See eee E $64, 655 | 1904__-_----------------------- $61, 609 
1022 ss eh Sei ace AE ""———— 65, 753 


EXPORTS. 


There is still a large demand abroad for American scythestones and oilstones, 
especially for the Arkansas ollstones and the New Hampshire scythestones, 
which, with smaller quantities of the Indiana oilstones, represent the greater 
part of the exports. There is no separate record kept of the exports of these 
stones and therefore no definite valuation can be given, but, as far as can be 
ascertained, the exports equal or exceed the imports in value. 


PUMICE. 


About 80 per cent of the pumice used in the United States is shipped directly 
to this country from the island of Lipari. It occurs there in such enormous 
quantity that nearly all of the world’s demand for punice is supplied by the 
deposit in the northwestern part of the island. The cheapness at which it can 
be mined and loaded on ships and the low price at which it is sold in foreign 
countries have prevented any extensive development of pumice deposits in other 
sections of the world. Pumice is known to oecur in quantity in many other 
countries, and in Russia preparations have been made to develop and operate 
the pumice-stone deposit in the village of Malaya Kutma, about 4 miles from 
Kars. The pumice occurs within 24 feet of the surface and is in horizontal 
strata about 24 feet thick. It is very pure and fragile, and is found in lumps 
and partly in triturated, earthy heaps of various sizes. It is being shipped 
from Kars In two varieties, one the pure pumice in lump form, and the other the 
triturated variety, which is combined with other foreign matter. The pure 


a Eng. and Min. Jour., Oct. 14, 1905. 
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pumice is used for polishing metals, lumber, leather, ivory, ete, as well as for 
preparing a sort of soap known as pumice soap. "The poorer grades are used in 
the manufacture of hydraulie cenient. A certain amount of pumice has been 
mined in the Canary Islands, but on aecount of the low price of pumice and 
the strong competition of the Lipari Island product the mines were finally 
abandoned.¢ 

Pumice deposits have been found in the United States in a number of the 
States. Their greatest development has been in Nebraska, and on a much 
smaller scale in South Dakota and Idaho. 


PRODUCTION. 


During 1905 the production of pumice in the United States amounted to 
- 1,832 short tons, valued at $5,540, or $3,002 per ton. This is an increase of 302 
tons in quantity, but of only $119 In value as compared with the production of 
1904, which amounted to 1,530 short tons, valued at $5,421, or $3.54 per ton. 
The price per ton received for the 1905 product is 52 cents less than was re- 
ceived in 1904, and is approximately the same, $3.01, as that received in 1903. 
Nearly all of this production was used in the manufacture of soap and silver 
polish, and was obtained from Nebraska, South Dakota, and Idaho. There 
were 4 producers of pumice in 1905, 2 in Nebraska, and 1 each in South Dakota 
and Idaho. 

In the following table is given the production of pumice in the United States 
for the years 1902 to 1905, inclusive: 


Production of pumice in the United States, 1902-1905. 


[Short tons.] 


uan- Value 
TQ c nere duced Sioa Vi aS eet LE p Ln lU NEED Mae DL TUE 700 | $2,750' $3.98 
IUE. S EE E Se eee eat O ome ine D DLP Peek SO 885 2,665 3.01 
A he ee E OM 1,530 5,421 3. 54 
COB i AA te II pM Ld ue C EC EE 182 | . 5,540 3. (2 
IMPORTS. 


There is no record kept by the Department of Commerce and Labor of the 
quantity of pumice imported into the United States, only the value of this 
material being reeorded. In 1905 the value of the pumice imported into the 
United States was $77,489, ns against $77,211 in 1904. "There is considerable 
irregularity in the quantity of pumice imported, the imports in certain years 
being sufficient to satisfy the market for the following year. The importation 
of pumice since 1902 is given in the following table: 


Value of pumice imported into the United States, 1902—1905. 


1909. Sie A cU E $225448- A eee eo ee ay $77,211 
T903 22224. da E a Sa 0201 TOG oo eh os oco nomme Diu: 11,459 


ARTIFICIAL ABRASIVES. 


Under this head is included carborundum, crushed steel, and alundum (arti- 
ficial corundum). The total production of these artificial abrasives in 1905 


a Oil, Paint and Drug Rep., Jan. 23, 1905. 
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amounted to 9,820,000 pounds, valued at $701,400, as compared with 11,870,380 
pounds, valued at $830,926, in 1904. 


CARBORUNDUM. 


PRODUCTION. 


The production of carborundum in 1905 amounted to 5,596,000 pounds, as 
compared with 7,060,380 pounds in 1904 and 4,759,890 pounds in 1903. There 
has been a general growth in the carborundum industry for abrasive purposes, 
and recently another use bas been advocated for carborundum, namely, as a 
refractory material for furnace linings. As the most refractory variety of 
carborundum is infusible at 7,000? F. and is unaffected by oxygen, ozone, or 
sulphur at 3,000? F., its use as a refractory material should meet with success 
and should furnish a market for a considerable quantity of carborundum. 
The value of carborundum varies from 7 to 10 cents per pound. The following 
tnble shows the quantity of carborundum manufactured since 1892: 


Production of carborundum, 1892—1905. 


Pounds. l Pounds. 
AAA A A 1,000 | ISUUL Lon ce il 1, 741, 245 
AAA acm edem RE 15,200 | 10003 ocean eee 2, 634, 900 
A uz cuu e 042; 200" [41001 as oe eS a 3, 838, 175 
T895 eh p Tr 226,000 | 1902__--------------------—- 3, 741, 500 
1500 sei aua 1, 207, 800 | 1903.---------------------—- 4, 759, 890 
1897--------- pasa 1, 256, 400 | 1904 ooo 1, 060, 380 
E A e E INE 1, 447, 200 | 19005: oe oS is 5, 596, 000 


CRUSHED STEEL. 
PRODUCTION. 


The production of crushed steel in 1905 amounted to 612,000 pounds, valued 
at $56,840, a decrease of 178,000 pounds in quantity, but an increase of $1,540 
in value, as compared with 790,000 pounds, valued at $55,300, in 1904. The 
prices of the different grades of crushed steel vary from 54 to 11 cents per 
pound, and the production of 1905 contained more of the higher grade varieties; 
hence the increase in the value with a decrease In quantity. In the following 
table is given the quantity of crushed steel produced each year since 1898: 


Production of crushed stecl in the United States, 1898-1905. 


Pounds. Pounds. 
¡AAA 660, 000 ONO ces taa eate 735, 000 
E St aches aa ince a a he es 610, 000 | W903 ce. 220 ceo rs 755, 000 
1900 fot hee eerie Se oe en ee T00, 000 | TOO AAA e eritis n d nae ene 190, 000 
IUÜDELLLIco Oe bee eee 690, 000 | 1905------------------------ 612, 000 


ALUNDUM OR ARTIFICIAL CORUNDUM. 


PRODUCTION. 


The production of alundum by the Norton Emery Wheel Company amounted 
in 1905 to 3,612,000 pounds, valued at $252,840, an average of 7 cents per pound, 
as compared with 4,020,000 pounds manufactured in 1904. 'The most of this 
material is utilized by the Norton Emery Wheel Company in the manufacture of 
its corundum wheels. 


ARSENIC. 


By C. C. ScuNATTERBECK. 


INTRODUCTION. 


It is surprising that the United States, having extensive deposits of arsenical ores and 
being the leading consumer in the world, should be dependent for its supplies of arsenic and 
arsenical compounds largely upon England, Germany, Spain, and Canada. "The United 
States utilizes over half of the world's production of metallic arsenic, white arsenic (arsenious 
acid), and arsenic sulphides (orpiment and realgar). Another anomaly is the waste by 
burial in this country every year of several hundred tons of arsenic sulphide which is obtained 
in purifying sulphuric acid at chemical manufacturing works. This subject offers an oppor- 
tunity for profitable research to those whose inventive minds may evolve an economical 
method of treating this arsenious by-product so that it may become of industrial value. 
It isgratifying to learn that in addition to the arsenic recovered from arsenopyrite mined in 
Washington and from the ores which occur in Virginia, attempts are being made to recover 
the arsenic which is going to waste in the smelter fumes at Anaconda, Mont. The United 
States should yield sufficient raw material to manufacture all the arsenic and arsenical 
compounds it may need, instead of being obliged to make importations. 


OCCURRENCE. 


Few mineral substances are as widely diffused through nature as arsenic. And yet there 
are comparatively few arsenic-bearing deposits which are so favorably situated as to 
guarantee their successful commercial development. Some of the more important sources 
of arsenic are the silver ores mined in Saxony, the tin and pyritic ores found in England, 
the arsenopyrite or mispickel produced in Spain, and the gold-bearing mispickel and nickel- 
cobalt-silver ores of Ontario. Native metallic arsenic is found occasionally, especially in 
association with antimony, ruby silver, and some other ores. Among the countries endowed 
with good deposits of arsenic are Germany, Great Britain, Austria-Hungary, France, Italy, 
Spain, Portugal, Norway, Siberia, New Zealand, Chile, Mexico, Canada, and the United 
States. 

PRODUCTION. 


In 1905 there was produced in the United States 1,507,386 pounds of white arsenic 
(arsenious acid), valued at $35,210, as compared with 72,413 pounds, valued at $2,185 in 
1904. There are signs that the production of arsenic in this country will show marked 
expansion in the near future, and it is hoped that the chemical manufacturing industry 
utilizing arsenic will progress also. 
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The following table shows the production of arsenic in the United States in the last five 
years: 


Production of arsenic in the United States, 1901-5. 


{Pounds.] 
Year. Quantity. ¡ Value. 
A cul anee eee hau e ee S EAEE E see ateeeeeces 600, 000 $18,000 
A E E E E E E O E E A E E 2,706,000 81,180 
Id E EE px i Fx A AE E ET 1,222,000 36,691 
js EEEE A E T E E E E 72,413 2,185 
Ira A ND IE 1,507,386 35,210 


The peculiar feature of the domestic industry is the irregularity shown in production, 
which is unlike the status of the foreign industry as reported in recent years. 


IMPORTS. 


The significance of the importation of arsenic and its compounds for the manufacturing 
industries of the United States may be appreciated from the statistics given in the follow- 
ing table for the period 1900 to 1905, inclusive: 


Imports of metallic arsenic, white arsenic (arsenious acid) and arsenic sulphides (orpiment 
and realgar) into the United States, 1900-1906. 


[Pounds.) 
Year. Quantity. | Value. 
: | 
1900. a DA A EE E a E R Ea 5,765,559 ¡ $265,500 
O E A E elt eeu i A E E ET E T ET 6,989,668 | 315,525 
1002. desea O 8,110,898 280, 055 
jo ANA —— € 8,357,661 294, em 
UA A A A RA AS 6,800,235 | 243,380 
1908: pida aA ee Debut Eae ma ebesiaseniuqub D ista bP PUR Lace e OEA 7,675,088 256, 540 
PRICES. 


The domestic prices for arsenic are based on the fluctuations in the English market, and 
for the sulphides and chemical compounds on the quotations ruling in Germany. During 
1905 the American market showed sales of white arsenic at 23 to 4j cents per pound, accord- 
ing to brand. The best prices were realized in the last quarter of the year, when sup- 
plies were curtailed by the scarcity of mispickel and by difficulties experienced in mining 
abroad. Red arsenic, imported largely from Germany, brought 6à to 73 cents per pound 
at New York. Judging from the contracts already placed for 1906 delivery prices will be 


well maintained for some time to come. 


WORLD'S PRODUCTION. 


A noteworthy feature of the industry has been the growth in the production of Spain, a 
country which shipped to the United States in 1905 approximately 1,750 short tons of white 
arsenic, guaranteed 99.8 per cent of arsenious oxide. The largest producer of metallic 
arsenic and arsenious oxide in the world is Germany, by far outclassing Great Britain, which 
until 1902 held first place among the producing countries. Hopes are entertained that 
Canada may become an important producer with the development of its new deposits of 
mispickel in Ontario. As for the United States, there are signs that the domestic product- 
tion of arsenic will show marked expansion in the near future, 
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The statistics of the world's production of arsenic and its compounds from 1901 to 1905, 
inclusive, are given in the following table: 


The world's annual production of arsenic, 1901-1905. 


[Metric tons. ] 


Canada. Germany.o Italy.s ! Japan. Portugal. 

Year. TEA P FARINA E t lr 

Quan- Quan- Quan- ; y Quan- | Quan- 
tity. Valuc. tity. Value. tity. Value. | tity. tity. Value. 
WOOL ected econ eke eee 630 $41,676 | 2,549 | $256,750 6 $120 10 527 | $35,277 
Os 726 48,000 | 2,827 | 200,000, (b) (5) 12 736 | 33,003 
1903 ta es 233 15,420 | 2,768 | 253,500 | (c) (€) 6 698 | 29,984 
TOOK io Se sos O ¢66 | 6,900 | 2,800 | 244,917 (b) (^) (b) 1,370 | 58,887 
| ) oM a aA e E AA A | oe tex EE (Dy ibo ce ue censes 


a Metallic arsenic and arsenious oxide. b Statistics not available at time of publication. | cExporta. 


Spain. United Kingdom.b | United States. 
Year. i wes lr oa PS 
Quan- ,| Quan- Quan- 

tity. Value. tity. Value. | tity. Value 
MOO D" —— A —— (—— — 120 | $14,400 3,416 | $197,270 272 $15,000 
1002: o NI dai VEU RU as MR els (6) (¢) 2,165 93,905 | 1,226 81,180 
A cele DECORE RE EIN VERE OL AA 1,088 87,040 916 31,750 554. 36,691 
A ur ORE ERE Sees TO UM new EUN DUERA EX (£) (6) 992 27,795 33 2,185 


1 OOS is sah Ned data A ESA AS, eke utat ye see knees ARS a HEURE NEN 684 35,210 


oArsenic sulphide; in addition to these quantities, during 1903 there were produced 22 tons of orpiment 
valued at $3,337. 

bArsenious oxide. 

c Not reported. 


TECHNOLOGY. 


U ses.—The greatest demand for arsenic is from manufacturers of Paris green, which is 
an aceto-arsenite of copper, worth 12 cents per pound at New York. It is used as a pig- 
ment, and its poisonous character, while restricting its employment for this purpose, makes 
it an admirable insecticide in agriculture. It has been often suggested that the silver-lead 
smelters and refiners who produce appreciable quantities of copper sulphate and can recover 
arsenic in roasting speiss, should undertake the manufacture of Paris green. 

Arsenic also forms colors in yellow, red, and gray, which find a ready sale. In medicine 
aisenic is used with fevers, rheumatism, some nervous affections, and also as a tonic. A 
saturated solution of arsenic is recognized as a good wood preserver, and it is also employed 
as a sheep dip for the purpose of killing parasites which settle in the wool. Weeds are also 
killed by using an arsenate salt. Hides.to be dressed for leather are preserved against the 
infection of insects by a sprinkling of arsenic. As a conveyer or fixer of aniline colors in 
calico printing, white arsenic has unique value. It is also utilized, but to a smaller extent 
in the manufacture of certain kinds of glassware and of high grade enamels. 


M R 1905—69 


BORAX. 


By CHARLES G. YALE. 


INTRODUCTION. 


In the report on borax for 1904 some account was given of the history of this sub- 
stance as far as its occurrence in the United States is concerned, together with a brief 
notice of the localities where it has been found. "The production of the mineral is 
now almost entirely confined to the State of California, though small quantities are 
occasionally derived from the marshes of Nevada, where a little work is carried on 
during the summer months. 


PRODUCTION. 


Aside from the nominal output of southwestern Nevada, all the production of borax 
for 1905 came from the counties of San Bernardino, Inyo, and Ventura, in California. 
As in other recent years the great bulk of the product was derived from San Bernar- 
dino County. The total output of crude borax for the year 1905 was 46,334 short 
tons, valued at $1,019,154, as against 45,647 short tons, valued at $698,810, in 1904, an 
increase of 687 tons in quantity, and of $320,334 in value. The average value of the 
crude borax product in 1905 did not actually increase in this ratio to the somewhat 
increased quantity, so that an explanation of the figures given is due those whose 
interests the statistics may serve. 

In the process of manufacturing borax and boracic acid, it takes from 2 to 4 tons — 
of crude borax to make 1 ton of pure anhydrous boracic acid, depending on per- 
centage of the ores handled. When the crude borax is taken to the refinery, soda 
is added, largely increasing the weight, and when to the cost of the soda are added 
the costs of labor, freight, management, etc., a crude mining product, worth at the 
mines from $15 to $50 a ton, becomes & manufactured product worth on the market 
from $120 to $140 a ton. When mined and shipped, none of the mineral is pure 
borax, and about six-sevenths of the total is only 25 per cent ore, the other seventh 
being more or less concentrated but not refined. The miners themselves agree that 
in calculating the quantity and value of the production for statistical purposes the 
crude material only should be considered. The costs of refining vary with the 
process, justs as costs of mining vary with character of the deposits and with dis- 
tance of haulage to railroad stations, plus the consequent freight expenses. | 

The estimate of value for 1905 is the result of an effort to fix a definite and uni- 
form basis for the annual calculation of the value of the output of crude borax at 
the points of production. From 1882 until 1903 the refined product was used in the 
estimates of quantity and value, but since then the crude material forms the basis 
of the statistics. As the great bulk of the crude product is shipped to eastern States 
for refining, and as prepared borax is essentially a manufactured product, only a 
portion of the value of this refined article should be credited to California. The 
quantity of crude material, of greatly varying richness in boric acid, can be reliably 
known, but difficulties are encountered in estimating the value to be credited to this 
crude material as it comes from the colemanite veins or marsh deposits. 
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This product is peculiar among the natural substances of the important mineral 
industries of the country in that, under the conditions under which the industry is 
carried on, there exist no ordinary commercial market for the crude product and no 
actual market basis by which the value of the borax output at the place of produc- 
tion is determined according to the law of supply and demand. Such a basis would 
be provided were even a few producers engaged in shipping their own crude product 
to refining plants for sale or custom treatment. "Virtually, however, the entire out- 
put of crude borax is, and long has been, produced by companies which themselves 
refine the material for consumption as prepared borax, or use it in their own indus- 
trial operations. The entire output is now mined by five companies, and nearly all 
of it by three companies. These producers have no business occasion to make a sepa- 
rate estimate of the commercial value of the crude borax at the point of production— 
something quite different from the cost of production. Experienced managers of the 
industry have been rather puzzled at the problem when its solution has been sought 
from them. 

The valuable element in the crude borax of California is anhydrous boric acid, of 
which the prepared borax of commerce contains 36.6 per cent, the other elementa 
being soda and water added in the process of refining. The manufactured product 
is worth from $120 to $140 per ton, but the boric-acid content and its fair commercial 
value at the place of production are evidently the only proper considerations for the 
Statistical purposes of this service. The crude material as it comes from the ground 
varies in boric-acid content, according to nature of the deposits, from about 5 per 
cent to about 35 per cent. Some of the low-grade natural product is concentrated 
before shipment to the refineries, as costs of transportation by desert roads and by 
rail are heavy and vary with the location of source of supply. Other factors also 
enter into the problem of the proportion of value in the finished product represented 
by the boric-acid content. 

Under the conditions the uniform plan of calculating the value of the crude 
material according to the percentage of boric acid contained has been accepted, and, 
with the advice of leading producers, it has been assumed that thie product in 1905 
was worth $120 per ton at the mine, making the crude material worth $1.20 for each 
unit, or per cent, of boric acid carried. This percentage is reliably known for each 
mine. Some of this boric acid is used as such in the industries, but the bulk of it 
goes into the manufacture of borax. Had the entire output been made into borax, 
the resulting refined product, at an averuge value of $130 per ton, would be worth 
$3,016,260. 

The accompanying table gives, then, for 1905 the total tonnage of crude material, 
regardless of its percentage of boric acid. The value, however, is based on the boric- 
acid content of this crude material. The total value as estimated on this basis shows 
the production of 8,492 tons of boric acid. 

The statistics of production of borax in California from 1895 to 1905, inclusive, are 
given in the following table: | 


Production of borax in California, 1895-1905. 


[Short tons.] 


Year. Quantity. Value. | Year. guinis. Value. 
.l- | ERES ME GITE LN C EP EE A Pt Ss Se 
JAOD dase Duet E pdt 5,959 | $595,900  1901............... ei unis 23,231 — $1,012,118 
)L DR NNI 6, 754 675,400 11009 dad 320,004 , 2,538,614 
A E ever DUDEN 8,000 | 1,080,000 | 1903..............--seseses. b34,430 | 661,400 
E APR INNER ee ee 8,000 | 1,120,000 ` 1904 ..........-- cere re b 45, 647 698, 810 
I S 20,357 | 1,139,882 1905 .............-- cece eee 546,334 | 1,019, 154 


TEL sdetails ol da bos 25,837 | 1,013,251 | 


a Refined product, including 2,600 short tons of crude, valued at $91,000. b. Crude product. 
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IMPORTS. 


The following table gives the imports of borax and borates into the United States 
from 1901 to 1905, inclusive: 


Imports of borax and borates into the United States, 1901-1905. 


[Pounds.] 
Pone cele um 
and sodium (crude : 
; POINT: and refined sodi- | Boric acid. 
Year. um borate). 


Quantity.| Value. | Quantity. | Value. |Quantity.| Value. 


CUT NC RR HEURE RES RE RETE 545,045 | $20,643 103,700 | $9,411 | 725,005 | $26,629 
da ES Det 684,537 | 20,795 186,807 | 12,002 | 822,907 30, 439 
A E A 68, 978 5,727 146,654 | 13,280 | 693,619 28,011 
A ÓN 153,952 | 10,569 59, 447 6,630 | 705,815 27,658 
1900 od Cerere sa tive pisei els 166, 960 8, 802 20, 395 1,626 | 676,105 22,372 


WORLD'S PRODUCTION. 


The following table gives the production of borax and boron compounds in the 
principal countries of the world from 1900 to 1904, inclusive: 


The world’s production of borates, elc., 1900-1904. 4 


[Metric tons. j 


United | Bolivia, | Chile. | pai, | Ger | Pel | Peru. | Turkey. 

Year. Calcium Calcium ! Calcium Borüx. b eth acid, Calcium | Pander- 

bonite borate. d | borate. b pores te.| crmde: | bornte. 5 | mite. bc 
1900: 525 velas see 26,387 | create: 13, 177 224 232 2,491 ; 7,080 (d) 
o — I M 30, 771 8, 065 11,547 162 184 2,558 4, 156 (d) 
IWS Luces esp CI uA S 49, 725 593 14,327 (€) 196 | 2,76 5, 055 (9) 
A 31,235 1, 206 16,879 |.......... 159 2, 583 2, 466 (9) 
LIOR A 42, 034 1:196 ur 212 135 2, 624 2,675 (9) 


a Frum official reports. 
b Exports. 
c Fiscal years. 
d Total exports 1897-1901 amounted to 43,851 tons, valued at £789,318. 
€ Incomplete. A 
fon addition, 375 tons refined borax and 238 tons refined boric acid, all from 12 mines in Province 
of Pisa. 
g Annual output estimated at about 9,000 metric tons. 


REVIEW OF THE BORAX INDUSTRY DURING 1905. 
CALIFORNIA. . 


The counties of San Bernardino, Inyo, and Ventura, in California, continue to pro- 
duce the borax derived from the United States, most of it coming from the first-named 
county. The colemanite deposit in San Bernardino county, owned by the Borax 
Consolidated (Limited) (Pacific Coast Borax Company), was in 1905, as has been 
the case for a long period, the most productive of all the mines; but it is considered 
practically worked out, and the company will in future obtain most of its output 
from other properties, for which it has been arranging for the last three years. In 
the same district is the marsh deposit of the American Borax Company, where low- 
grade material is successfully worked. The Western Mineral Company, near by, 
works the same class of deposit. In Ventura County the Frazier Borate Company 
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works a colemanite deposit, the ore from which is refined by the Stauffer Chemical 
Company of San Francisco. The Columbus Borax Company operates a deposit in 
the same county. The Western Borax Company operates a marsh depoeit in Inyo 
County, where they concentrate and crystallize the material mined. 

Along the Mohave Desert and in the Death Valley region of California are 
numerous small deposits and ‘‘ prospects” of low-grade character. As experience at 
Daggett, San Bernardino County, has proven that large quantities of boric acid may 
be obtained from theae low grade muds or marsh deposits, doubtless several of these 
small mines will eventually be worked when better means of transportation than 
those of the present day are provided. 

San Bernardino Cownty.—In this county the famous colemanite mine of the Pacific 
Coast Borax Company has continued to be productive, but by no means so much so 
as in previous years, as far as high-grade ores were concerned. More low-grade 
material, however, than ever before was mined and the roasters at Marion were 
therefore run at double capacity. All the ore that averages 35 per cent or more ig 
shipped east directly, but the lower grades are first concentrated at Marion. This 
company is now manufacturing at its eastern refinery several new products, such as 
borax soap, talcum powder, bath powder, etc., which, having been well advertised, 
have eaused an increased consumption of borax in the household. The colemanite 
mine being worked is of a peculiar nature in that it has several times been reported 
as worked out, but new ore bodies have eventuallv been found. "The mine is not to 
be abandoned, although the company considers it has passed its climax of high pro- 
ductiveness. The company will in future operate other deposits, as is mentioned in 
the paragraphs referring to Inyo County. 

The American Borax Company at Daggett is next in importance in point of annual 
production to the Borax Consolidated. The works are at Daggett and are connected 
by rail with the mine 7 miles distant. The ore is a borate of lime, varying in boric 
acid content from 7 to 30 per cent, and is treated by a special process invented by 
Mr. Henry Blumenberg, jr. The resultant material is shipped to the Brighton 
Chemical Company, New Brighton, Pa., and is there refined. 

The Western Mineral Company, owning mines at Daggett, did not work during 
1905, but commenced operations after the close of that year. The Palm Borate 
Company also owns properties in that vicinity, but made no production in the year 
under consideration. 

Ventura County.—The Frazier Borate Mining Company is mining colemanite near 
Griffin, and employs 75 men all the year round. The material is shipped to the 
Stauffer Chemical Company, of San Francisco, at whose works it is refined. The 
Columbus Borax Company is working colemanite and pandermite ores in this county, 
and expects to double its output in 1906. 

Inyo County.—The Western Borax Company is working marsh dirt or mud near 
Big Pine. The marsh dirt containing borax is concentrated by boiling and the 
solution is crystallized. The output is to a certain extent limited by cost and dith- 
culties of transportation, and of late by scarcity of white labor. Activity in the gold 
mines of the county and across the border in Nevada lured away the white miners, 
and Chinese had to be brought in to take their places. 

The Pacific Coast Borax Company ( Borax Consolidated Company, Limited ) is carry- 
ing to completion in this county improvements which will have a decided effect on 
the borax industry of the United States. It is building a railroad from Ludlow, San 
Bernardino County, on the Santa Fe Railroad main line, to Amargosa Valley, in 
Inyo County, near Death Valley, by which to transport borax from the Lila C. mine. 
Extensive developments have been going on for several years in the Lila C. mine, 
where there is a body of colemanite of very fine quality. It has been opened up in 
a satisfactory manner, but no shipments haveever been made from it, nor will any be 
made until the railroad is completed. "The new railroad will be131 miles long and is 
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partly built. It will open up a promising mining region before it reaches the borax 
property, for which it is extended, and it will be extended to Bullfrog, Nev., where 
it will handle the ores from gold mines in that region. At the Lila C. mine the ore 
is of character similar to that worked at Borate, in San Bernardino County, but it is 
cleaner, and there will be less wastein mining. Themine is expected to be a greater 
producer than the old one at Borate, which has made a large annual output since first 
opened. The same company owns several other deposits near Death Valley which 
have never been operated, as some of them doubtless will be on completion of the 


' railroad. 


The refiners of borax in the United States are as follows: Borax Consolidated 
(Limited), Bayonne, N. J.; Pfizer & Co., Brooklyn, N. Y-; Brighton Chemical 
Company, New Brighton, Pa.; Thos. Thirkelson & Co., Chicago, 111.; and Stauffer 
Chemical Company, San Francisco, Cal. For description of the various localities in 
the different counties of California where borate minerals have been found, refer- 
ence is made to the Bulletin of the State Mining Bureau, by G. E. Bailey, and to 
the United States Geological Survey, by M. R. Campbell. a 


PRICES. 


There were no marked changes during 1905 in the prices of either crude or refined 
borax. Ina general way it may be said that the refined material was a trifle lower 
during 1905 than in 1904. The New York market prices have been, for refined borax, 
about 6} to 6} cents a pound delivered, which is about half a cent a pound lower 
than in 1904. For some peculiar reason Chicago buys somewhat cheaper than New 
York, although the material has to be shipped from California to New Jersey, refined, 
and then shipped back to Chicago. Nearly all the mines mentioned could increase 
their output were there reason to do so. Among the producers it is the general 
opinion that the trouble with the borax business is not the output, but the consump- 
tion, which is limited to just so much, irrespective of any price. 


USES. 


The following are some of the more common uses of borax: When melted at a 
high temperature, it has the property of dissolving metallic oxides and of forming 
transparent colored glasses. By this means the various metallic oxides may be dis- 
tinguished in the flame of the blowpipe in laboratory work. The property of dis- 
solving metallic oxides makes it useful in soldering and brazing metals, as it renders 
the surfaces to be joined clean, so that the solder runs and fills the joint between 
them. In welding metals it is used as a flux. In assaying gold and silver ores borax 
is used in the crucibles or scorifiers to dissolve and remove base metals from the 
metallic lead button holding the gold and silver of the samples tested. It is used 
also as a flux in melting gold, silver, and other inetals. Of late years it has been 
extensively used in the manufacture of porcelain-coated ironware known as granite 
ware. The manufacturers of granite ware and of enameled bath tubs are extensive 
consumers of borax. It is very largely used in the manufacture of pottery and 
earthenware as a glaze. It is a constituent of the strass or paste used in the manu- 
facture of glasses and enamels, and is the basis of artificial gems. It is largely used 
in making the hard, tough grades of glass and the vitrifiable pigments for stained 
glass and for encaustic tiles. 

On account of its cleansing qualities borax is extensively used in the household in 
the form of borax soaps. When powdered ita detersive qualities make it useful in 
the home and in the laundries for washing textile fabrics. In solution it is used for 


a Bailey, G. E., The saline deposits of California: Bull. California State Mining Bureau No. 24, 1902. 
Campbell, M. R., Reconnaissance of the borux deposits of Death Valley and Mohave Desert: Bull. 
U. $. Ceol. Survey No. 200, 1902. 
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cleansing the hair and it forms part also of numerous cosmetics. Cotton goods satu- 
rated with a solution of borate of ammonia and then dried are rendered to a certain 
extent noninflammable. Itis utilized as a mordant in calico printing and dyeing 
and as a substitute for soap in dissolving gum out of silk. Guignet green, a beauti- 
ful pigment used in calico printing, is a berate of chromium. A varnish made of one 
part borax with five parts shellac is used in stiffening felt hats. With casein, borax 
forms a substance which is used as a substitute for gum arabic. 

A solution of borax in water may be mixed with linseed oil and used for cheap 
printing. Painters also use a solution of borax as a solvent for shellac. Borate of 
manganese has been utilized as a drier for paints, oils, and varnishes. Borax is 
extensively used in tanning where wools and furs are treated, as it cleanses, softens, 
and prevents the hair from falling out. 1n the household it is utilized to drive cer- 
tain insects away, its presence being specially obnoxious to cockroaches and ants. 
Borax is very extensively used in preserving foods, more particularly canned beef, ete. 

In medicine, according to the United States Dispensatory, borax is a mild refrige- 
rant and diuretic. A solution is used as a mild antiseptic. The list of medical prep- 
arations into which boric acid and borates enter and form a part is a long one. In 
chemistry and metallurgy the borates are used in very many ways. With the grad- 
ual cheapening of the product in recent years many new uses for it have been found. 

The technology of this subject was given at some length in the report for 1904 
and nothing new of importance has developed since that time. 
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BROMINE. 


By FREDERICK J. H. MERRILL. 


The bromine industry in 1905 4 wis more active than in 1904, and resulted in 
a greatly increased output, exceeding that of the preceding year by nearly 50 
per cent. The larger part of this product was made in Michigan—at Midland, 
Mount Pleasant, St. Charles, and St. Louis. 

The brominiferous brines come from different geologic horizons. In Michl- 
gan those of commercial prominence come from the Marshall sandstone of the 
Upper Carboniferous and contain from 0.1 to 0.3 per cent of bromine. It has, 
however, been noted that bromine is not confined to the Carboniferous rocks 
in Michigan, since the deep mine waters of the copper region contain appreciable 
quantities. At St. Charles, bromine Is made from the residues of bitterns of 
the salt manufacture in connection with the coal industry, one of the mining 
companies using its exhaust steam to evaporate the salt. At Midland and 
Mount Pleasant are large works operated by the Dow Chemical Company, 
which, by special processes controlled by patents, manufactures large quantities 
of bromine and bromides. The bromine in the brine varies in quantity from 0.1 
to 0.2 of 1 per cent and is freed from its usual combinations with alkaline bases 
by an electric current. The free bromine is removed from the brine by a cur- 
rent of air blown through it, and this bromine Js then absorbed from the air by 
caustic soda. The output by this process in 1905 was more than half of the 
total product of the United States. 

Bromine is made as a by-product in the salt industry at Pomeroy and Syra- 
cuse, Meigs County, Ohio, and at IIartford and Mason, Mason County, W. Va., 
which towns lle along the Ohio River at one of its sharp bends and fall within 
a cirele of a radius of 5 miles. The brine used comes from the- Pottsville 
horizon, which by the well drillers is often called "salt sand," and Hes about 
1,000 feet below the Pittsburg Coal, resting immediately upon the Lower Car- 
boniferous limestone. 

At Malden, on the Kanawha River, a few miles southeast of Charleston 
W. Va., is another manufactory, also supplied from the Pottsville horizon. 

Many of the producers of bromine use a modification of the process for sepa- 
rating bromine described in the report for 1904. The most important difference 
Is that chlorate of potash has been substituted for binoxide of manganese as an 
oxidizing agent. The treatment consists in first purifying the brine from iron, 
that would otherwise impart a brown appearance to the salt, then evaporating 
to produce the salt, and then by further evaporation the mother liquor or 
“ bittern ” from the salt erystals 13 concentrated and run into stone stills, and 
sulphuric acid and potassium chlorate are added. The sulphuric acid produces 


s Details in regard to the oecurrooc: c2 Los nico cse given In the corresponding report 
in Mineral Resources for 190.1. 
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from the bittern sufficient hydrochloric acid to react with the potassium chlor- 
ate and liberate enough chlorine to free all the bromine. On the application 
of heat the bromine is liberated, and is distilled off into a lead-pipe condenser. 
' he ehemical reactions involved are believed to be as follows: 

NaCl + H,S80,— NallI8O, + HCI. 

GHC] + KCIO4—KCI + 3Clh: + 311.0. 

MgBr; + 2C1— MgCl, + 2Br. 

In this process more or less chlorine always accompanies the bromine, fre- 
quently to the extent of more than 10 per cent, and further purification is neces- 
gary, which consists mainly in the removal of chlorine by redistillation. , 

At Pittsburg, Pa., there is a plant of average size which extracts bromine 
from brine derived from the Pocono horizon. 

Pennsylvania was the pioneer State in the manufacture of bromine, and began 
It at Freeport, Armstrong County, in 1846. In Ohio the manufacture began 
at Pomeroy about 1868, It was also begun at Canal Dover, Tuscarawas County 
in 1888, but has been abandoned at that point, and is now confined to Pomeroy 
and the adjacent village of Syracuse. 

The uses of bromine, as stated in last year's report, are mainly in the form 
of alkaline bromides for medicine and photography. Uneombined, it is em- 
ployed in the manufacture of certain aniline colors, as a disinfectant, and in the 
metallurgy of gold and silver. 

Prices have fallen greatly during the last year. No bromine was sold for 
more than 16 cents per pound, except on some old contracts. Large lots were 
sold ns low as 14 cents. At an average price of about 15 cents per pound, the 
total output in 1905 was 1,192,758 pounds, valued at $178,914, as against 
897,100 pounds, valued at $269,130, in 1904. The total output for the last 
twenty-five years has been about 11,250,000 pounds, valued, approximately, at 
$2,700,000, as appears from the following table of production: 


Production of bromine, 1850-1905. 


[Pounds.] 
Year. Quantity.| Value. Year. Quantity. Value. 
1880. ..........L. unas ds 404, 600 1.22222... | ASI accro Ceca A 319,444 | 319,4» 
IRRI t 31,000 |.......... | INO Luis eventos Dentes 517,421 — 124,38 
| "E 281,100 | $07,404 | 1896 ......... eee uuu 646,580 |. 144,57. 
A A RM ES E 310, 000 K9,900 | A 481, 149 129 UM 
INNI LL enc ood cuo S 428,34 |. 141,350 | 1898 occ 486, 979 136. El 
IRE usos e E NN EMAR TOC 199, 087 61,717 Ill 1899 auos edo reri osx 433, 004 MES 
IRR Locutus a eR V wad ese ERES 307, 386 95, 200 11 1900 ee LLL... 521,444 ;.  141:9! 
^ MN ERREUR: 418,891 | 125,067 1901 2.20. 562,043! 154.37 
O Sb sg oe d eb nna SRT, RAT | 104,719. | 1902 o "T 513, 893 135, 42 
ULL ERREUR TEN NR 843,000 | — 54,880 | 1908 occ 588,500 | 167.38 
1899 uoce A 379, 480 64,502 || 1904 2... Lid sates 897, 100 Sa 17 
POW ——Ó— CÓ; 345,399 | 104,520 | 1905 ooo 1,192, 758 135, 914 


FLUORSPAR. 


By Epmunp Oris Hovey. 


OCCURRENCE. 


Fluorspar, or fluorite, the fluoride of calcium (Ca F,), although it occurs widely 
associated with other minerals in veins in many geological horizons, is found in com- 
mercially important quantities in but few places within the United States, though 
there are reported to be other deposits which could be exploited to advantage if 
transportation facilities were adequate. 

The principal fluorspar-producing deposits of the country are in Caldwell, Living- 
ston, and Crittenden counties, Ky., and Hardin and Pope counties, Ill., though there 
have been reports of valuable prospects in neighboring counties. Colorado has begun 
to be an important producer, and a small but increasing p.oduction is reported from 
western Tennessee. Arizona, which has reported the production of varying quanti- 
ties of fluorspar in recent years, dropped out of the producing list in 1905, assessment 
work being all that was done upon the prospects there. 

The fluorspar-bearing belt of the Kentucky-Illinois district forms a zone of Missis- 
sippian (Lower Carboniferous) limestone about 75 miles long, from northwest to 
southeast, and 30 miles wide. The geology of the district and its ore deposits have 
been fully described in recent years by Emmons,¢@ Bain,” and Ulrich and Smith, € 
and abundant reference to the remaining important literature of the subject may be 
found in their papers. 

The ore deposits of the Kentucky-Illinois fluorspar district occur in veins along 
fissures produced by faulting of the sedimentary rocks. The principal mineral occur- 
ring in the veins is fluorspar, the remarkable abundance of which is the striking 
characteristic of the district. Calcite, quartz, and barite are likewise abundant. 
Kaolin is occasionally associated with these minerals. The original metallic minerals 
of the veins are galena, the sulphide of lead; blende, or ‘‘jack,’’ the sulphide of zinc; 
pyrite and marcasite, sulphides of iron; chalcopyrite, the sulphide of copper and 
iron; and stibnite, a sulphide of antimony. Few secondary minerals have been 
reported. The principal are cerussite, carbonate of lead; smithsonite, carbonate of 
zinc; limonite, hydrous oxide of iron; malachite, hydrous oxide of copper; and 
native copper. Still other minerals which have been reported from the region are 
ankerite, wad, greenockite, calamine, hydrozincite, pyromorphite, sulphur, and some 
hydrocarbons. 


a Emmons, S. F., Fluorspar deposits of southern Illinois: Trans. Am. Inst. Min. Eng., vol. 21, 1893, 
31-53. 
I Bain, H. F., The fluorspar deposits of southern Illinois: Bull. U. S. Geol. Survey No. 255, 1905; 
Principal American fluorspar deposits: Min. Mag., vol. 12, 1905, pp. 115-119. 
e Ulrich, E. O., and Smith, W. S. T., The lead, zinc, and fluorspar deposits of western 1 Kentucky; 
Prof. Paper U. S. Geol. Survey No. 36, 1906. 
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The veins are of unusual thickness, frequently 10 to 12 feet, and occasionally 25 
feet or more, and are remarkable for the great abundance and the purity of the 
fluorite. The lcad and zinc minerals are present in such small quantities that they 
would not pav for the exploitation of the veins; but at some of the mines the metallic 
ores are saved as a by-product in the extraction of the fluorspar. The remaining 
minerals above noted are of no economic importance. 

The fluorite usually occurs in sheets which do not show crystal forms, but hera 
and there there are vugs—open spaces—which are lined with well-developed crystals, 
The octahedral cleavage of the mineral is always in evidence. The fluorite is usualiy 
white or colorless, but purple, yellow, and green varieties are common, though green 
has not been found in Kentucky. Much of the fluorspar shows a banded structure, 
due to differences in color. The colors of the mineral are generally held to result from 
the presence of hydrocarbons, and Smith thinks that the purple color is an effect 
of the oxidation of a hydrocarbon, which is present even in the white spar. Some 
of the specimens are of very brilliant luster. 

Bain believes that. the deposits will prove permanent to greater depths than can 
be economically worked, and that the low price of the ore will in most places pre- 
clude exploitation below 1,000 feet from the surface. The largest and deepest mines 
now in operation are at Rosiclare, IN., where the veins have been worked to a depth 
of 300 feet. The Kentucky mines have not gone so deep, none of them being below 
150 feet from the surface. The pinching out of some of the Kentucky deposits below 
that depth, which was reported in 1924, caused the closing of several heretofore 
important mines. That the mines, however, are not exhausted is shown by pros- 
pecting work which has proved the existence of large bodies of first quality spar at 
greater depths than have yet been reached by the Kentucky mines. This loss, how- 
ever, has been more than made up by increased production from other deposits. A 
peculiarity of the Kentugky-Illinois district is the association of basic igneous dikes 
with the veins of fluorspar, particularly in the vicinity of the Ohio River. 

A small quantity of fluorspar was shipped in J905 from Smith County, Tenn. The 
Tennessee mineral, which is of high grade, occurs in Trousdale and Smith coun- 
ties in fissure veins, which intersect formations of Ordovician age, and are therefore 
much older than those outcropping in the Kentucky-Illinois district; but thus far no 
igneous rocks have been reported from the near vicinity of the ore bodies. It is said 
that lumps of pure fluorspar 1,500 pounds in weight have been taken from these 
veins. Deposits of fluorspar, corresponding in every respect with those found in 
Smith County, Tenn., occurin Mercer, Jessamine, Fayette, and probably other coun- 
ties in central Kentucky. In most of these Ordovician limestone fissures, however, 
the fluorspar is rather intimately associated with barite. 

The Colorado fluorspar occurs in strong veins near Jamestown, Boulder County, 
and is reported to be worked by open-cut methods. The region is in the Front 
Range of the Rocky Mountains, and the rocks are crystallines of Algonkian age asso- 
ciated with moderately basic igneous intrusions (andesites) of later date. 


USES. 


The highest grade of fluorspar, “American lump No. 1," is pure white or clear 
pale blue in color and does not contain more than 1 per cent of silica. Such mate- 
rial is used in the manufacture of opalescent glass, in tlie making of enamela and 
“agate” ware, and in the production of hydrofluoric acid and other chemical com- 
pounds of fluorine. Both lump and ground mineral is shipped for these purposes. 
The second grade of fluorspar, *American lump No. 2," includes the colored varie- 
ties and is limited to a content of not more than 4 per cent of silica. This is sold in 
lump or gravel form and is used in the manufacture of open-hearth steel, because it 
imparts great fluidity to the slag. The third grade of fluorspar, ‘‘gravel,’’ includes 


FLUORSPAR. 1101 


inj 


all of the mineral that carries more than 4 per cent of silica and all that is mixed 
with calcite. This material is used in foundry work on account of the clean char- 
acter which it gives to iron castings. Through lack of knowledge of this property 
the demand for fluorspar for foundry work is much less than it should be. Other 
grades known to the market are ““crushed,”” ‘‘ground fine," and ''ground extra 
fine.” 


PRICES. 


The quotations at Pittsburg determine the prices which the Illinois and Kentucky 
miners receive for their fluorspar, and the Pittsburg quotations are partly controlled 
by the prices of the foreign fluorspar, which supplies part of the Pittsburg trade and 
almost the whole of the eastern demand. The Illinois mineral was sold for a con- 
siderably higher average price than that from Kentucky. The price of the Illinois 
crude fluorspar ranged in 1905 from $5 to $8 per short ton, with an average of $5.26, 
while the Kentucky crude spar ranged from $4 to $5 per ton, with an average of 
$4.74 per ton. The Tennessee lump spar is of high grade, as is shown by its having 
realized an average price of $6.62 per short ton. The Colorado fluorspar brought an 
average price of $7.09 per short ton. 

The prices reported as having been received for ground fluorspar in 1905 were from 
$10 to $12 per short ton, with greater demand for the higher-priced material than 
could be satisfied. In 1904 the average price received for this material was $8.44 per 
short ton; in 1903, $9.99, and in 1902, $9.98. Contracts have been made for a still 
higher price in 1906. 


PRODUCTION. 


The total production of fluorspar in 1905 is reported at 57,385 short tons, valued 
at $362,488, most of which came from the mines in Illinois and Kentucky. This is 
an increase of 20,933 short tons in quantity and of $127,733 in value, as compared 
with 36,452 short tons, valued at $234,755, in 1904. The production, furthermore, is 
greater than ever before, surpassing the previous record year, 1902, by 9,367 short 
tons in quantity and $90,656 in value. The companies report such active demand 
for fluorspar, particularly for use in open-hearth steel furnaces, that the production 
for 1906 is likely to exceed greatly that for 1905. The operators in Illinois and Ken- 
tucky are seriously hampered in working their mines by the difficulty of getting 
reliable and competent workmen. 

The production of fluorspar in Illinois in 1905 is reported as having been 33,275 
short tons, valued at $220,206, an increase of 16,070 short tons in quantity and of 
$95,034 in value over the reported production of 17,205 short tons, valued at $122,172, 
in 1904. The reports show that 2,313 short tons of the Illinois product were sold in 
the ground condition, the remaining being sold as lump and gravel. About 500 short 
tons are reported as having been mined in Illinois in 1905, but not marketed. 

Kentucky has fallen to second place as a producer of fluorspar, the output in 1905 
being 22,694 short tons, valued at $132,362. "This, however, is an increase of 3,598 
short tons in quantity and of $20,863 in value as compared with 19,096 short tons, 
valued at $111,499, in 1904. About 5,220 short tons of this production were sold in 
the ground condition, while the remainder was disposed of as lump and gravel. A 
production of 1,912 short tons mined in 1905, but not marketed, is reported from 
Kentucky. 

The production in Tennessee shows an increase over that reported for 1904, and 
25 tons were mined but not sold. 
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In the following table are given the quantity and value of fluorspar produced and 
sold in the United States in the years from 1902 to 1905, inclusive, by States: 


Production of fluorspar in the United States, 1902-1905, by States. 


[Short tons.) 
1902. | 1903. 1904. | 1906. 
State. — me n —— RES 
Quantity.| Value. pa Value. ¡Quantity.| Value. Quantity.| Value. 
t 

COloBd A A ee] bentes ia etus A A eee certes | 1,156 | $5,200 
Illinois.............. 18,860 | $121, 532 11,413 | $57,620 17,906 | $122,172 33, 275 220, 206 
Kentucky........... 29,030 | 143,410 30,835 | 158, 960 19,096 | 111,499 | 22, 694 132, 362 
Tennessee........... a 628 a 6, 872 a275 | a2,087 a 151 1,084 | 260 1,720 
Total.......... 48,018 | 271,814 42,623 | 218,617 | 36,452 234,755 | 57,385 | 362, 48 


a Including production and value in Arizona. 


The annual production of fluorspar in the United States since 1882 is given in the 
following table: 


Production of fluorspar in the United States 1882-1905. 


[Short tons.) 
Year. Quantity. Value. | Year. (Quantity. Value. 
1882 RN 4,000 | $20,000 | 1894 ........ 2. cece eee | 7,500! $47,500 
Do MEM muses. 4,000 | 20,000 | 1895.....................----- ! 4,000 24, 000 
LS RENDER PERCHE RON 4,000 | 20,000 | 1896... Lc | 6,500 _ 8 000 
cc ee ne ener 5,000 | 22,500 | 1897.............- sese ' 502' 3.19 
1886... c esses eese eerie 5,000 |- 22,000 |1898...... seen |  *4675' 63,050 
C ARIANE penus 5,000 | 20,000 |1899....................- ....| 15,900; 98,650 
E A 6,000 | 30,000; 190... cce 18,450 | — 94,50 
o MEHR M PEE 9,500 | 45,835  1901.............-- sse 19,586 — 113,08 
A ER E 8,260 | 55,828 1902.............. eee 48,018 — 271.82 
A E | 10,044 | 78,830 1908 ................-- eres | 42,58 , 213,617 
E HARD UCM | 12,250| 89,000 |1904......... nee l 36,452! 24,755 
E E eh Lue e Ec 12,400 | 84,000 | ee ne NODE Ee | 57, 385 | 362, 488 


This table shows that there was an increase in the production of fluorspar in the 
year 1899 of more than 100 per cent over 1898, and that there was also another 
increase of about 150 per cent in 1902 over the preceding year. From 1902, how- 
ever, there was a gradual decrease in production with varying conditions as to price 
realized until 1905, when there was a sudden and great increase in both quantity 
and value over any previous year. 


IMPORTS. 


There is no separate statement in the report of the Bureau of Statistics regarding 
the quantity of fluorspar imported into the United States, hence no comparison can 
be made between the domestic and the imported production, though it is known 
that the competition of the foreign product is severely felt. The domestic fluorspar is 
purer and brings much bigher prices than the imported. 
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The Canadian department of mines reports that no fluorspar was produced in 
Canada during 1905. 

Cryolite.—Considerable quantities of the mineral cryolite are imported from Green- 
land each year for use in the manufacture of sodium salts. In the processes of man- 
ufacture calcium fluoride results as a by-product, and is saved to be sold for use as a 
flux in open-hearth steel furnaces in the same manner and with the same results as 
the natural calcium fluoride, or fluorspar. The quantity of the artificial fluoride 
made depends, of course, upon the quantities of cryolite treated, and is said to be 
usually from 3,000 to 4,000 short tons per year. , 

The quantity of cryolite imported during the year 1905 is reported as 1,600 long 
tons, valued at $22,482, as against 959 tons, valued at $13,703, in 1904, and 7,708 
tons, valued at $102,879, in 1903. 


GYPSUM AND GYPSUM PRODUCTS. 


By EpwixN C. Eckert. 


COMPOSITION OF GYPSUM. 


Chemical composition.—The mineral gypsum, when absolutely pure, is a hydrous 
sulphate of lime, made up of one molecule of lime sulphate combined with two mole- 
cules of water. The chemical formula of gypsum is therefore CaSO, + 2H,0. This, 
when reduced to percentages of weight, corresponds to the following: 


f . | Lime sulphate (CaSO,) ........................ 79.1 
Gypsum (CaSO, + 211,0) = pee (H,0)........ dM ERR AEQ 20. 9 


The 79.1 per cent of lime sulphate can, in turn, be considered as being made up of 
32.6 per cent of lime (CaO) plus 46.5 per cent of sulphur trioxide (SO,). Reduced 
to its ultimate components, the composition of pure gypsum may therefore be repre- 


sented as follows: 


Lime (Cad) o sau oun Docs quio di Beaten 32.6 

Sulphur trioxide (804)......................... 46.5 

Gypsum (CaSO, + 2H,0) = {Water (H,O)......---. --ceccececccececcecccces 20. 9 
100. 0 


Deposits of gypsum large enough to be worked for plaster are, however, rarely 
even approximately as pure as this. Gypsum, as excavated for a plaster plant, will 
usually carry varying and often high percentages of such impurities as clay, lime- 
stone, magnesian limestone, iron oxide, etc. 

Physical properties, —Pure gypsum is white and, when in the crystalline form, 
translucent. The impurities which it commonly contains usually destroy its trans- 
lucency and affect its color, so that the mineral as mined is an opaque, fine-grained 
mass, varying from white to reddish, gray, or brown in color. 

Gypsum can be distinguished from most other minerals by its extreme softness, 
for even when in the crystalline form it can be readily scratched by the finger nail. 
When treated with acids it does not effervesce. On heating it loses 1ts water of 
crystallization and, if previously transiucent, becomes a chalky, opaque white. 
Pure crystalline specimens have a specific gravity € of 2.30 to 2.33. 


VARIETIES OF GYPSUM. 


Owing to differences in form, texture, color, etc., gypsum presents several varieties, 
some of which have been given distinct names. The ordinary form in which gypsum 
occurs in the workable deposits is as massive or rock gypsum. Alabaster 1s a pure 
white, fine-grained, massive gypsum, occasionally used for statuary, etc. The term 
selenite is applied to the crystalline, white, almost transparent gypsum which occurs 


aClarke, F. W., Constants of nature: Smithsonian Miscel. Collections, 1873, pt. 1, pp. 75, 81, 82. 
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frequently, but in relatively small quantity, scattered through a deposit of massive 
gy psum. 

Aside from these various forms of rock gypsum, two less massive forms of the 
mineral are to be noted as being of commercial importance. In certain Western 
States and Territories, deposits of earthy gypsum, gypsum earth, or gypsite occur. 
These deposits contain an impure, earthy, granular form of gypsum. Deposits of 
gy psum sands are also found in the West, being dunes or heaps of fine grains of 
gypsum. 

Anhydrite.—The mineral anhydrite is closely related to gypsum, being an anhy- 
drous lime sulphate, with the formula CaSO,. It therefore corresponds in composi- 
tion to the product which would be obtained by heating gypsum so strongly as to 
drive off all of its water of combination. Anhydrite occurs, but usually only in 
relatively small quantities, in almost all gypsum deposits. Pure specimens have a 
specific gravity * of 2.92 to 2.98. 


OCCURRENCE AND ORIGIN OF GYPSUM DEPOSITS. 


Rock gypsum occurs in the form of beds, frequently closely associated with beds 
of rock salt, and almost always interstratified with thin beds of limestone and thicker 
beds of red shales. Such gypsum beds may vary greatly in extent as well as in 
thickness. Beds now worked in different American localities, for example, vary 
from 6 to 60 feet in thickness. The gypsum occurring in the beds frequently con- 
tains a considerable percentage of impurities. 

Deposits of rock gypsum have been formed by the gradual evaporation, in lake 
basins or shallow arms of the sea, of waters carrying lime sulphate in solution. If 
any natural water be evaporated to a sufficient extent it will deposit the salts which 
it contains, the order in which the various salts are deposited depending principally 
upon their relative proportions in the water and their solubility. A normal water, 
whether from stream, lake, or ocean, will carry as its three commonest constituents 
lime carbonate, lime sulphate, and sodium chloride. If such a water be evaporated, 
therefore, deposits of limestone, gypsum, and common salt would result; and, as 
already noted, these three minerals are very common associates in gypsum deposits. 

Gy psum-earth deposits consist of masses of small crystals or grains of gypsum, 
intermingled usually with much clayey matter, sand, etc. Such deposits occur ın 
depressions, and are supposed to be formed by the evaporation of spring waters 
which have taken up lime sulphate 1n solution from underlying beds of rock gyp- 
sum, only to deposit it again on reaching the surface and being subjected to evapo- 
ration. 

In certain areas in the West, notably 1n Arizona and New Mexico, deposits of gyp- 
sum sand occur. These deposits are made up of fine grains of gypsum, worn off 
from outcrops of rock gypsum and carried by the wind to the place of deposition. 


GEOLOGIC DISTRIBUTION OF GYPSUM DEPOSITS. 


Gypsum has a very wide geological range, but the workabie gypsum deposits of 
the United States occur at only a few geological horizons. The Satine group of the 
Silurian carries large gypsum deposits, which are worked ın New York, Ontano, 
Ohio, and Michigan. The Lower Carboniferous carries workable gypsum deposits in 
Virginia, Michigan, and Montana. Most of the deposits west of the Mississippi 
occur in rocks of Permian or somewhat later age. Three geological series, therefore, 
carry almost all of the workable gypsum of the United States. 


DISTRIBUTION OF GYPSUM DEPOSITS IN THE UNITED STATES. 


East of the Mississippi River the producing localities are confined to central and 
western New York, southwestern Virginia, northern Ohio, and two widely separated 
areas 1n. Michigan, and a large unworked deposit occurs in Florida. West of that 


a Clarke, F. W., Constants of nature, loc. cit, 
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river gypsum deposits are both numerous and widely distributed, and plaster mills 
are in operation in fourteen of the Western States and Territories. 

Alaska. —Mr. C. W. Wright, of the United States Geological Survey, who examined 
the Alaska gypsum deposits in 1905, has kindly furnished the following note in 
regard to them. 


Gypeum in sufficient quantity to warrant extensive development and extraction is known to occur 
at only one locality in southeastern Alaska. 

The Pacific Coast Gypsum Manufacturing Company owns claims on Gypsum Creek at the head of 
Iyoukeen Cove, a small bay on the east shore of Chichagoff Island. Herea small bluff of gypsum inter- 
bedded with cherty limestone was discovered 1 mile up thecreek, and many tons of the rock were quar- 
ried. Tests were made which proved this material to be an exceptionally pure gypsum, and further - 
investigations of thedeposit have followed. Two tunnels, 600 feet apart, were driven on Gypsum No. 3 
claim and in each of these shafts 65 and 75 feet deep were sunk almost entirely in gypsum. At the 
lower workings the Gypsum bed appears to have an easterly and westerly strike and a dip of 60° to 
thesouth. Overlying it are strata of chert-conglomerate, while beneath it beds of cherty-limestone 
were exposed. From the bottom of the shaft the deposit is exposed by a cross-cut for a width of 90 
feet, entering to the north the hanging wall conglomerate, but to the south penetrating a diabase 
dike. Atthe upper workings on the south side of the creek two beds of gypsum have been exposed 
in the shaft. These appear to lie relatively flat, and are separated from each other by a stratum of 
conglomerate 17 feet thick. The upper bed is 40 feet thick, and at the time of the writer's visit the 
shaft entered the lower bed for a depth of 12 feet, but had not passed through it. The extent of the 
deposit was being investigated by drifts starting from the shaft and penetrating the beds in various 
directions. 

The gypsum and conglomerate beds rest unconformably on Upper Carboniferous limestones, and 
are probably of early Mesozoic age, which is also the age of many of the gypsum deposits in the 
Western States. | 

Developments on a large scale by this company are in progress, and a railroad 1 mile in length, 
which is in course of construction, will transport the gypsum from the mine to bunkers of 1,000-ton 
capacity to be built on a wharf. The crude product will be loaded directly into hulks or barges and 
shipped to Puget Sound, where a plaster mill is to be built. 


Arizona.—Gypsum can be obtained in quantity at several localities in southern 
Arizona, the following being particularly noteworthy: (1) In the Santa Rita Moun- 
tains, Pima County, southeast of Tucson; (2) in the low hills along the course of San 
Pedro River, Cochise and Pinal counties; (3) in the Sierrita Mountains, Pima County, 
south of Tucson; (4) in the foothills of the Santa Catalina Mountains, Pima County, 
north of Tucson; (5) on the Fort Apache Reservation, Navajo County. Of these 
localities only the fourth, north of Tucson, has as yet been commercially developed. 

California.—In the Tertiary rocks of California gypsum is widely distributed. It 
is found throughout nearly all the coast ranges, particularly south of San Francisco 
Bay, in the foothills of the Great Valley, and in the valleys of southern California. 
Deposits are known to occur in the counties of Fresno, Ventura, Kings, Monterey, 
Kern, San Luis Obispo, Santa Barbara, Los Angeles, San Bernardino, Riverside, and 
Orange. 

Colorado. —The gypsum-producing localities of Colorado occur at intervals from the 
northern to the southern border of the State, along the eastern foothills of the Rocky 
Mountains. Gypsum has been worked extensively near Loveland; beds have also 
been opened on Bear Creek, near Morrison, and 8 miles to the southeast, on Deer 
Creek. Quarries have been developed near Perry Park and in the Garden of the 
Gods, near Colorado City, and also in the vicinity of Canyon. Other deposits, as 
yet unworked, are known to occur in the central and western parts of the State. 

Jowa.—The gypsum of Iowa is confined to a single area of 60 to 70 square miles 
near Fort Dodge, Webster County. The material occurs in one bed, which varies 
from 10 to 25 feet in thickness. It has been extensively worked, eight plaster mills 
being now in operation in the district. 

Kansas. —The area in which gypsum is found is an irregular belt extending north- 
east and southwest across the State. It is naturally divided into three districts, 
which, from the important centers of manufacture, may be named the northern or 
Blue Rapids area, in Marshall County; the central or Gypsum City area, in Dickin- 
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son and Saline counties; and the southern or Medicine Lodge area, in Barber and 
Comanche counties. A number of small areas have been developed between these, 
connecting more or less closely the three main areas. The gypsum is found at Man- 
hattan and north of that city, though not worked. It is worked at Langford, in the 
southern part of Clay County, and is found near Manchester, in the northern part 
of Dickinson County. Gypsum is worked near Burns, and has in past vears been 
worked near Peabody and Furlev, and large deposits are known near Tampa. 
Farther south, in Sumner County, a large mill has been operated at Mulvane, and 
gypsum has been quarried at Geuda Springs. These different localities show an 
almost continuous belt of gypsum across the State. 

Michigan. —Gy psum is at present worked in two distinct areas in Michigan, while 
a third locality may prove to be of importance in the future. The two producing 
areas are (1) in the vicinity of Grand Rapids and (2) at Alabaster, near Savinaw 
Bay. The third, and as yet unexploited, area is near St. Ignace, on the Upper 
Peninsula. 

Montana.—G ypsum is worked for plaster in Cascade and Carbon counties, and iz 
known to occur at many other locatities in the State. 

Nerada.—At Moundhouse and Lovelocks, in northwestern Nevada, gypsum 
deposits have been developed. Large deposits also occur in southern Nevada. 

New Mevico.—Though gypsum is known to occur in quantity at many points, the 
only commercial development has been at Ancho, where a plaster mill is now in 
operation. l 

New York.—The gypsum in New York State occurs as rock gypsum interbedded 
with shales and shaly limestones. Several gypsum beds, separated by shales, usually 
occur in any given section. They are lenticular in shape, but of such horizontal 
extent that in any given quarry they are usually of practically uniform thickness. 
Those*that are worked vary from 4 to 10 feet in thickness in most of the quarries, 
but at Fayetteville a 30-foot bed is exposed. The area in which the gy psum-bearing 
formations are found extends through the central part of the State, the productive 
portion of the belt including parts of Madison, Onondaga, Cayuga, Ontario, Genesee, 
Monroe, Livingston, and Erie counties. 

The most easterly points at which gypsum has been worked are in Madison County, 
but the product there is small and is marketed locally for use as land plaster. In Onon- 
daga County, at Marcellus, Fayetteville, and other points, large quarries are operated, 
part of the product being caleined and part ground for land plaster. The quarries 
near Union Springs, in Cayuga County, produce principally land plaster, as do those 
of Phillipsport, Gibson, and Victor, in Ontario County. The gvpsum from Mum- 
ford, Wheatland, Garbuttville, and Oakfield is used chiefly for calcined plaster. 

Ohio.—The gypsum deposits of Ohio which are of economic value consist of beds 
of rock gv psum occurring in the northwestern part of the State. On the north shore 
of Sandusky Bay, in Portage Township, Ottawa County, 1,500 to 2,000 acres of land 
have been thoroughly prospected with a core drill, and it has been shown that there 
are from 150 to 200 acres of workable gypsum. On thesouth shore of the bay, about 
24 miles northwest of the townof Castalia, drilling has shown the presence of another 
area of workable gypsum, but no developments have yet been undertaken. It is 
estimated that at the present rate of production the known deposits will last about 
twenty-five years. 

Oklahoma.—The gypsum in Oklahoma may be considered as occurring in four 
regions: (1) the Kay County region; (2) the main line of gypsum hills, extending 
from Canadian County northwest through Kingfisher, Blaine, Woods, and Wood ward 
counties to the Kansas line; (3) the second gypsum hills, parallel with the main 
gypsum hills, and from 50 to 70 miles farther southwest, which extend from the 
Keechi Hills, in southeastern Caddo County, northwestward through Washita, Cus- 
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ter, Dewey, aud Day counties; and (4) the Greer County region, occupying the 
greater part of western Greer County and the extreme southeastern corner of Roger 
Mills County. 

Oreqon.—Gypsum occurs in Oregon in only one known and exploited locality. 
This is on the eastern border of the State, near the middle point of the boundary 
line, on a ridge dividing Burnt River and Snake River. A plaster plant located at 
Lime uses material from this locality. 

South Dakota.—In the Black Hills uplift there is brought to the surface an ellip- 
tical outcrop of the Red Beds surrounding the high ridges and plateaus of the central 
portion of the Black Hills. The area is about 100 miles long by 50 miles wide, and 
the outerop zone has an average width of 3 miles, except in a few districts where 
the rocks dip steeply, where it is much narrower. The formation consists mainly of 
red, sandy shales, with included beds of gvpsum at various horizons, some of which 
are continuous for long distances, while others are of local occurrence. The thick- 
ness of the deposits varies greatly, but in some districts over 30 feet of pure white 
gypsum occur, and nearly throughout the outcrop of the formation it contains 
deposits of sufficient thickness and extent to have commercial value. 

The gypsum is a prominent feature about Hot Springs. Here the principal beds 
occur about 60 feet above the base of the formation and have a thickness of 334 feet, 
exclusive of the 10-foot parting of shale between them, but this thickness diminishes 
somewhat north ward and rapidly south ward. 

Te.cas.— The largest area in Texas containing deposits of gypsum lies east of the 
foot of the Staked Plains, in northern Texas. The beds have an approximately 
northeast-south west strike, and extend from Red River to the Colorado in an irregular 
line, the sinuosities of which are produced by the valleys of the eastward-flowing 
streams. This belt is a continuation of the deposits in Oklahoma. 

In the eastern part of El Paso County, to the east of Guadaloupe Mountains, there 
is an area of gypsum which extends beyond the border of the State northward into 
New Mexico. It lies north of the Texas Pacific Railroad and west of Pecos River. 
In a few localities this great plain of gvpsum is overlain by beds of later limestone 
and conglomerate. The gypsum is conspicuously exposed along the course of Dela- 
ware Creek, a stream rising in the foothills of the Guadaloupe Mountains and flowing 
eastward into the Pecos. 

In the Malone Mountains, in El Paso County, there is a third area, which contains 
notable deposits of rock gypsum. This locality has the advantage of being situated 
near the Southern Pacific Railway. 

Utah.—The more important known deposits occur in the central and southern 
portions of the State, in Juab County, east of Nephi; in Sanpete and Sevier coun- 
ties, near Salina; in Millard County, at White Mountain, near Fillmore, and in 
Wayne County, in South Wash. They are all of the rock-gypsum type, except the 
one near Fillmore, which is in the secondary form of unconsolidated crystalline and 
granular gypsum blown up from dry lakes into dunes. Deposits are also known in 
Emery County, about 40 miles southeast of Richtield; in Kane County, near Kanab; 
in Grand County, between Grand River and the La Sal Mountains; in Sanpete 
County, near Gunnison; in the eastern part of Washington County, between Duck 
Lake and Rockville, and at other places. Recently enormous deposits of gypsum 
have been reported from lron County, but at points so far trom lines of transporta- 
tion as to render their exploitation impracticable for the present. 

Virginia. —A1l the workable gv psum deposits of Virginia occur in Washington and 
Smyth counties in the valley ot the North Fork of Hoiston River. The area within 
which the known deposits are located is a narrow belt about 16 miles in length, 
extending from a short distance southwest of Saltville to a point about 3 miles west 
of Chatham Hill post-office. 
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The material occurs as rock gypsum, interbedded with shales and shaly limestones 
of Carboniferous age. The beds of gvpsum average 30 feet in thickness at the locali- 
ties at which they are now worked. The rocks of the district dip at a high angle, 
usually between 25? and 45°, so that certain wells which have been drilled are in 
the gypsum for long distances, and accordingly immense thicknesses of gypsum 
have been erroneously reported, because the inclination of the deposits was not 
taken into account. Near Saltville the dip of the gypsum beds which are worked iz 
toward the northwest; at the mjnes farther up the valley the dip is to the southeast. 

The development of the gypsum industry in this area has been governed almost 
entirely by the transportation facilities. The deposits in the upper valley, though 
extensive and easily workable, have not been largely exploited, owing to the long 
wagon haul necessary. The deposits at Saltville and Plasterco, which are on a 
branch of the Norfolk and Western Railroad, have furnished the principal output. 

Throughout the entire area the dip of the gypsum beds is so high as to require 
mining, except at the commencement of the working. 

Wyoming.—Though gypsum deposits occur at many localities in the State only 
two plaster plants are at present in operation. These are located at Laramie and 
Red Buttes, respectively. A considerable extension of the Wyoming plaster indus 
try may, however, be expected, for the supplies of gypsum are large and accessible. 


CANADA. 


Gypsum occurs in New Brunswick, associated with Lower Carboniferous lime- 
stones, particularly large deposits being shown near Hillsboro, Albert County. 

The gypsum deposits of Ontario occur in the form of beds, associated with shales 
and limestones, in the Salina group. The principal exploited deposits are located 
along the valley of Grand River, from Paris in Grant County to near Cayuga in 
Haldimand County. 

Extensive gy psum beds also occur in Devonian limestones along the Moose and 
French rivers, near James Bay, but these deposits are as yet entirely undeveloped. 

In Nova Scotia thick beds of gypsum occur near St. John Harbor, Port Bevis, and 
Baddeck Bay, associated with Carboniferous limestones. 

Of the Canadian gypsum deposits, those of New Brunswick and Nova Scotia are of 
interest to American producers, for they have supplied large quantities of crude 
gypsum to plaster plants located in the United States. Most of this Canadian gypsum 
is used in plants located in the seaboard cities, but a considerable quantity of it is 
calcined as far inland as Syracuse, N. Y. 


PRODUCTION.« 


The gypsum produced in the United States in 1905 amounted to 1,043,202 short 
tons, valued at $821,967. This tonnage is largely in excess of the production c! 
1904 (940,917 tons) and slightly larger than the record production of 1903 (1,041,764 
tons). The value is given for the gypsum as mined. 

In order of production for 1905 the States and Territories are ranged as follows: 
(1) Michigan, (2) Iowa, (3) New York, (4) Ohio, (5) Texas, (6) Oklahoma, 
(7) Kansas, (8) Wyoming, (9) Virginia, (10) Oregon, (11) Utah, (12) California. 
(13) New Mexico, (14) Nevada, (15) South Dakota, (16) Montana. The principal 
change in rank, as compared with that shown in 1904, is that Iowa has displaced 
New York from second position. 


a Credit is to be given to Miss J. B. Clagett and Mrs. L. L. Kimball for compilation of statistics! 
tables of this report.—D. T. D. 
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Production of gypsum in the United States in 1905, by States. 


Produc- Average 
ers re- | Quantity. Value. [price per 
porting. ton. 
Short tons. 
California, Nevada, Oregon.... ................- cere 4 29,155 $39, 947 $1.37 
VOW AG Nei cae ees eae Sh sede he roa ES 6 179, 016 114, 354 . 64 
A eu CAE SEU opa diia 4 47, 276 32, 946 .70 
Michigan iuo SN Sse oe b e Viet Murau MT ue E RE 7 299, 585 143, 597 . 48 
New A A eue dat tA, ride 10 153, 367 151, 272 .99 
Ohio, Virginia ........ o.. anes SOR E Ee eee he ee a dae 4 184, 276 184, 474 1. 00 
Oklahoma, Texas.....................eeeeeeeee cence cece 4 148, 947 148, 947 1.00 
Utah, Montana, South Dakota, New Mexico.............. 4 24, 700 29, 500 1.19 
W FOMING ooo ee nd AR RAS Bowe dae TM 8 26, 880 26, 930 1. 00 
Totali ger) estes ota da 46 | 1,043,202 821, 967 . 79 
Production of gypsum in the United States, 1890-1905. 
Short tons. Short tons. 
TOO 4 uo Secu teed eae UE FEDES PRX YA S ORE. E 291, 638 
INO]. A Rue em imd ids 208.126 4 1899 uoo ue SX blo deer eR C S adi e 486, 235 
1899 5. ic ae uns a E eA pus oix 250; 209 5|: 1900: E Sree ae cr bean sa dace aera 594, 462 
1808. 0. tox ess re tud eut Peer edd e 203,019 T90becs PL 633, 791 
E teste Seta ti os oud ee eo Polenta 239-912 j 1902.5. esae kde wel eels eee ees 816, 478 
pp D€——— 260.503.1903. oii e akc resa a exte exe tos 1, 041, 704 
LU Mp CNN 224.254. | 1904... 5 a a a a a tua 940, 917 
tacita illinois e olaa dd 288.989. Or it 1, 043, 202 


CHEMISTRY OF GYPSUM BURNING. 


Pure crude gypsum is a hydrous sulphate of lime, with a chemical formula 
CaSO,+2H,0. This corresponds to the composition: 


Lime (CaO) ........... 82.6) 
CASO, -2H,0— 1 Lime sulphate (CaS0,) Ciona trioxide (SO,). 46.5 }=79.1. 
: : Water (HO ose =20. 9 
100. 0 


If pure crude gypsum be heated to a temperature of more than 212? F. and less 
than 400? F. a certain definite portion of the water of combination will be driven 
off, and the gypsum thus partially dehydrated will be plaster of Paris. Plaster of 
Paris has the formula CaSo,4-!/,H,0, corresponding to the composition: 


Lime sulphate (CaS8O,).... .................. LL lll. ll. 93. 8 


CaSO, +*/,H,0 = { Water (HO) cs cert caused wh dedu nA Oe iE des n Boas 6.2 


Three-fourths of the original water of combination have therefore been driven off 
in the course of the process. Dehydration to this extent can, as above noted, be 
accomplished at any temperature between 212° F. and 400° F. In actual practice, 
however, it is found most economical of fuel and time to carry on the process at the 
highest allowable temperatures; and 330° to 395° F. may be regarded as the usual 
limiting temperatures for plaster manufacture. 

About 400° F. is a critical temperature, for if gypsum be heated at temperatures 
much above this it loses all of its water of combination, becoming an entirely 
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anhydrous sulphate of lime and useless as a normal plaster. Under certain condi- 
tions, hewever, gypsum burned at temperatures above 400° F. gains valuable prop- 
erties. 

Recurrii.g to plasters burned at temperatures lower than 400? F., it may be said 
that if the gypsum is pure the resulting plaster will harden or set very rapidly when 
mixed with water, reabsorbing sufficient water to regain its original composition of 
CaSO, + 2H,O. Such quick setting, pure plasters are conveniently grouped as plaster 
of Paris. If, however, the crude gypsum carries a large percentage of impurities, or 
if certain materials are added to the plaster after burning, the product will set much 
more slowly. Such slow-setting plasters are of value in structural work, and are 
marketed under the somewhat misleading name of “cement plasters.” The term 
is unfortunate, because such ““cement plasters” are in no way related to the much 
better known ‘‘ hydraulic cements” discussed elsewhere in this volume. 


CLASSIFICATION OF PLASTERS. 


Using the properties above noted as a basis for classification, the group of plasters 
may be subdivided as follows: 


A. Produced by the incomplete dehydration of gypsum, the calcination being carried on at a tem- 
perature not exceeding 400° F. A 


1. Produced by the calcination of a pure gypsum, no foreign materials being added either dur- 
ing or after calcination—plaster of Paris. 

2. Produced by the calcination of a gypsum containing certain natural impurities, or by the addi- 
tion to a calcined pure gypsum of certain materials which serve to retard the set of the prod- 
uct—cement plaster. 


B. Produced by the complete dehydration of gypsum, the calcination being carried on at tempera- 
tures exceeding 400? F. 


8. Produced by the calcination of a pure gypsum—/looríng plaster, 
4. Produced by the calcination, at a red heat or over, of gypsum to which certain substances 
(usually alum or borax) have been added—Aard-finísA plaster. 


COMMERCIAL CLASSIFICATION OF PLASTERS. 


In the trade the names given above are used. quite extensively, but at times in & 
careless and indefinite fashion. 

Calcined plaster commonly means a burned plaster to which no retarder has been 
added. If the gypsum from which it is made is pure, the resulting calcined plaster 
will be a plaster of Paris, as defined above. If the gypsum used is impure, how- 
ever, the resulting calcined plaster will be a cement plaster, as defined above. 

Stucco is almost a synonym for plaster of Paris, as it contains no retarder and is 
made from fairly pure gypsum; but the product handled commercially as plaster of 
Paris is usually more finely ground than stucco and is as white as possible. 

Wall plasters are made by adding not only retarder, but also hair (or some other 
fiber) to calcined plaster. 

Keene's **cement," Parian “cement,” ete., are plasters used as hard finishes in 
buildings. 

In the following tables the total product mineral is classified according to the 
form in which it is placed on the market. A portion of the gypsum is sold by the 
producers in a crude state; another portion is simply ground (without being calcined) 
and sold as a low-grade fertilizer under the trade name of ‘‘land plaster,"' and the re- 
mainder of the product reaches the market in the form of calcined plaster, wall 
plaster, etc. 
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Disposition of gypsum in the United States in 1905, classified as to uses, by States. 


[Short tons. ] 


| Sold crude, Sold as calcined 


State. : in — | d E plaster. Total 

Quantity. Value. Quantity. Value. Quantity.| Value. | 

| 

California, Nevada, and Ore- | | | 
KUllucscrai uisi cade e Eus ZEE S LG ir bere 21,194 | $108,335 $113,920 
TOW 8s ii aek weds 4, 867 9, 357 1,319 | $2, 923 121,018 576, 775 989, 055 
KANSAS pets ca ses seeks Ede | | 10,291 14,181 1,313 2, 025 29, 952 134, 196 150, 402 
A unes 24, 284 26, 632 20, 285 | 22,398 ' 203, 313 585, 504 634, 134 
New York ........ccccceeeeeee 23,333 | 47,393 8,117 | 19,598 | 161,599 704,147 | — 771,138 
Ohio and Virginia............,......... ne eere 7,802 | 22,636 H, 235 108,373 131, 009 
Oklahoma and Texas ........ ! 1, 418 1,999. S visos Exe Seu 122, 527 466, 441 468, 434 

Utah, Montana, South Pa- | 

kota, and New Mexico. ...: 500 1, 000 1,300 | 4,700 18, 365 93, 575 99, 275 
A uci i daas Xiasurer c eld s Eu NE Paesi suas | 21, 505 11,560 11,560 
Tola zo ces cóscie eres | 67, 105 | 106, 041 | 40,196 | 74, 280 | 736, 708 | 2, 848, 906 | 3, 029, 227 


Disposition of gypsum in the United States, 1901-1905, classified as to uses. 


[Short tons.] 


" Sold erude, ground, as land 
Sold crude. plaster. 
Year. | Average | Average 
Quantity. | Value. | price per} Quantity. | Value. | price per 
ton. ton. 
DOOD ecu PME 68,669 | $71,773 $1. 05 59,058 | $109,551 $1.85 
A A O 81,455 93, 914 1.15 60,791 | 106, 237 1.75 
NOUS A A O | 73, 912 87, 608 1.19 74, 601 154, 945 2. 08 
LA o is dde 56, 137 61, 234 1.09 70,167 | 142,490 2. 03 
A Re | 67, 105 | 106, O41 1.58 40,196 ' 74,280 1.85 
e = ER Ta A CREER E 
| Sold as calcined plaster. 
Year. | Average Liege 
Quantity. Value. | price per d 
| ton. 
a Se ee -— —— — —— 
1901 teu dos ecc uita dude O IN lesse pu it 399, 686 | $1, 325, 317 $3.31 $1,506, 641 
A er d vae step adeb d Nautico Ded 539,387 | 1,889,190 3.50 2, 089, 341 
py rr 742,543 | 3,550,390 4.77 8, 792, 943 
A — — P À P | 665,340 | 2, 580, 601 3. 88 2, 784, 325 
1905 IA EDIT A a a Eai 736,708 | 2, 848, 906 3.87 3, 029, 227 


IMPORTS. 


The gypsum which is imported into the United States comes chiefly from Nova 
Scotia and enters the ports of the New England and northern Atlantic States, over 
one-half entering the port of New York. The gypsum imported is nearly all cal- 
cined and converted into wall plaster. A small quantity is used as land plaster, and 
some is mixed in patent fertilizers. The following tables, reported by the Bureau of 
Statistics of the Department of Commerce and Labor, show the imports for the 
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fiscal years, given by countries and by the customs districts, in which they were 
entered: 


Imports of crude, ground, or calcined (dutiable) gypaum in the fiscal years ending June 
30, 1904 and 1905, hy countries. 


[Short tons.] 


1905. 1904. 


Country from which imported. 


Quantity.| Value. Quantity. Value. 
A E AA 


LiT E DERE TTE o do 355 | $2,203 378 $1,160 
United KingQotiks iode airada 388 4, 865 514 4. N69 
Nova Scotia and New Brunswick, ete ...... ccc cee cece cee eene 349,378 | 353,878 | 291,404 315, 555 
Other Countries A das sorteo dus m UD d aL esL ' 30 170 49 | 1, 04 
Poeier uur NER 350,151 | 361,119 | 292,345 | 322.541 

| 


Imports of crude, ground, or caleined (dutiable) qupsum in the fiscal years ending June 
30, 1904 and 1905, by customs districte. 


[Short tons.] 


—  —— —À — 


| 1905. 1904. 
Customs district into which Imported. 5 ; SEIEN A 
Quantity, Value. Quantity. Value. 
Aroostook, MO ERE elas vers EE AN DEA d Ini e eed AS | 24 $33 90 | $157 
Hangar Mane O oe ol aden aner cesar einer com: 282 151 291 156 
Halle A A wee wees ' 1,300 713 698 3% 
Passamaquoddy, MC ........2ccecceeececceecceeecccecececeeees 10,000, 8,289 | 9,546 7,447 
Boston and Charlestown, Mass. ............ cc ewe e cree eee eens 3,710 | 8, 208 8, 896 19, 673 
Gloucester, A .c6.00. 60 bes fuse CER ird dose eee ui es 358 195 370 198 
PAIN OIG COUN. 255 sudes eto RE aii eo EIN Uus SE LES ees 252 675 74 1.433 
New Haven, Conn ........0.ccececeeecececeececececececeeeeee: (^o 40 | 2,757 | 250 — aw 
NOW“) OF Nd un cub RSEN bP M PNE eL ED P TEMERE ER ER ^. 199, 008 205, 533 165, 883 184. 160 
iQ [54 4. MP mv | 39, 295 43, 192 25b, 325 27.97 
Perth Amboy, N.J.......cccccceccceececeevceeccccccucceuceees | 4,133 5, 364 1.501 ' 1,257 
Philadelphia; Pio A dada | 64, 739 | 69, 445 55,222 63, 897 
Baltimore, Md a ai so 85,10 3, 70» 5, 481 | 4,161 
Norfolk and Portsmouth, Vit...ocooncoccccorononcccnono nos e. 14,560 | 10,744 | 10,830 $, 141 
Alexandria Vin ada | 2,251 1,407 | 2,050. 1,521 
San Francisci, Clin AD AAA AAA AAA | 12- 67 | 2 9 
Other districts c uie dedecore C o QE epa uuu eu de cds 955 | 635 36 936 
O A nnn me a | 350, 151 | 361,119 | 292, 345 | 22. 591 
Gypsum imported and entered for consumption in the United States 1900-1905. 
[Short tons.] 
Ground or calcined. Unground. Value of 
f manufac- Total 
Year— DIET a a ti. es, ello E ER Ads f| value. 
Quantity. | Value. | Quantity. | Value. P Pane 
T9UD oido wem ons e erc e wa e e Rr 3,109 ¡ $19,179 209, 881 | 8229, 878 $66, 473 $315, 530 
jb o HET | 3, 106 19, 627 235,204 | 238, 440 68, 603 326. 670 
ICD MIU RUE NNNM 3,647 | 23,225 305,367 | 284, 942 52,533 | 360,700 
1908 ........... eee. E 3, 526 22, 784 265, 958 | 301,379 54, 434 378, 597 
A isi rude 3,278 | 11,276 294.238 | 321,306 23,819 | 956,401 


Mb eL S ek A EU A 3,889 | 20,883 399,230 | 402,328 2,41 | 446, 152 
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WORLD'S PRODUCTION. 


The United States is the second country in the world in the production of gypsum, 
France being the first; Canada is third, Great Britain fourth, and Germany fifth. 
In the following table the production of the various countries since 1900 is set forth: 


The world’s production of gypsum, 1900-1904. 


[Short tons.] 


— 4 


| France. United States. Canada. 
Year. ei Fe = SS A E EE MEE 
Quantity. ; Value. Quantity. Value. Quantity. | Value. 
—— — A ¡2% | HS | —_—_— 
1900 croacia oda ' 1,761,835 | $2, 772, 221 594, 162 | $1,627, 203 252,001 | $259,009 
A A . 2,182,229 | 3,449,747 633,791 | 1,506. 641 293, 879 340, 148 
A ewes ERAT ACE ' 1,975,513 ¡ 3,318,070 816,478 | 2,089, 341 832, 045 356, 317 
1903 ria ' 1,798,508 | 3,134,891 | 1,041,704 | 3,792,943 307, 489 384, 259 
1004 A enior deus | 1,749,875 | 2,916,483 910,917 | 2,784,325 298, 211 316, 436 
| Great Britain. | German Empire. Algeria. 
Year. q vr A Sere E ee 
Quantity. | Value. | Quantity. Value. Quantity. | Value. 
1900 5 inoaesr e dero Ra A PU ES 233, 002 $348, 210 39, 103 $17,199 41,446 | $139,190 
A ie i bore UE 224,919 341, 650 a 35,013 a 23, 139 33, 955 132, 286 
1909... odas SE suna 251,629 384, 263 | 31, 944 12, 732 b 6, 889 52, 253 
1903 ........... En OPERE DON 246, 282 337, 391 34, 054 19,145 331 146 
1904 aii das | 262, 086 354,138 25, 095 17, 307 386 169 
| 3 . 
India. | Cyprus. 
Year. RUE CGNE ud a A sce a 
Quantity. Value. | Quantity. | Value. 
3800 2. aaa Ex PUR eade Rees eee Soa sta PES 4, 865 A CERES 
DOOR iix dia A UNE (c) (€) 7,784 $17,041 
TM ese e ERR NUS Eat ERE EE ME — (e) (€) 7, 814 17, 443 
1903 eek s RT EE EPIO (c) (c) 11,591 28, 796 
1904 ........... Nuus a Md iude cto M Era (€) (€) | 12, 449 31, 721 


a Includes Baden. b Includes Tunis. c Not available. 


PHOSPHATE ROCK. 


By Epmunp Oris Hovey. 


INTRODUCTION. 


The term phosphate rock as used is applied to several forms of amorphous deposits, 
consisting to a greater or less degree of phosphate of lime (3CaOP,0,). The com- 
mercial deposits always carry also variable quantities of carbonate of lime and other 
substances. Trade names have been applied to the several kinds of phosphate rock 
which are exploited commercially. They areas follows: “Hard rock," ‘‘Soft rock,” 
“Land pebble,” ‘River pebble,” ‘Land rock," “River rock," “Black rock” or 
“ Blue rock,” “Brown rock,” and ‘‘ White rock.” 


OCCURRENCE. 


Apatite, a crystallized mineral consisting essentially of phosphate of lime, occurs 
in igneous rocks in many parts of the United States, particularly in St. Lawrence 
County, N. Y., but nowhere in sufficiently large quantities to pay for mining. 
Apatite has been mined to some extent in Canada in previous years, but its produc- 
tion bas ceased. 

Deposits of amorphous phosphate rock are known in various geological horizons 
from the Silurian to the Tertiary, and they are forming at the present time in many 
parts of th. world. Important deposits have been reported from several States, 
but all of che domestic supply for 1905 was reported to come from Florida, South 
Carolina, and Tennessc2. Arkansas, which was formerly a producer but dropped 
out of the list in 1904, has become £.tive again in 1906. 

The most important beds of phosphate rock are those of Florida, more than three- 
fi'ths of the total tonnage for the United States being produced in this State, with a 
value nearly two-thirds that of the total production for the country. The phosphate 
rock of Florida is divided by Eldridge^ into hard rock, containing about 36.65 per 
cent phosphoric anhy lri le (P,O;) (corresponding to 80 per cent phosphate of lime); 
soft rock, usually averaging less than 22.90 per cent phosphoric anhydride (50 per 
ceri paosphate of lime); land pebble, averaging about 32.06 per cent phosphoric 
anhydride (70 per cent phosphate of lime), and river pebble, averaging 20.61 per cent 
phosphoric anhydride (45 per cent phosphate of lime) for the Black Creek deposits, 
and 28.40 per cent (61 per cent phosphate of lime) for the Peace River beds. 

The Florida phosphate rock deposits extend in a rather narrow, curved belt at a 
distance of about 20 miles from the Gulf of Mexico and approximately parallel thereto 
for nearly 300 miles from near Punta Gorda on the south to a point west of the Apa- 
lachicola River on the northwest. The hard rock deposits of the Eocene beds consist 
of transported materials, but those of the Miocene strata are in place, though there 
are some bowlders of foreign origin. 


a Eldridge, George H., A preliminary sketch of the phosphate of Florida: Trans. Am. Inst. Min. 
Eng., vol. 21, 1892, p. 196, 1117 
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The soft rock is found associated with the hard rock, but comparatively little 
attention has been paid toit in recent years, and no production of it has been reported 
since 1897. 

The land pebble and river pebble varieties differ only in the mode of occurrence, 
which is indicated by their names. The deposits consist of smooth pebbles, which 
are rarely larger than an English walnut in size. These are white in color, unless 
they have been affected by percolating water, when they become dark gray or nearly 
black. The river pebble deposits contain, in addition to the “' pebbles,’’ fragments 
of hard rock, fossil bones, and other material derived from the rocks through which 
the rivers have flowed. 

The origin of the Florida phosphates has given rise to much discussion. Eldridge, 
in the paper already referred to, says that the evidence derived from the lithological 
varieties of phosphates and from the differences in their manner of deposition pointa 
to a diversified origin and method of development, in which a number of agencies 
have acted either synchronously or independently, yet with influence one upon 
another, and that the essential factors in the origin of the rock phosphate are phos- 
phate of lime, carbonate of lime (either as limestone or as highly calcareous marl— 
a reagent, in the presence of which both phosphate and carbonate of lime are solu- 
ble), and water as a carrving agent. 

The South Carolina phosphate rock is divided into land rock and river rock, and 
is found in an irregular elliptical area about 60 miles in longest diameter in the vicin- 
ity of Charleston and Beaufort. The beds are usually thin, being rarely more than 
a foot in thickness, and the phosphate usually occurs in nodules. Vast numbers of 
bones and teeth, particularly those of sharks, have been found in the beds. The 
remains indicate that the deposits are of Upper Miocene age. It is probable that the 
leaching of phosphatic material from these beds has caused the secondary deposit of 
phosphate in the form of concretions in the swamp bottoms. The South Carolina 
deposits have been described by Penrose@ and others, and the influence of swamp 
waters on the deposits has been discussed by Reese. The average South Carolina 
phosphate rock contains, according to Penrose, from 55 to 61 per cent phosphate of 
lime. 


The Tennessee phosphate rock occurs in three fairly well-defined varieties or types, 
which are known as black or blue rock, brown rock, and white rock. The deposits 
have been carefully studied and thoroughly reported upon by C. W. Hayes.¢ The 
black rock, or blue rock, as it is generally called by the miners, occurs in strata of 
Devonian age in Hickman, Maury, Lewis, Perry, Decatur, and Wayne counties in the 
western middle part of the State, the most important deposits being in Hickman, 
Maury, Perry, and Decatur counties. Hayes considers that the several varieties of the 
black phosphate have originated from the slow accumulation of phosphatic organisms 
on the bottom of an arm of the ocean, and that the material has essentially the form 
In which it was originally deposited. The beds vary from a fraction of an inch to 2 
feet in thickness. The white phosphate rock has been found only in Perry and 
Decatur counties, and the deposits have been almost entirely worked out. Accord- 
ing to Hayes it seems reasonably certain that the rock is entirely a secondary deposit, 
which had accumulated since the deposition of the Silurian, Devonian, and Carbon- 
iferous formations with which itis now associated. The white phosphate is described 
as occurring in three well-defined varieties: (1) stony, (2) brecciated, and (3) lamel- 
lar, of which only the last named has thus far proved commercially valuable. The 
white phosphate of Tennessee is stated to contain from 27.4 to 33.4 per cent phos- 
phate of lime. 


a Penrose, R. A. F., jr., Bull. U. S. Geol, Survey No. 46, 1883. 
b Am. Jour. Sci, 3d ser. vol. 43, 1892, p. 402. 
o Hayes C. W., Sixteenth, Seventeenth, and Twenty-first Ann. Repts. U. S. Geol. Survey. 
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USES. 


Phosphate rock is used altogether in the manufacture of artificial fertilizers and 
chemicals containing phosphoric acid. 


PRODUCTION. 


The following table gives the production of phosphate rock in the United States 
from 1902 to 1905, inclusive, based on 1 the marketed product, classified by kinds or 


grades: 


Production of phosphate rock in the United States, 1902-1905, based on the quantity 


marketed. 
{Long tons.] 
1902. 1903. 1904. 1905. 
State. SS een, ee ee E95 
Quantity.) Value. Quantity.| Value. Quantity: Value. /Quantity.| Value. 
Florida: 
Hardrock....| 429,384 $1,743,094 | 412,876 $1,988,243 | 531,087 $2,672,184 | 577,672 $2, 993, 732 
Land pebble.| 350,991 810,792 | 390, 882 885,425 | 460,834 | 1,102,993 | 528,587 | 1,045, 113 
River pebble. 5, 055 9, 711 56, 078 113, 156 81,030 199, 127 87,847 213, 000 
Total....... 785, 430 i 2, 564, 197 860,336 | 2,986,824 11,072,951 ' 3,974,304 |1, 194, 106 | | 4, 251, 845 
South Carolina: | 
Land rock....| 245,243 | 753,220 | 233,640 | 721,303 | 258,806 | 830,117 | 234,676 | 774,447 
Riverrock...| 68,122 | 166,505 | 25,000 62,500 | 12,000 31,200 | 35,549 | 103,722 
Total....... 313, 365 919, 725 | 258, 540 | 783,803 | 270, 806 861,317 | 270,225 878, 169 
Tennessee: | 
Brown o A seins ea A leote eee ain | miata aus Sup etek 438, 139 | 1,509,748 
Blue rock ....]..........]......Lsss. AES ese ssa AA Lid cease 44,031 | 121,486 
White rock...|..........]....... se. MS (cate cated ORC CE 689 2,155 
Total....... 390, 799 | 1, 206, 647 | 460, 530 1,949, 567 | 530, 571 | 1, 745,054 b 432, B59 1, 633, 389 
North Carolina... ...........] esses "d 45 500 |. eee cece A A A 
Pennsylvania.... 100 BOO: osse racemos a 100 A ur ead ees 
Arkansas ........ 550 1, 650 | 2, 125 15000. av ossis eae A Sinica t atu 
p 


Other States...... 70 A A A EO Cale ane el ES E dia e 


6, 580, 875 |1, 947, 190 | 6, 763, 408 


Grand total.|1. 490, 314 | 4,693, 444 1,581, 676 | 5, 319, 294 1,874,428 


The preceding table shows in general a continued increase in the total quantity 
and value of the phosphate rock produced in the United States, and the reports 
received indicate that the demand for the material is increasing more rapidly than 
the supply. This has led to an increase in the price received per unit of phosphoric 
acid contained in the rock, and the outlook for the industry is brighter even than it 
has been heretofore. The consolidation of interests in comparatively few hands 
which has been noted in previous reports continues. 

The reports made to the United States Geological Survey show that the total 
quantity of phosphate rock marketed from the mines during 1905 amounted to 
1,947,190 long tons, valued at $6,762,403, as compared with 1,874,428 long tons, 
valued at $6,580,875 in 1904, an increase in quantity of 72,762 loup tons and in value 
of $182,528. 

The total quantity of phosphate rock mined in 1905 was 2,138,309 long tons, as 
against 1,991,169 tons mined in 1904 and 1,618,799 tons in 1903. 
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Since 1880 the quantity and the value of the phosphate rock produced (marketed) 
in the United States have been as follows: 


Sales of phosphate rock in the United States, 1880-1905. 


{Long tons.] 

| pone ! 

Year. Quantity. | Value, | Year. Quantity. | Value. 
IRA een DeL IE 211,377 "$1,128,823 | 1898. 941,368 | $4,136, 070 
| cnc 266,734 | 1,980,259 | 1894....... METH 900,949 ^ 3,479,507 
LC MMC ROREM | 332,077! 1,992,462 185 isses ! 7,088,551 3,606,094 
PRBS ee E E 378,380 | 2,270,280 | 1896..... idis ORE | 930,779 | 2,803,372 
Lo, RC ee te peas 2,374,784 1892 e | 1,039,845 | 2, 673,20 
C RECTE 437,856 | 2,816,064 | 1898... | 1,808,885 , 3,453,400 
LL MEME 430,549 | 1,872,936 1899........ "m E 1,515,702 ' 6, 084. 076 
C MET 480,558 | 1,836,818 1.1900... 0 0000.0 wee eee | 1,491,216 | 5,359,248 
OO. 448,567 | 2,018,552 1 191 0. aaa sss | 1,483,723 | 5316,48 
IL eec E 550,245 | 2,987,776 || 1902 ........ css lesse | 1,490,314 , 4,693,444 
ii 510,499 | 3,213,795 1908 coco 1,581,576 ^ — 5,319,2 4 
1891...... NEU 587,988 | 3,651,150 | 1904 ........... MR red 1,874,428 | 6, 580,873 
1892... cnc 681,571 | 8,296,227 | 1905 ...... usse 1,947,190 | 6,761.86 


PRODUCTION BY STATES. 
FLORIDA. 


The State of Florida continues to be the largest producer of phosphate rock in the 
United States, her output during the year 1905 amounting to 61.3 per cent of the total 
production of the country. Conditions for mining in Florida during the winter and 
spring of 1905 were unusually favorable. There was less rain than there had been 
before for years, and the water level was lower than it had been since 1899, conse 
quently there was an unusual production of high-grade phosphate rock during this 
season. Heavy rains during the summer and consequent high-water level checked 
the production and reduced it below the average quantity during the latter part of 
the year. The demand for high-grade rock is steadily increasing, particularly in 
Europe, with the result that prices are advancing, and before the end of 1905 buyers 
were making contracts for 1907 and even for 1908. On the other hand, scarcity of 
common laborers, high wages, and the increased cost of mining due to the heavier 
overburden combine to check the response that otherwise might be made to the 
greater demand and higher prices. 

All the valuable deposits of high-grade phosphate rock are now thought to have 
been discovered, and most of them are in the hands of comparatively few holders 
These holders are strong companies, which are acting more and more in harmony 
with one another, and they may be expected not to produce more rock than is 
needed for the actual requirements of their trade. It is not thought that the high- 
grade phosphate rock produced by independent miners from new properties will lx 
large enough in quantity to affect the general situation, because the demand is 
increasing faster than the apparent supply. 

The production of land pebble and river pebble increased greatly over the year 
1904, but according to the reports received by the United States Geological Survey, 
the prices received for the product have fallen off. 

The comparative production of the last two years in Florida may be summarized 
as follows: Hard rock, 577,672 long tons, valued at $2,993,732, in 1905, as compared 
with 531,087 long tons, valued at $2,672,184, in 1904. This represents an increase in 
quantity (sales) of 8.7 per cent, while tlie average price, free on board at the mines, 
increased from $5.03 per long ton in 1904 to $5.18 in 1905. 
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Land pebble, 528,587 long tons, valued at $1,045,113, in 1905, as compared with 
460,834 long tons, valued at $1,102,993, in 1904. This is an increase of 14.7 per cent 
in quantity, but the average price realized per long ton decreased from $2.39 in 1904 
to $1.98 in 1905. 

River pebble, 87,847 long tons, valued at $213,000, in 1905, as compared with 81,030 
long tons, valued at $199,127, in 1904. This is an increase of 8.4 per cent in quan- 
tity, but a slight decrease in average value per ton, from $2.46 in 1904 to $2.42 in 1906. 

The reports made to the United States Geological Survey indicate that 192,801 
long tons of hard rock were mined but not marketed, and that 52,204 long tons of 
the stock carried over from previous years were marketed in 1905. Hence the total 
quantity mined in 1905 was 1,334,703 long tons. 

The relative proportions of the different kinds marketed were, oda” 
hard rock 48.3 per cent, land pebble 44.3 per cent, river pebble 7.4 per cent. The 
mining of soft rock has not been reported since 1897, when 2,300 long tons were sold. 

The following table gives the quantity and value of each grade or variety of 
phosphate rock produced in Florida from 1898 to 1905 inclusive, based upon the 
reports of marketed material: 


Quantity and value of phosphate rock marketed in Florida, 1898-1905, classified by grades. 


[Long tons.] 
Hard rock. Land pebble. River pebble. Total. 
Year. SSS SS Se eS EET ML EC 
Quantity. Value. |Quantity.; Value. |Quantity.| Value. ¡Quantíty.| Value. 
1898 .......... ER 366, 810 |81, 396, 108 | 155,084 | $293, 688 79,000 | $158,000 | 600, 894 ¡$1, 847, 796 
1899 ................ 460,297 | 2,119,130 | 177,170 | 515, 458 88,953 | 169,473 | 726,420 | 2, 804, 061 
1900... obere 494,977 | 2,229, 373 | 221,403 | 612,703 59,863 | 141,236 | 706,243 | 2, 983, 312 
TOOL sate rebus ' 457, 568 | 2,393,080 | 247,454 | 660, 702 46,974 | 105,691 | 751,996 | 3,159, 478 
1902... RE 429,384 | 1,743,694 | 350,991 810, 792 5, 055 9, 711 785, 430 | 2, 564, 197 
1903 c 412,876 | 1,988, 243 | 390,882 | 885,425 56,578 | 113,156 | 860,336 | 2, 986, 824 
1904 obe RESI 531,087 | 2,672, 184 | 460,834 11,102, 993 81,030 | 199,127 ¡1,072,951 | 3,974, 304 
A 577,672 ! 2,993,732 | 528, 587 pum 113 87,847 | 213,000 |1,194, 106 | 4,251,845 


The total quantity and value of the phosphate rock produced (marketed) in 
Florida since 1888, when the first was exploited, is shown in the following table: 


Output of phosphate rock in Florida, based on marketed product, 1888-1905. 
{Long tons.] 


Year. Quantity. | Value. Year. Quantity. Value. 
1888............ calas 3,000 $21,000 || 1898 ...................... | 600,894 | $1,847,796 
jo NORTE RS 4,4100 ' 28,000 || 1899 .............. esses i — 726,420 | 2,804,061 
A 46, 501 | 338, 190 || 1900 ........ lesse 706,243 | 2,988,312 
38Ul. Leiche i Oo eta . 312,482 | 703,013 || 1901 ......... eese 751,996 | 8,159, 478 
1890. onsoce sue essai 287,343 ^ 1,418,418 || 1902 ............ sese 785,480 | 2,564, 197 
4898. buie A 438,804 1,979,056 || 1903 ........L Lesen 860,336 | 2,986, 824 
A 527,658 — 1,666,813 || 1904............00.0000008. . 1,072,951 | 3,974,804 
AA 568,061 2,112,902 || 1905 ........ooococcccccco oo | 1,194,106 | 4,251,845 
E S S t se oe aad 495,199 1,547,353 ‘| TR 
[VENENUM 552,342.— 1,493,515 o | 9,733,861 | 35,880,072 


l 


The record of the Florida hard-rock phosphate production, prepared by Messrs. 
Auchincloss Brothers, shows that the total shipments of hard rock during 1905, as 
reported to them, were 585,491 long tons, as compared with 494,044 long tons during 


M R 1905—71 


1122 


MINERAL RESOURCES. 


1904, an increase of 91,447 long tons, or 18.5 per cent. 
rock industry is indicated by the following table, which gives the number of plants 
in operation, idle, and in course of construction during the period from 1901 to 1905, 


inclusive: 


Number and condition of hard-rock plants in Florida, 1901-1905. 


Year. 


ee .. 


ero Ban. ra noo... ...< 07.0: 01000000... 2. emer ese en este eer eee eee ........ <<.» 


LO Cm... 01M(:2124..0...< 010.102 0000. .«<0.00.0.<.<00000090%90%00.<020.02:1<9.2 ce .<. 9.071... %.->.9.00.<0.0.. 


Lor... o no..v co ecos oo. o ono. ooo .o ocn... 1... ...0..1....—.x.>»... <<... . a 


Donoso oosso. +... .<.. . +... .<. 0... ..»...2..*..92..0a.. . . .. o... . ... 0.0. .—- . +. .<. ... +. 


The condition of the hard- 


J E d Idle Tut Total. 
: tion. 
40 29 3 72 
50 17 3 70 
48 7 5 60 
17 | 1 1 19 
0 1 14 


The following tables of shipments of Florida phosphate rock, by countries and 
years, have been taken from the same report of Messrs. Auchincloss Brothers: 
The following is the record of shipments to each country for the last four years: 


Shipments of Florida hard-rock phosphate, by countries, 1902-1905. 


[Long tons.] 
Country | 1902. 
i 
England... edv rie doe e e S DRE A | 30, 068 
O c oou aco se suoni tae OPE NL UE. ! 12,430 
Ireland —————————— ÁO EEE 8, 850 
Germany... PME 204, 550 
Bel pit «25 05 esposo eo ete Eee P dL ^ 41245. 
isDDnrLupIPM""-"-- e —————— 77,176 
Denmark: ue fe ede ae tee ease | 2, 750 
Norway and Sweden.................... llle ees. 10, 250 | 
o A E OA Im d eumd e ud 3, 950 
(rem EE ! — 16,86 | 
RUSSIE oes eat orte beri k uei adu du eR EE 2,000 |... 
AUS A 14,310 
y A A ope rel aa : 5,961 | 
United States, West Indies, Australia, Japan, Ha- ! 
wail, ete eni an petet Hee 2,104 | 
Total 492,610 | 


1 
re.coson sn... o nu ononoos o... . «e... ..o o... oo... | 


a A large proportion of the shipments to Rotterdam are forwarded to the interior of Germany. 


Total shipments of Florida hard-rock phosphate, 1591-1905. 


| Quantity. 


e^" """ess:cs 


71,682 
|o 188013 
| 220,216 | 
' — 304,079 | 


| 306, 046 


[Long tons.] 


Year. Quantity. d Year 
a | 
DR |- 899 SET | 1901: AA 
MCCC 350, 277 | rios! 
aa 360,505 i E AAA 
TON ERES. 414,675 MM cc 
OTON eet ala 345,556 1905.2... enero 


1903. 1904. | 1905. 
28, 216 37, 620 45, 962 
5,811} 12,957 13, 858 
9,714 10,218 16, 250 
246,824 | — 205,703 256, 721 
35, 400 32,703 ` 32, 209 
73,920 100,603 | 93, 054 
11,870 | 8,450 5, 202 
15,862 | 28,215 33, 641 
5,£65 29, 085 11,014 
18,542 8, 040 26, 951 
ROPA 14,866 [2.200.000 
9, 000 2, 200 28, 070 
5, 606 5, 584 8, 225 
2,852 | 6, 800 | 4, 201 
467,872 | — 494,044 | 585, 491 


Quantity. 


424, 130 
492, 610 
467, 812 
194,0H 
385, 491 
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Shipments of Florida land-pebble phosphate, 190%-1906. 


[Long tons.] 
1902 1903 1904 1905 
United Kingdom ports..................... eee eere 22, 035 29, 226 27, 945 36, 000 
Baltic ports ........cccc.0eececccceccececceccececcecees 32, 785 40,550 76,740 46, 805 
Continental ports............. 22... ccc eee een eens 40, 912 41, 655 63, 610 69, 976 
Mediterranean porta..........................eese ess. 84, 953 34, 630 50, 450 64, 015 
Other foreign porta ..............ooooooooooccocnoron... 5,046 AA ue SRL EREUS 
Total foreign shipments........................ 135, 761 151, 761 218, 745 216, 295 
Total domestic shipments ...................... 108, 800 157,015 183, 549 169, 620 
Total shipments ................................ 331,561 808, 776 352, 294 385,915 


There were no foreign shipments of Florida river-pebble phosphate in 1905; the 
domestic shipments amounted to 90,225 long tons, as against 79,195 long tons in 1904. 


SOUTH CAROLINA. 


The production of phosphate rock in South Carolina has been falling off year by 
year since 1893, with the exception of the years 1898 and 1904, when there were 
increases over the years immediately preceding. During 1905 there was & decrease 
from 1904 of 24,130 long tons of land rock, which, however, was almost made good 
by an increase of 23,549 long tons of river rock. The total production of South Car- 
olina phosphate rock in 1905 was 270,225 long tons, valued at $878,169, as compared 
with 270,806 long tons, valued at $861,317, in 1904. The details of comparison are 
as follows: 

Land rock, 234,676 long tons, valued at $774,447, in 1905, as compared with 258,806 
long tons, valued at $830,117, in 1904; river rock, 35,549 long tons, valued at 
$103,722, in 1905, as compared with 12,000 long tons, valued at $31,200, in 1905. 
The average price received for land rock advanced from $3.21 per long ton in 1904 
to $3.30 per long ton in 1905; that of river rock advanced from $2.60 per long ton in 
1904 to $2.92 per long ton in 1905. 

The following tables show the production of land and river phosphate rock in 
South Carolina since 1867, the figures being based on sales for the respective years: 


Marketed output of phosphate rock by the land and river mining companies of South 
Carolina, 1867-1896. 


[Long tons.] 
Year Land com- | River com- Total Year Land com- | River com- Total 
ending— panies. panies. ending— panies. panies. ° 
Mey 81— May 31— 

1867 ...... lui c cea 6 1884....... 250, 297 181, 482 431, 779 
1868 ...... 12,2862: 0 e 2ieRE 12, 262 1885....... 225, 918 169, 490 395, 408 
1869 ...... 81,968 |............ 31,958 | Dee. 81— 

1870 ...... 68, 252 1, 989 65, 241 18854 ..... 149, 400 128, 389 277,789 
1871...... 56, 533 17, 655 74,188 1886....... 258, 484 177, 065 430, 549 
1872 ...... 86, 258 22,502 58, 760 1887....... 261, 658 218, 900 480, 558 
1873 ...... 88, 426 45,771 79, 208 1888....... 290, 689 157,878 448, 567 
1874 ...... 51, 624 57,716 109, 340 1889....... 329, 543 212, 102 541, 645 
1875 ...... 54, 821 67, 969 122, 790 1890....... 353, 757 110, 241 463, 998 
1876 ...... 50, 566 81, 912 132, 478 1891....... 344, 978 130, 538 475,516 
1877 ...... 86, 431 126, 569 163, 000 1892....... 243, 652 150, 575 394, 227 
1878 ...... 112, 622 97, 700 210, 322 1893....... 308, 435 194, 129 502, 564 
1879 ...... 100, 779 98, 586 199, 365 1894....... 307, 305 142, 803 450, 108 
1880 ...... 125, 601 65, 162 190, 763 | 1896....... 270, 560 161, 415 431, 975 
1881 ...... 142, 193 124, 641 266, 734 1896....... 267, 072 135, 351 402, 423 
1882 ...... 191, 305 140, 772 832, 077 DEOR ONCE Aran 5 
PN 719, 202 159,178 378, 380 | Total..| 5,175,582 | 3,378, 386 8, 553, 968 


a Seven months, 
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The quantities and value of the different kinds of phosphate rock produced and 
marketed in the State since 1897 are shown in the following table: 


Quantity and. value of phosphate rock produced in South Carolina, 1897-1905, classitied 
by grades. 


[Long tons.) 


| Land rock. Kiver rock. | Total. 
Year am SSS ee 
Quantity. | Value. , Quantity. Value. , Quantity. | Value, 

I1NOT e oerte Rs ute 267, 380 | 748, 050 | 90,900 $234,522 | 35%, 280 Susa, 572 
[NOR oo octies psum d dole Opus Ede ^0 UM,610 | W56,9)5 | — 101,274 — 251,047 339,894. 1,107,272 
T MARRE agg 738,969) 132,701. 339,130) — 336,650 | 1,07«, 099 
E cro tul cd A ILE | 206,190 877,405 | 62,987 |. 164,565 329,173 1,041,970 
A RE | 225,189 | 716,101 95, 992 | 245,739 321,181 — 961,540 
D NN A MET ! 753, 220 68,122 | 166,505 313,305 | 919,725 
o MONEO eee Ee AN 233,240 — 721,303 25,000 | 62,500 255 540 73,808 
A eens tang sr, 258,806 | 830,117 | 12,000 ' 31,200 970,806 — 861.317 
WO M ne RU 234,676 , 774,447 | 35, 549 | 103, 722 270.225 | S78, 169 
TONNEN | 2,058,579 7-018, 837 | 624, 52^ 1.602, 990 | 2,878, 101 | 8,618,767 


There has been produced in South Carolina a total of 7,429,161 long tons of land 
rock and 4,002,911 long tons of river rock, a grand total of 11,432,072 long tons, with 
a total value of $24,913,333. 


TENNESSEE. 


The output and value of the phosphate rock produced in Tennessee since the 
beginning of the industry in 1894 are shown in the following table: 


Production of phosphate rock in Tennessee, 1894-1905, 


[Long tons.] 


Year. Quantity. Value. Year. | Quantity. | Value. 


AREA EE AAA A A, AA ee 
CU AREA EET 19, 188 $67, 158 | E D E odds 409,653 €1, 192. (90 
IL MANN 38,515 82.160 | 1902 ....c..cceceecceeeeee: 390,799 1,206,647 
PO Ae ot a Me 26, 157 ANT AWS REOR EE ^o 400,530 | 1.543.587 
DUE IN 128, 723 195,115 | 1904 .... esce 530,571 — 1,745.04 
O 308, 107 498,392 | 1905 ..... eese cerne | 482,859 | 1,633.39 
TRU. A esu Le Mache: 424,109 | 1,177,160 | NE quc eh acp age 

X shut sa] TOU ese ciem ies 08,013, 702 10, 724, S09 
190051 Sse Glens tects Stee 454,491 | 1,328, 707 


As may be seen from this table, the marketed production of the State for 1905 was 
482,859 long tons, valued at $1,633,389, as compared with 530,571 long tons, valaed 
at $1,745,054, in 1904. The average value at the mines advanced from $3.29 per long 
ton in 1904 to $3.38 per long ton in 1905, The details of the production in 1905 are 
as follows: Brown rock, 438,139 long tons, valued at $1,509,748, averaging $3.45 per 
long ton; blue rock, 44,031 long tons, valued at $121,486, averaging $2.76 per long 
ton; white rock, 689 long tons, valued at $2,155, averaging $3.13 per long ton. 

About 43,176 long tons are reported as having been sold from the stock carried 
over from the preceding vear, and. the stock on hand January 1, 1906, is reported as 
95,245 long tons. 

The following statement of shipments of Tennessee phosphate rock by water from 
Pensacola, Norfolk, and Newport News during the last four years has been taken 
from the reports of Messrs. Auchincloss Brothers. 
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Shipments of Tennessee phosphate from Pensacola, Norfolk, aud Newport News, 1902-1905, 
[Long tons.] 


| 1902. 1903. 1904. 1905. 
United Kingdom ports............Luuulll.llleeeeeeeee ed oot 11, 701 10, 374 7,571 ; 10,514 
Continental DOT E ia 35, 111 31, 956 38, 072 ' 2,178 
Mediterranean PoTtS........ooooccccocnrarocncnnnn cnn 56, 106 66, 935 71,471 | 50, 402 
Total foreign shipments ..........................eeeese 102,918 , 109,265 | 117,114 93, 094 
Total domestic shipments ..... dg CERE RH: AREE 2, 650 5, 850 6,931 
Total shipments ;. o aree iwi D ERRORES RE 102, 918 111, 915 122, 964 | 99, 925 


PRICES. 


During 1905 the average price of phosphate rock per long ton obtained at the 
mines, based on the returns given in the preceding tables, was: 

Florida, hard rock, $5.18 per long ton. In 1904 this grade averaged $5.03, and it 
brought $4.82 in 1903, $4.06 in 1902, $5.23 in 1901, and $5.25 in 1900. Land pebble 
averaged $1.98 per long ton at the mines in 1905, a marked decline from preceding 
years. This grade continuously decreased in average price for the four years pre- 
ceding 1904, the price obtained having been $2.77 in 1900, $2.67 in 1901, $2.31 in 
1902, $2.27 in 1903, but increased to $2.39 in 1904. River pebble averaged $2.42 per 
long ton in 1905, whereas it brought $2.46 per long ton in 1904 and $2 in 1903. 

In South Carolina the average price per long ton received for land rock in 1905 
was $3.30. In 1904 the average price obtained at the mines was $3.21, $3.09 in 1903, 
$3.07 in 1902, $3.18 in 1901, and $3.30 in 1900. River rock shows a gain in the aver- 
age price, $2.92 per long ton being realized in 1905 as compared with $2.60 in 1904, 
$2.50 in 1903, $2.44 in 1902, $2.56 in 1901, and $2.61 in 1900. 

In Tennessee the average price obtained at. the mines for phosphate rock has 
increased steadily gince 1897, with the exception of a slight check in 1901 and 1905. 
The average price in 1905 was $3.39 per long ton free on board at the mines. The 
average prices obtained in recent previous years have been: 1898, $1.62; 1899, $2.77; 
1900, $2.92; 1901, $2.91; 1902, $3.09; 1903, $3.35, and 1904 $3.29. 


IMPORTS. 


The following table snows the imports of fertilizers of all kinds into the United 
States for the years 1902-1905, inclusive: 


Fertilizers imported and entered for consumption in the United States, 1902-1905. 
[Long tons.] 


Crude phosphates 

and other sub- 

Guano. stances used for 
Year. fertilizing pur- | Total 
poses, a value. 


Quantity. | Value. | Quantity. | Value. 


1909: oc ale tus eel scu ee, alui ar | 8,393 $164, 783 57,558 | $388, 479 $553, 262 
A oe | 21,985 ' 252,132 | 141,859 | 756,287 | 1,008,419 
A | 37,127 ' 498,702 134, 467 | 825,487 | 1,324,189 
I RENE CREE O REPE | 27,104, 379,667 68,309 | 452,549 832, 216 


at es | | 


aUntil 1898 the erude potassium salts, kieserite and kninite, were included under ‘Other sub- 
stances used for fertilizing purposes,” in addition to apatite and bone dust or bone ash. The imports 
of kieserite and kainite are as follows: 1902, long tons, 225,418 ($1,016,032); 1903, long tons, 158,313 
($773,758); 1904, long tons, 215,957 ($1,090,082); 1905, long tons, 391,053 ($1,800,622). 
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WORLD'S PRODUCTION. 


In the following table will be found a statement of the world’s production of phos 
phate rock from 1902 to 1904, inclusive: 
World's production of phosphate rock, 1902-1904, by countries. 


[Metric tons.] 


| 1902. ! 1903. 1904. 
Country. Exec Im UA E = | —————— 
| Quantity. | Value. | Quantity. Value. Quantity. ! Value. 

Algeria 221.2: 224 | X RECS | 305, 174 | 81, 220, 696 | 320, 843 | $1,238, 451 343,317 | $1,325,104 
Aruba (Dutch West Indies)... 10, 698 ' (a) 15, 749 (a) 23,128 (4) 
BOI: cabe e ces 135, 850 | 297, 848 184, 120 332, 250 202,450 . 252, 263 
Canada ........0.2.0.0. 2000s | 76 4,953 1,251 8,214 832 | 4, 560 
Christmas Island (Straits Set- 

tement) es pcs mes G2, 157 (a) 71,218 (a) 72, 905 (a) 
France..........cceeeeeeeeee 543,900 | 2, 440, 454 475,783 | 2,116,647 423,521 | 1,909,559 
French Guiana .............. | 4, 298 32,617 7,893 60,023 ! 1 ee eunes : 
Norway .......ecc eee eeceeee es 2,295) 338m 1795 | 94120 —— 1,496; 19,54 
Redonda (British West In- | | 

dits) vsus cer te e nen ERE 132 791 1,102 7,207 , 1,729 10, 498 
Rübsli sisi did | OMNE E (DE? cota | (Bus AA 
BOWL cas O 1,150 4, 600 1,124 5, 968 3, 305 19. 156 
8&8weden...................... 3, 895 15, 659 3, 219 8, 627 2, 929 6, 279 
TONS uer cee eae 264,930 | 1,075,616 352,088 | 1,260, 137 455, 197 1, 582, 165 
United Kingdom............. 87 530 71 423 59 45 
United States ...........-.... 1,514,254 | 4,693,444 | 1,606, N81 5,319,294 | 1,904, 418 | 6, 580, 875 

a Value not reported. bStatistics not yet available. 


SALT. 


By Epmunp Oris Hovey. 


OCCURRENCE. 


Common salt occurs in nature as rock salt, or in solution as brine, varying in 
strength from that of the ocean (2.68 per cent by weight) to that of the Great Salt 
Lake (18 to 20 per cent) and of the Dead Sea (22 to 24 per cent), and as sundry 
subterranean brines of different strengths. Natural salt is almost always somewhat 
impure through presence of small quantities of one or more of the chlorides, sul- 
phates, and carbonates of potassium, calcium, and magnesium. The rock salt of the 
Holston Valley, Virginia, has been shown to contain 99.55 per cent NaCl; that of 
Petite Anse, Louisiana, 98.88 per cent. 

Salt is not confined to any particular geological horizon, but it is found in nearly 
all unmetamorphosed sedimentary rocks, including those which are forming at the 
present day. 

DOMESTIC SOURCES. 


According to the reports for 1905 received by the United States Geological Survey, 
salt is produced on a commercial scale in thirteen States and two Territories—Massa- 
chusette, New York, Pennsylvania, Ohio, West Virginia, Michigan, Kansas, Okla- 
homa, Louisiana, Texas, New Mexico, Idaho, Utah, Nevada, and California. 

The nature of the source and the manner of winning the salt from each of these 
areas may be suinmarized as follows: 

Massachusetts. —Salt is obtained from sea water by simple rapora in covered 
vats. In the early history of the country this was an important industry, but His 
production now has fallen to insignificant proportions. 

New York.—Salt is won from beds of rock salt of Upper Silurian age at depths of 
from 1,000 to 1,300 feet from the surface and from wells, some of which are 2,400 feet 
deep. The rock salt is dissolved and recrystallized in preparation for culinary pur- 
poses. The brine, which is either a natural solution or an artificial solution made by 
water led to the deposits through wells, is pumped into covered vats where it is con- 
centrated by evaporation, or it is piped to chemical works, where it is used without 
evaporation. The natural brines of the Syracuse region average about 18 per cent NaCl 
(Englehardt). The artificial brines run as near saturation (26.5 per cent NaCl at 
60? F.) as is practicable. 

The salt wells have disclosed deposits of salt of eorimercial value from 610 to 2,370 
feet below the surface, 4 some of which are of great thickness. 

Pennsylvania, Ohio, and West Virginia.—Mississippian beds (Berea sandstone hori- 
zon) furnish brine to wells in eastern Ohio and adjacent parts of Pennsylvania and 
West Virginia. There is a productive well in the oil sands of the Kanawha Valley. 

Virginia. —Rock salt occurs in strata of Mississippian age at Saltville, in the Holston 
Valley of southwestern Virginia. Artificial brine is pumped from deep w ells which 
reach the deposit, and is used in a large chemical factory. 


PE —— — 


aee Merrill, F.J. H., New York State Mus. Bull. No. 11, 1593, for an exhaustive account of the salt 
deposits of New York. . 
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Michigan.—The salt deposits of Michigan lie partly in strata of Silurian age and 
partly in those at the base of the Mississippian. The deposits which are worked 
are in the Saginaw and St. Clair valleys. The beds are of rock salt, but they are 
exploited by means of wells, the artificial brine from which is used directly in 
chemical works or is evaporated to dryness in a series of covered vats. 

Kansas.—The principal commercial source of salt in Kansas is the deposits of rock 
salt in the Permian strata of the central and south-central part of the State. About 
one-half the production for 1905 was from direct mining; the remainder was from 
artificial brine made in wells driven down to the deposits. Salt is also found in salt 
marshes, or ''salines," where it has been brought by leaching from clays associated 
with the Dakota (Cretaceous) sandstone, and in some of the Pennsvlvanian bedsof the 
eastern part of the State. 

Louisiana.—The great production of salt in Louisiana is from Cretaceous ( Hilgard) 
beds of rock salt at Petite Anse, in the extreme southern part of the State. The salt 
is exploited by means of mines with great galleries, each 200 feet long bv 75 feet 
wide and 65 feet high without timbering. Although the deposit covers only a wm- 
paratively small area, it is of great thickness. On Jefferson Island, near Petite Anse. 
Lucas? bored 1,833 feet in pure rock salt without reaching the bottom of the deposit. 
The beds are remarkable for their purity, there being no intercalated beds of clav or 
other foreign substance and the salt averaging about 99 per cent NaCl. 

Oklahoma.—The salt deposits of Oklahoma are in extensive plains along the Cim- 
arron River, in Blaine County, and in the northeastern part of Woods Countr. 
Along the Cimarron River there are many springs delivering a clear, saturated solo- 
tion of common salt almost pure.^ The salt is won in primitive fashion by evapo 
ration in open vats. 2 

Texas.—Salt occurs in lagoons along the Gulf coast and in many salt lakes or 
salines throughout Texas, from which much is taken annually. No report of this 
production reaches the United States Geological Survey. The region of present 
commercial importance is in Van Zandt and Anderson counties, where salt is made 
from artificial brines drawn from wells which enter heavy beds of rock salt in Cre 
taceous strata at several horizons. The salt deposits of the trans-Pecos region of 
western Texas are described by G. B. Richardson * as consisting of salines of cor 
siderable extent, open to exploitation by all comers. Much salt is removed annually. 
but no records have been kept. 

New Mexico.—The salt deposits of New Mexico thus far reported are in the shallow 
lake basins which are to be found in several places in the Territory. Darton? 
describes what is probably the largest of these as being in the west-central part cf 
the Territory, 80 miles south of Gallup, on the main line of the Santa Fe Railroad. 
The water contains about 26 per cent of salts, mostly NaCl, and the supply is kert 
up by springs which are believed to rise from the Red Beds, which are usually sait- 
bearing. 

Idaho, Utah, and Nevada.—Throughout the great semiarid and arid region com 
prised within the boundaries of Idaho, Utah, and Nevada there are extensive sur 
face deposits of salt, some of which are associated with bodies of water, while others 
are not. The most famous of these is the Great Salt Lake of Utah and its immed+ 
ate vicinity. The salt is won from the brine by simple open-air evaporation in gres: 
shallow artificial ponds, care being exercised not to allow the bitter salta of the lake 
waters to precipitate. 


a Lucas, A. F., Rock saltin Louisiana: Trans. Am. Inst. Min. Eng., vol. 29, 1900, pp. 462-474. 
bGould, C. N., The Oklahoma salt plains: Trans. Kan. Acad. Sel., vol. 16, 1900, pp. IN-1M. 

NO ena daos G. B., Salt, gypsum, and petroleum in Trans-Pecos Texas: Bull. U. S. Geol. Survrt 
O. 260, 1905, p. 573. 
d Darton; N. H., Zuni salt deposits, New Mexico: Bull. U. S. Geol. Survey No. 260, 1905, p. 565. 
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California.—Salt occurs in vast quantities in the deposits found in the ancient lake 
basins of the southern part of California, but the only commercially productive depos- 
its of this character have been flooded by the recent diversion of the Colorado River 
into the Salton Sink and thus removed from consideration. The great production 
which puts California into the sixth place in order of output among the States comes 
from the evaporation of sea water, the conditions for which are particularly favor- 
able on the east side of San Francisco Bay in Alameda County. 


USES. 


In addition to the ordinary uses of salt for culinary purposes, it is largely consumed 
in the industries of meat packing, fish curing, dairying, and the like. Its use as a 
preservative is well known. The chlorination of gold ores demands a large quantity. 
Great quantities of salt in the form of brine are used in the manufacture of soda ash 
(sodium carbonate), caustic soda, and other salts. 


PRODUCTION. 


The reported production of common salt in the United States during the year 1905 
amounted to 25,966,122 barrels (of 280 pounds), valued at the point of production at 
$6,095,922. The reported production in 1904 was 22,030,002 barrels, valued at 
$6,021,222, an increase in quantity of 3,936,120 barrels and in value of $74,700 in 
1905 as compared with 1904. The quantity is the largest ever reported, surpassing 
the previous banner year, 1902, by 2,116,891 barrels. The average net price for 1905 
is 23.476 cents per barrel, which is lower than that reported in any previous year. 
The next lowest average was in the previous record year, 1902, when only 23.769 
cents net was realized per barrel. The average price obtained in 1904 was 27.332 
cents per barrel. It is of interest, however, to note that the low average price for 
1905 is due to the quantity of brine used in chemical works without concentration. 

The quantity of brine reported as produced and used as such in 1905 contained the 
equivalent of 7,869,931 barrels of dry salt, valued at $393,497. An average rate of 
5 cents per barrel is considered by the principal producers a fair valuation for this 
salt at the well, which gives a total value of $393,497 for the brine. Deducting this 
quantity and value from the grand totals above given, it will be seen that the quan- 
tity of dry salt produced in 1905 was 18,096,191 barrels, valued at $5,702,425, an 
average of 31.512 cents per barrel. 

The following table shows the salt production of the United States by grades 
during the last five years: 


Production of salt, by grades, in the United States, 1901-1905. 


[Barrels.] 
Table and | Common | Common 

Year. dairy. fine. coarse: Packers. Solar. 
LOO iis asa he di vu tuswusie duin ERE eet 2,177,447 | 7,159,953 | 1,630,560 84, 636 1, 200, 141 
1902- A TT sae San tens 2,027,798 | 6,692,587 | 1,571,187 466, 987 1,172, 484 
1903.15 e EUIS AA 2,441,908 | 6,351,855 | 1,829,460 270, 170 1, 743, 101 
1904... A e es O ade ED ua 2,908,408 | 6,819,109 | 2,604,981 96, 130 1, 189, 393 
1900; 0.5255 via dé xa a ei iua Eu RA UL LE 2,380,808 | 6,818,690 | 8,140,384 327,192 481,528 

| l l Other E Total pro- | Total 

Year. Rock. Milling. grades. Brine. | diction. value. 
TOON AAA EE AE 3, 237, 938 72,460 | 5,003, 526 (a) 20,566, 661 | 86,617, 449 
1902 artis 2, 889, 836 127,521 | 8,900, 881 (a) 23, 849, 231 5, 668, 636 
1908 sewn covets ud X xuCE ENG 8,175,521 37,657 | 8,118,417 (a) 18, 968, 089 5, 266, 988 
A Ve ture REI 4, 369, 141 849, 421 86,469 | 4,006,950 22, 030, 002 6, 021, 222 
gC) Are Oe ee nee eae 4,733,765 |............ 207,824 | 7,869,931 25, 966, 122 6, 095, 922 


a Included under '' Other grades.” 
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The most noteworthy feature of the year 1905 was the enormous increase over 1904 
in the production of brine. The salt content of this material in 1905 amounted to 
7,869,931 barrels, whereas in 1904 the quantity produced (reported ) was only 4,006,950 
barrels. This increase of more than 96 per cent is an indication of the great expan- 
sion of chemical industries during the year 1905. Table and dairy salt showsa slight 
decrease in quantity produced in 1905 as compared with 1904; common fine is prae- 
tically the same as in 1904; common coarse shows an increase of more than 20 per 
cent, and packers an increase of about 240 per cent. Coarse solar shows a decrease 
of about 60 per cent, due to conditions in California, where this grade brings but 
$1.25 per short ton, free on board the railway at the works, a price which many salt- 
pond owners consider an inadequate return for the amount of labor involved. The 
production of rock salt in 1905 shows an increase of about 8.3 per cent, in spite of a 
slight falling off at the mines of Louisiana. Milling salt was not reported as having 
been produced in 1905. 

The subjoined table gives the total annual production of salt in the United States 
since 1893, when the present method of collecting statistics was begun. The value 
given is the net value of thesalt at mine or well, exclusive of barrels or other packing 
material. 


Production and value of salt in the United States, 1893-1905. 


[Barrels.] 
Year. Quantity. BEENDEN Value. | Year. Quantity. Value. 
LAB nee ea s en aer Rs 11,897,208 | $4, 15, 668 | 1900.55 os seo X RES EE 20, 869, 312 86, 944, 005 
1804 o code cep ue su ad 12,968,417 | 4,739, "IERI 20,566,661 | 6,617,449 
1895... 0i meon dno da = 13, 669,649 | 4,423,084 | 1902.20... cece cece eee eee 23, 849, 231 | 5, 668, (38 
1896.. XM Mar. aes ass 13, 850, 726 4, 010, " IB Geet ose xA E 18, 968, 089 5, 256, Ba 
or dE Nm 973, 202 4,920,000 - 1901 5. rd o Bae de Re 22, 030, 002 6, 021, 222 
]898..... uius uus "m 17,612, 634 6, 212,554 | A E 25, 966, 122 6, 095. 92 


TN 19,708,614 | 6, 867,467 | | 


The following table gives the production and value of the salt produced in the 
United States from 1902 to 1905, inclusive, by States: 


Production and value of salt, 1902-1905, by States. 


[Barrels.] 
1902. | 1903. | 1904. | 1905. 
State. — ma q h— _ _— ___ ___ ___——— 
gem Value. quantity. Value. Quantity. Value. Quantity.| Value. 

New York........... 8, 523, 389 81,933, 539 8, T 8, 600, 656 82, 101, 568 8, 359, 121 22, 167, 931 
Michigan ........... 8,131,781, 1,535,823 4,297,542 1, 119,984. 5,425,904 1,579, 206° 9, 492, 173! 1,851. 3: 
Ohio sii 2,109, 987| 593,501 2,798,899} 795,897 2,455,829 478,523, 2,526,558| — 565,946 
NERONE NS 2,158,486, 514,401 1,555,934] 564,232 2,161,819 — 717,101) 2,098,585 — 576,139 
Louisiana........... (a) (a) | 568,936 178,342 1,095,850 320,000, 1,055,186 308,507 
California........... 682,660! 253,085 629,701! 198,630 821,557 206,435 661,099. 188,330 
West Virginia....... 208,592 97, 721 244,236 — 35,797, 575, 00 — 66,170, 202,151) 74,063 
Texas........esse s. 317,906] 143,683 314,000. 117,647| 376,695 149,246 441,832 142,993 
Utah er Acton: 417,501| 270,626 212,955) 181,710 283, 829 321,301! 177,342) 135.465 
OtherStates........ 1,268,929] 321.254 175,235] — 86,912 — 262,863 £2, 372 b946,075. — 90,216 
Total.......... 23, 849, 231] 5, 663, 636 18, 968, OX! 5, 286, 968 22, 030,002 6, 021, 22235, 966, 122 6, 025, 922 


l | 


— ———————M———M M———————M———MMMÁá——M— — —— — — — — — 


a Included in ‘Other States.” 
b Virginia, Pennsylvania, Oklahoma, Nevada, New Mexico, Massachusetts, and Idaho. 
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As may be seen from the foregoing table, the chief salt-producing States are Michi- 
gan and New York, and the combined output from these two States amounts to more 
than two-tbirds (68.75 per cent) of the total production of the United States. The 
table also shows that the five leading salt-producing States during 1905 were Michi- 
gan, 9,192,173 barrels (36.56 per cent); New York, 8,359,121 barrels (32.19 per cent); 
Ohio, 2,526,558 barrels (9.73 per cent); Kansas, 2,096,585 barrels (8.07 per cent); 
and Louisiana, 1,055,186 barrels (4.06 per cent). These five States contributed 90.61 
per cent of the total quantity of salt produced in the country during the year. 


DOMESTIC CONSUMPTION. 


The following table has been compiled to show the increase in the proportion of 
salt produced in the United States which has entered into domestic consumption. 
Of the total consumption of salt in the United States the quantity of salt of domestic 
production used increased from 63.5 per cent in 1880 to 95.7 per cent in 1905, while 
the consumption of salt imported into the United States decreased from 36.5 per cent 
of the total in 1880 to 4.3 per cent in 1905. The actual consumption in 1905 was 
20,872,700 barrels, that of 1880 was 9,384,263 barrels. In 1880 the production in the 
United States was 5,961,060 barrels and the imports 3,427,639 barrels; in 1905 the 
production had increased to 25,966,122 barrels, while the imports had decreased to 
1,151,133 barrels. 


Supply of salt for domestic consumption, 1880-19055. 


[Barrels.] 
Source. 1880. 1890. | 1900, 1904. 1905. 

Domestic production ...................... 5,961,060 | 8,876,991 | 20, 869, 342 | 22,030,002 | 25,966, 122 
Import 3, 427,639 | 1,838,024 | 1,427,921 | 1,186,712 | 1,151,183 
Total .........-.2eeseeeeeeeeeeec eee e! 9,388,699 | 10,715,015 | 22,297,263 | 23,216,714 | 27,117,255 

Px porta c os cei NS 4, 436 17,597 ' 53,600 | 99, 743 244,555 
ESO MIT eee NE ENSE a 

Domestic consumption.............. 9, 354, 263 | 10,697,418 ¡ 22,243,613 | 23,116,971 | 26,872, 700 
Increuse over preceding year ............. | Eo 877,610 | 1,274,634 | 3, 068, 664 3,755,723 
Percentage of imports to total SOBSDPIDHOR, 36.5 17.2 6.4 5.1 .. 4.3 


IMPORTS AND EXPORTS. 


The tariff act of 1894 placed salt upon the free list, and importations increased to 
434,155,708 pounds in 189+ and to nearly 560,000,000 pounds in 1895. In 1896 the 
imports of foreign salt amounted to 520,411,822 pounds. The tariff act of 1897 
returned salt to the dutiable list, and salt in bags, barrels, or other packages is now 
subjected to a duty of 12 cents per 100 pounds (33.6 cents per barrel), and salt in 
bulk is taxed at the rate of 8 cents per 100 pounds, or 22.4 cents per barrel. The 
duty on imported salt in bond used in curing fish taken by vessels licensed to engage 
in the fisheries and in curing fish on the navigable waters of the United States or on 
salt used in curing meats for export may be remitted. The imports were 403,465,945 
pounds in 1901; decreased to 369,528,186 pounds in 1902 and to 327,960,707 pounds in 
1903; increased to 332,279,481 pounds in 1904, and decreased to 322,317,211 pounds 
in 1905. 
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The following table shows the quantity and valueof the salt imported and entered 
for consumption in the United States in the last five years: 


Salt imported and entered for consumption in the United States, 1901-1905. 


[ Pounds. } 


In bags, barrels, and In bulk For the purpose of | | 
a other packages. | : curing fish. | Total quan-: Total 
Year SS eS MAII! Ma eee tity. value, 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
1901 ...... 117,140,959 $413,596 | 171,067, 229 | $165,803 ¡ 115,257,757 | $96,625 | 403, 465, 945 76, 34 
1902...... 115, 480, 793 | 422,304 | 151, 169, 362 | 135,552 | 99,878,031 86,698 | 369,528,186 | 647,501 
1908 ...... 72,838,011 | 259,029 | 147,635,246 | 134,714 | 107,487, 450 | 102,205 | 327,960, 707 | 495,948 
1904 ...... 69,657,850 | 209,509 | 143, 903,175 | 135,408 | 118,718, 456 | 122,837 | 332,279, 481 , 467, “A, 
1905 ...... 73, 252, 959 | 247,853 | 155,091,301 | 153,914 | 93,972,951 90, 422 | 322, 317, 211 | 492, 1*9 
Salt of domestic production ecported from the United States, 1900-1905. 
(Pounds.] 
Year. | Quantity. | Value. | Year. Quantity. | Value. 
——— —— C ——— ——— — — — — Se 
A Sale WR UEPR SES 15,021, 861 $65, 410 Eoo T 25, 499, 630 £95, 570 
A AE 18, 865, 247 86,414 | 1904 .............. eere. 27, 928, 090 113, 625 
1900. ee E E ntis 10, 188, 771 55, 432 | 1905 sone toi y eae ed 68, 175, 356 239, 223 


In connection with the foregoing tables it ig interesting to note the sources from 
which the imported salt is obtained and also the markets supplied by the exports of 
domestie salt. 

The following table, which gives the imports of salt during the last three fiscal 
years, together with the country of origin, shows a considerable decrease (nearly 10 
per cent) in the year ending June 30, 1905, as compared with the preceding vear. 
This is due principally to the sharp decline in imports from the West Indies (Turks 
Island), following the general trend of several years. 


Imports of salt during the fiscal years ending June 80, 1903, 1904, and 1905. 


$ [Pounds.] 
1903. 1904. D. 
Country from which im- dt loe i ed oec DRE IS 
ported. Quantity. Value. Quantity. Value. Quantity. Value. 
United Kingdom ..... —— ! 113, 828, 493 | $349, 509 95,943,611 | $301,696 | 100,702,646 ' €291, 51 
[ülya vos sere ete gas: | 76,360,106 | 53,011 | 106,060,288 | 75,756 | 96,197,755 | — 65,756 
Canada isis | 8, 884, 424 26, 697 11, 102, 273 27,529 11, 808, 725 41, 120 
West Indies.................. | 131, 253,695 | 113,578 | 105, 160,371 89, 878 66, 403, 633 60, 717 
Other countries.............. | 11, 816, 828 22,171 20, 882, 959 20,371 83, 464, 266 | 34, 290 
DOU o crie Mee ee Exe | 342, 143,546 564,966 | 342,149,502 | 515,230 | 308,572,025 | 496, TH 
| 


The exports of salt from the United States nearly doubled in the year ending June 
30, 1905, as compared with the year ending June 30, 1904, which before was the 
record year. As may be learned from the following table, the chief features of the 
fiscal year were the increase of exports to Cuba from 730,021 pounds in 19M to 
15,983,822 pounds in 1905; the increase of exports to Asiatic Russia from 315,550 
pounds in 1904 to 11,141,900 pounds in 1905; the increase of exports to Japan from 
3,379,256 pounds in 1904 to 4,950,730 pounds in 1905; and the decrease of exports to 
Quebec, Ontario, Manitoba, ete., from 13,503,496 pounds in 1904 to 8,533,251 pounds 
in 1905. 


~ 
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Exports of salt during the fiscal years ending June 30, 1903, 1904, and 1905. 
[Pounds.] 


Country to which exported. 


Bermuda ..................-.. ess. 
Dominion of Canada: 
Nova Scotia, New Brunswick, 


Quebec, Ontario, etc 

British Columbia .............. 

Newfoundland and Labrador.. 
Central American States: 

Costa Rica 

Guatemala 

Honduras 


6Oonr na... o oason o». ...0. 


.... 9. .:<50.0500.<00. 2... 


€" no ones no ..o ooo 


MEXICO ido 
West Indies: 
Brüsli tse RE EHE LEVE | 
Danish asocio i 


e... o... ... 00. 0098950%02.»2..<.0.0.00.0..0. o 


E: 
Philippine Islands 
British Africa 
Other countries 


aonvo..o...o.n nooo 


.. ne. onto oo roo e.n.eo eo. ..o 


Los ooo rn .<<.o<...oeo. 


.Loe..e nc. .en..n.n..n..o..e..e. ae eo. ...o 


1903. 


95, 500 
161, 248 
15, 608 


142, 661 
78, 528 
99, 532 

411, 767 


39, 699 
207, 810 
5, 418, 425 
1,310 
182, 210 
118, 800 
2, 350 
960 

10, 600 
157, 126 


1904. 


Quantity. | Value. | Quantity. | Value. 


67 
1, 240 


314, 400 
204, 380 
229, 247 


53, 320 
13, 503, 496 
1, 543, 133 


122,110 | 


164, 450 
974, 306 
240, 267 
384, 189 
137, 155 
2, 673, 137 


47, 446 
4, 160 
14,775 

1, 800 

38, 693 
730, 021 
166, 675 
3, 379, 256 


8, 635 
116, 131 


| 16, 446, 380 70, 296 | 25, 508, 577 


bad 
8 


1, 564 
4,526 
1, 762 
2, 978 
1,190 

22, 821 


839 


99, 066 


WORLD'S PRODUCTION. 


1905. 
Quantity. | Value. 

22,745 $535 
199, 835 1,851 
26, 494 193 
42, 020 551 
8,533,251 30, 216 
2, 975, 921 7,615 
209, 910 2,075 
167, 604 1, 407 

1, 836, 913 5, 715 
561, 488 2, 982 
454, 776 3, 266 
908, 175 5,215 


2, 283, 925 20,581 


21, 747 159 
12, 700 161 

600 7 

| 28, 379 312 
15, 983, 822 67,297 
157, 658 827 
4,950, 730 14,157 
43, 425 150 

11, 141, 900 23, 039 
112, 485 491 

6, 700 30 

32, 102 321 

| 1,500 15 
139, 749 1, 208 

| 50,886, 454 | — 190.376 


In the following table the statistics of salt production in the principal countries of 
the world are shown for the years 1900 to 1904, as far as statistics are obtainable. 


The production of salt in Turkey is not included. 


The industry in that country, as 


in Austria-Hungary, is a government monopoly, and no statistics of production are 
published. For the sake of convenience the quantities are expressed in short tons. 


The world’s salt production, 1900-1904. 
{Short tons.] 


United States. 


Year. 
Quantity. Value. 
1900.......... 2,921,708 $6,944,003 
1901... cad 2,877,932 6,617, 449 
1902. 24.2 3, 339, 891 | 5, 665, 636 
1908 Luce scale 2,655,533 | 5, 286, 988 
1904.......... 3, 084, 200 | 6,021, 222 


a Includes product of Algeria, 


United Kingdom. 


2, 084, 709 23, 059, 600 


1,997,566 | 
2,121, 147 
2,113, 431 
2, 118, 629 


2, 804, 950 
2, SOS, 83S 
2, 967, 676 
2, 900, 375 


France.a 


1,199, 675 
1,014, 093 

982, 479 
1, 096, 017 
1, 292, 557 


| 


Quantity.| Value. (Quantity. Value. | Quantity. 


$2, 415, 973 
2, 012, 800 
2, 605, 800 
3, 036, 930 

3, 650, 052 


German Empire. 


Value. 


1,668, 912 181,627, 500 
1,724,747 | 5,064,500 
1,745,226 | 4,992,600 
1,567,296 ' 4,587, 767 
1,875,723 | 4,693,122 
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The world’s salt production, 1900-1904—Continued. 


Japan. | Italy. Austria-Hungary 
Year. A a i 
Quantity. Value. | Quantity. Value. Quantity. | Value. 
PA 726,545 $4, 808, 185 404,715 $602, 440 465, 833 815, 415,783 
MUN AREA 761,575 4, 459, 245 479, 706 668, 982 569, 725 15, 556, 481 
INE ARA | 684, 330 4,415, 145 505, 401 711, 400 575, 936 16, 071, 980 
NOUS PA 724,750 4,692, 539 538, 480 717, 466 630, 076 | 16,180,748 
D MNA | (b) (b) 511, 827 713, 595 595, 335 | 16, 024,783 
Russia. Spain. India. 
Year. ee eee Hi ——— 
Quantity. Value, Quantity. | Value. Quantity. | Value. 
A VERA, PEA ce Mor RR Mo CER 
INN API | 2,169, 232 (c) 495, 965 8824, 535 1,125,611 $1, 146, 563 
190], crias 1, 880, 438 $3, 591, 973 380, 363 599, 934 1, 234, 839 1, 821,74 
IN iade 2, 035, 969 8, 894, 162 470, 057 707, 424 1, 231, 058 2, 481, 357 
E: PA (d) (d) 471,116 670, 247 1, 002, 221 2,420, 260 
IE. AP | (d) (d) 599, 292 738, 848 1, 236, 702 (e) 
| Canada. Other countries. | Total. 
Year. —— — 
, | Quantity. | Value. Quantity. Value. | Quantity. ` Value. 
HUN er 62, 055 $279, 458 f81,717 $511, 737 13, 406, 777 | $43, 84, 990 
|) PEPERIT 59, 428 262, 328 f 541,613 2, 463, 670 13, 522, 025 45, 989, 857 
|? AAA 63, 056 288, 581 f 125, 467 970, 522 13, 880, 017 | 45, 613,3% 
o i2 o5 62, 452 297,517 f 477,000 1, 106, 000 13,674,341 | 45, 858, 30 
2006... is isse 68,717 318, 628 f 584, 000 1, 543, 000 14,727,771 | 47, 620, 086 


a Government monopoly. 
b Production and value in 1903 used in making up the total for the world's production in 194. 
j c Value per ton assumed to be the same as in 1*99 in making up the total for the world's production 
or 1900. 
d Production and value in 1902 used in making up total for world's production in 1903 and 1904. 
e Value for 1903 used in making up total for 1904. 
f Probably 600,000 tons should be added annually for countries not furnishing statistics. 


BIBLIOGRAPHY OF THE MORE IMPORTANT RECENT LITERA- 
TURE ON SALT.« 


TECHNOLOGY AND ORIGIN: 
Chatard, Seventh Ann. Rept. U. S. Geol. Survey, 1888, p. 491. 
Englehardt, Bull. N. Y. State Museum No. 11, 1893, p. 38. 
Hubbard, Mich. Geol. Surv., vol. 5, pt. 2, 1893, p. 1. 
Ochsenius, Chem. Zeit., vol. 11, 1887. (Bar theory.) 
Wilder, Jour. Geol., vol. 11, 1903, p. 725. 
DISTRIBUTION: 
California— 
Bailey, Bull. Cal. State Min. Bureau No. 24, 1902, p. 105. 
Kansas— 
Kirk and Haworth, Mineral Resources Kansas, 1898, p. 67. 
Louisiana— 
Lucas, Trans. Am. Inst. Min. Eng., vol. 29, 1900, p. 462. (Rock salt.) 
Veach, La. Exp. Sta., pt. 5, 1899, p. 209, (Rock salt.) 
Veach, ibid., pt. 4, 1902, p. 47. (Northern Louisiana salines.) 
Michigan— 
Lane, Ann. Rept. Mich. Geol. Surv. for 1901-1902, p. 241. 
New Mexico— 
Darton, Bull. U. S. Geol. Survey No. 260, 1905, p. 565. (Zuñi.) 
New York— 
Merrill, Bull. N. Y. State Museum No. 11, 1893. 


———— 


a Taken from Economic Geology of the United States, by Heinrich Ries, 1905, p. 134, 
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DISTRIBUTION—Continued. 


Ohio— 
Root, Ohio Geol. Surv., vol. 6, 1888, p. 653. 
Oklahoma— . 
Gould, Trans Kans, Acad. Soc., vol. 17, 1901, p. 181. (Salt plains.) 
. Teras— 


Cummins, Second Ann. Rept. Tex. Geol. Surv., 1890, p. 444. 


(Northwestern Texas.) 
Richardson, Bull. U. S. Geol. Survey No. 260, 1905, p. 573. (Trans-Pecos region.) 
Utah— 


Mineral Resources for 1888, U. S. Geol. Survey, 1890, p. 605. 
Virginia— 


Eckel, Bull. U. 8. Geol Survey No. 213, 1903, p. 407. (Southwest Virginia ` 
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SULPHUR AND PYRITE: 


INTRODUCTION. 


The sulphur and sulphuric-acid supply of the United States is at present derived 
from three distinct, though related, sources. The supply is furnished (1) by native 
sulphur or brimstone, (2) by iron pyrite, mined specially for use as a source of sul- 
phuric acid, and (3) as a by-product from sulphides carrying workable percentages 
of copper, lead, ete. The statistics furnished in this volume are believed to be com- 
plete so far as the first two sources of supply are concerned; but as yet it has not 
been possible to secure accurate data as to the quantity of acid produced purely as a 
. by-product in the metallurgy of copper and lead. 


SULPHUR PRODUCTION. 


In 1905 the production of sulphur in the United States amounted to 181,677 long 
tons, valued at $3,706,560. The bulk of this output was, of course, from Louisiana, 
while Nevada and Utah produced appreciable tonnages. The development work 
now being actively carried on in Colorado and Texas did not furnish any commercial 
production in 1905, but may reasonably be expected to add considerably to the output 
of 1906. 


Production of sulphur in the United States, 1880-1905. 


[Long tons.] 
| 
Year. Quantity.. Value. | Year. | Quantity. Value. 
e n oper EA AL. 586 $21,000 | 1893.........ss senes | 1,071, — $42,000 
o NERONE E 536. — 21,000 | 1894 ........... eee | 416 20, 000 
TAG) ocio E ao ados 536 21,000 1895 euet eetesin s eden 1,607 42, 000 
VBS s Loser v EE 893. — 27,000! 1896...............-....- | 4, 696 87, 200 
IS ees consc herein den 446 12, 000 | I cue LL M a ES 2.031 45, 590 
TAR Le i dari e Ps 635 17,875 89M uices enna | 1,071 32, 960 
je eR c tite cba ee 2,232 75,000 | 1899... ccce | 4,313 107,500 
T. MERE 2,679 100,000 | A | 3, 147 88, 100 
IP M O ^ bu41,691 | 1,257,879 
1 E UE xeu erie 402 | 750 E ^ bU, 874 947, 059 
TOW) A AA RH | 1908... eese b233,127 | 1,109,818 
A UM 1,071 | 39,600 ! 1904 AA 6 $31,373 | 3,478, 568 
Tr NN OUT 2, 400 | 80, 640 A obuia a ' 181,677 3, 706, 560 


aThe statistical tables of this report were prepared by Miss J. B. Clagett, of this office. —D. T. D. 
^]ucludes the production of pyrite. . 
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FOREIGN COUNTRIES. 


SULPHUR DEPOSITS OF MEXICO. 


A description of the more notable Mexican sulphur deposits, by Manuel Barriga, 
has recently been published in the Mining Journal (London). 


The principal sulphur beds are in Michoacan, San Luis Potosi, Mexico, Puebla, and Vera Cruz 
About 87 miles from San Luis Potosi, on the lower slopes of the Angosture Mountains, are layers of 
sulphur, some of which have been worked to the depth of 60 feet without diminishing in quantity 
or showing inferior quality. At Tapona, near Guadalcazar, in the same State, there is sulphur, ard 
likewise in the hacienda Peotillos. Michoacan has deposits in Taximaroa, district of Cinapecuam, 
where the Humaredas and Azufres hills are situated, the former being thus named because of the 
exhalation of aqueous vapors rising from springs known as Hervideros, or geysers. These vapors. 
containing sulphur in great quantity, together with sulphuric and sulphydric acids, form, on 
coming in contact with the alumina and oxide of iron exísting in the springs. an iron alum, which 
is deposited on the margin of the springs. No sooner do the vapors begin to rise than they become 
rapidly condensed, and the sulphur falls to the ground in the form of crystals or dust resulting frem 
the decomposition of the sulphuric and sulphydric acids. 

The Chillador Volcano, on the same hills, owes its name to the noise made by the vapors exha:ed 
from it when coming in contact with atmospheric currents. The rock around the crater is entirelr 
covered with sulphur and sulphurous lava, which also appears on a small crater, known as tbe 
Chillador Nuevo, distant a few hundred feet from the former. This phenomenon may also be 
noticed at other points in the direction of the volcanic belt. Close to the crater of the Currutars. 
the most remarkable volcano of the region, there are several springs of sulphurous waters. and 
on the west is the Lake de los Azufres, which, in constant ebullition, causes the sulphur to condense 
on the shores and in the crevices of the rocks, where it is found in a pure and crystallized state. At 
the distance of about half a mile, in the Jaripeo hacienda, is the Loma del Chino, with springs of 
the same character; and 2 or 3 miles farther to the northwest is the Gallo Volcano, on the brow 
of which are numerous vents where sulphur is found. Near by the Palmar Hill has small crater 
containing sulphur, and others are on the Maritaro, with venta displaying abundant deposits and 
similar accumulations in the crater of the volcano of that name, under which is Lake Verde, whose 
bed is covered with sulphur mixed with sulphurous clay. On the lake shore is a large quantity «i 
pulverized and crystallized sulphur, and on the Cerro de los Azufres there are several exceedinz.r 
rich beds, which yielded more than 150 tons of sulphur after the product had been refined. 

In the State of Mexico, sulphur exists in Temascalcingo, in the Solis Hill at Ixtlahuaca, and in the 
crater of the Popocatepetl volcano. Puebla hassulphur beds at Chinahutla and Chignahuapan, ir. th: 
district of Alatriste, and in the vicinity of Atlixco. In the environs of the city of Puebla, between 
it and the volcanoes adjacent, there are numerous springs, nearly all of which are used for medicinal 
purposes, Near Tepezala, Aguascalientes, sulphur is found proceeding from the decomposition of the 
minerals with which 1t was combined. Queretaro has sulphur in the Canada of Hilitlilla, a fes 
miles west of Guadalajara in Jalisco, on a hill named the Coll; and on the Orizaba and Ixtlalcihuatl 
volcanoes, in Vera Cruz, and Mexico, sulphur is found in quantities sufficient to yield profitable re 
turns. There are also sulphur beds in Chiapas, Guerrero, Lower California, and Durango, the exter- 
sive deposits of Mapimi lying in the last-named State. 


PRODUCTION OF SULPHUR IN ITALY. 


As most of the sulphur imported into the United States is obtained from Italy, it 
will be of some interest to know the yearly production of this mineral in that coun- 
try. In the following table the statistics of the quantity and value of the sulphur 
produced in Italy since 1899 (practically all of which is obtained from the Island 
of Sicily) are taken from the official report Rivista del Servizio Minerario: 


Production of sulphur in Italy in 1899-1904. 


| 
Year. Quantity. Value. Year. Quantity. Value. 
Long tons. | Lonq tons. 
TODD e 554, 638 | $10,392,415 | 1902 .................... 656, 372 | $12, 702, 0 
IO a xor us 035, 522 10, 212,903 | 1903.................... 849, 007 16, 999, 675 
Vi aise 572, 106 10, 784, 192 | 1901: screen PAN aeons aeons 
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EXPORTS OF SULPHUR FROM SICILY. 


It may be found of interest to consider in connection with the foregoing statistics 
the following table, which gives the exports of sulphur from Sicily for the years 1902 
to 1905, inclusive. This table and the table following have been compiled from the 
annual statements published by Mr. Alfred S. Malcomson, of New York. 


Total exports of sulphur from Sicily, 1902-1905. 


[Long tons.) 
Country. 1902. 1903. 1904. | 1905. 

a e ———— A => ]]áÁ 
United States in dui esas ue p oe deed e uen 168,920 | 157,068 , 103,189 | 69, 215 
SAA feels ac Qccewbs e re cua Slat s E E EIE e, |. 67, 634 76,076 | 104,720 100,372 
iy m m— ae oseauae = 45,601 | 45,576 | 78,694 99,289 
United Kingdom iS uae ete E RE 25, 475 19, 209 17,918 19, 123 
Greece and Turkey id uk ue dr ME REGERE UR RE . 20, 499 22,168 25,377 25, 425 
NS sicci Eee A E UE EFPCRE COUR NM qne 12, 842 18, 324 12, 434 15, 566 
O AAA NS das 17,294 15, 068 15, 142 14,297 
GGOTMADN 2 Soest cas ec ease ae ose a aE 25, 908 82, 569 31,612 27, 263 
PIB A oed en dev a eas a BG Red La O ane gae 19, 085 17,925 23, 374 24, 903 
Belgium ose A A sona eM Dee Ea pd 12, 322 14,310 18, 627 14, 459 
¡o seem Ses ey A ees 8, 648 5, 160 8, 121 4, 405 
Sweden, Norway, and Denmark.....................- eene 24, 918 28, 290 20, 110 21,352 
Other Countries MC cS = 18,171 | 23,680} 23,949 | — 19,779 

To tie E RR RR ERROREM | 461,817 | 475, 423 | 478,267 | 455,448 


The quality of Sicilian sulphur imported since 1902 has been as follows: 
Quality of Sicilian sulphur received at the different ports of the United States, etc., 1902-1905. 


[Long tons.) 
| 1902 1903, 1904 1905 
Port. | Best | Best : Best Best 
unmixed! bande unmixed rad unmixed ELE ‘unmixed Dind 
| seconds. 29 | seconds. seconds. seconds. : 
New York........... 76,183 27,045 64, 226 19, 805 40, 035 10, 450 25, 820 16, 240 
Philadelphia........ 3, 500 10, 399 6,510 11, 900 3,725 4, 825 800 1,850 
Baltimore........... 9, 065 2, 400 10, 900 2, 700 3, 370 AAA viu vL 
Boston .............. 2, 205 2, 300 5, 822 2, 450 10, 645 1, 750 9, 595 1, 010 
New Orleans........].......... 1,000. 1: Los A to enaa eee HIR tttm 
Portland, Me........ 26.398. ies 26, 835 oasis 23,694 .......... 17,900 astros 
Other ports......... "EN c em 5,920 |.......... E A M 
Total.......... 125,776 43,144 120.213 36, 855 84, 764 18, 425 00, 115 19, 100 
Total imports. 168, 920 157, 068 103, 189 69, 215 


The stocks of sulphur on hand in Sicily during the years from 1901 to 1905, inclu- 
sive, are shown in the following table: 


Stocks of sulphur on hand in Sicily, 1901-1905. 


Year. | Long tons. | Year. Long tons. 
A O A 302: ALO 1901. oi rou rs ESTA 375,115 
A eee sue ducS vues em es 324; 268:1: 1900 2. 22 Suc pSeHE EN v XR x AA ERE 455, 174 


1140 MINERAL RESOURCES. 


PRICES OF SICILIAN SULPHUR. 


During 1905 prices ranged as usual for Sicilian sulphur from $19.50 to $22.50 per 
long ton, ex steamer at New York. The control over this industry is so complete 
that prices naturally show little of the variation characteristic of industries in which 
free competition exists. 

IMPORTS. 

The sulphur imported into the United States is produced principally in Sicily and 
Japan, with very small quantities from Mexico and Chile. The following table 
shows the quantity and value of the sulphur imported into the United States for 
each year since 1901: 


Sulphur imported and entered for consumption in the United States, 1001-1905. 


; [Long tons.] 
| Crude. oun sul-| Refined. Allothera | 
Year. ea ee ee | Total 
| Quan- ; Quan- Quan- | Quan yee 
tity. Value. tity. Value tity. ' Value tity Value 
PA A A A A ee 
E A | 174,160 $3,256,990 748 |$20,201 268 ! $6,308 33 | $1,407 &, 287.96 
W902 22 2 ele eeeseu ese . 170,601 ^ 3,334,002 738 | 19, 954 14 369 27 | 3,325 ' 3,357.60 
IO is ' 188,990 3,649,756 1,854 | 52,680 160i 8,746 29 | 3,508 3, 700, 6% 
E A 127,996 2,462, 360 1,332 | 39, 133 163 | 4,373 41 5, 103 | 2.511. 69 


“i 


a Includes sulphur lac and other grades not otherwise provided for, but not pyrite. 


¡A | 82, 961 | 1, 528, 136 572 | 16, 037 779 | 19, 960 xi 3,352 , 1,567.49 
i 


In the next table are given the statistics of imports by countries from which the 
sulphur was exported to the United States and by ports at which it was received 
during the fiscal years 1903 to 1905, inclusive. Canada and England, which are 
given in these tables as exporting countries, did not produce any sulphur, but were 
the countries from which it was exported to the United States. 


Statement, by countries and by customs districts, showing the imports into the United Naiti 
of crude sulphur or brimstone each fiscal year, 1903-1905. 


TOMI oi site O 181,130 | 3,549,370 ! 169,172 | 3,231,623 91,464 1,650,197 
| 


[Long tons.) 

Countries whence exported and 1903. 1904. 1905. 
customs districts through which | -— .——. — ooo Bo eS "e rp 
imported. Quantity.| Value. 'Quantity. Value. Quantity.’ Value, 

COUNTRY. 

CANKAR o uc eR A rese D S wi ere Gee 1 Son A AO 

England AA TRECE LAUDE RE RS 10, 060 $214, 456 7,030 157, 251 2, 322 $51, 52 

A E e Rete d res 153,782 | 2,997,908 | 149, 383 | 2,833,269 69,196 = 1,305, a 

JA PAT 2 io RDUM 16, 167 315,833 |. 11,651 218, 366 19,887 | 327,62 

Other countries ....... see eee esses 1,121 21,173 ' 1,104 22,712 59 ]. 5n 

TOUT o darles ps o ped Tod Lettres 181,130 | 8, 519, 370 | 169, 172 3, 231, 623 | 91, 464 | 1, 6865, 18: 
DISTRICT. | Fo | 

Baltimore, Md....................... 11, 984 232, 780 11,650 223; 409) O EE 

Boston and Charlestown, Muss...... | 14,362 303, 548 19, 980 407, 811 13,227 |. Mu 4 

New Orleans, La..................... 609 19: RA acque merce dr deux Qe eat 

New York, N. Vicario QR, «55 1,917,523 |. 79,119 1,471, 412 36, 929 | 693, 70; 

Philadelphia, Pa.................---- | 11,635 219,081 | 16,178 307, 508 6,505 — 110,58 

Portland, Me....... Lesen 20,559 | — 522,991 | 31,270| 611,752 | 14,50 275,88 

San Francisco, Cul .........uuuuuuuus. 10,523 208,539 | — 8,310 158,*06 | 15,005 | 240, 080 

Willamette, Oreg..................... | 4,151 16,283 | 1, 368 28, 365 3, 419 62, 010 

AAV other 2 osos eOU eek eS DES 2,452 49,436 | — 1,297 22, 480 1739 — 33427 
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WORLD'S PRODUCTION. 


The following table shows the estimated quantity of sulphur produced by all 
countries for the years 1902 to 1904, inclusive: 


World's production of sulphur, 1902-1904. 


[Metric tons.] 


1902. | 1908. 1904. 
Country. = MM 
Quantity. Value. Quantity. Value. Quantity. Value. 
United States ................ a A cetus (G) A (a) (a) 
AUS ES 3,721 $18, 121 4,475 $20, 905 6, 288 $27,184 
FETADCO. does tia 8, 000 18, 914 7,400 15,015 5, 447 16, 673 
GOCE 4 ruolo e ossis 1,391 24,162 1, 400 24,375 569 17,671 
Hungary. id 105 2,947 135 3,816 143 4, 405 
TAN ae E 63,581,671 | 8,131,732 | b 3,690,532 | 8,541,225 | 63,539, 444 8, 026, 347 
JEDAIS ess erum d eo RN Iu px 18, 287 219, 993 22, 914 284.020 [sss v A 
RUSSIA cl 1, 800 A A O eR ERE na 
Spain A ae ees 4 EF UE b 15, 442 88, 736 88, 600 41, 730 40, 389 44,632 
Sweden ...............- eee 74 A seem ees 35 148 
a Included with pyrite. b Crude rock. 


PYRITE PRODUCTION. 


In 1905 the production of pyrite amounted to 253,000 long tons, valued at $938,492, 
as compared with 207,081 long tons, valued at $814,808 in 1904, an increase of 45,919 
tons in quantity and of $123,684 in value. The States producing pyrite in 1905 were 
Virginia, California, Massachusetts, New York, Alabama, Georgia, Ohio, Indiana, 
and South Dakota, given in the order of their rank as producers. South Dakota, 
which reported no pyrite in 1904, contributed a small quantity to the output in 1905. 
The only change in order of rank in 1905 was that New York displaced Georgia for 
fourth position, the latter State falling to sixth in rank. 


COS'T OF MINING AND MILLING PYRITE. 
Recent data 4 on Virginia practice may be summarized as follows: 


Cost of mining and milling pyrite. 


Cost per ton 
Mining: hoisted. 
Labor inene di ru Rea a we hed cus Pace an BAe RD REDE CU S ARGUS oa dob ac RUE dU Ue $0. 77 
do A Uo INE one S Evo dA CE e audes 01 
POWGCE Clk co oy coc tees ows s etaed silere eel ated ee la ipd E eee ERA Lor Eq frais 12 
Drill parts, Pipe; 000. Lacoste E ess ws abite vnd sed ee pM e Mee ee ewan ea care 01 08 
PUG yee wnt aaa AS beste Eee A re aid v QUA OM apo ara ac eae ae . 06 
Oiland Waste de E O .03 
Tools and Supplies. «cioe ra me Eur aaa Enix A AAA Rap . 03 
Milling: 
Da DO Rie Saisie eeu ew ci eh Lum c e ec o Dog ord A A EE Duo a COE a ad Ba ee „4l 
Fuel A NR . 04 47 
Supplies ge A AA EA AAA A A AE . 02 
General expenses: 
Superintendent, clerk, watchman, €tC.....ooooooooooooconccancononcnoncccccanacononono .10 .10 
Total costs....... RAS DM Mu A e etes aii et eels 1. 60 


a Painter, R. K., Pyrites mining and milling in Virginia: Eng. and Min. Jour., September 9, 1905, 
p. 433, 
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These costs do not include loading, transportation, taxes, depreciation, selling 
expenses, etc. Of course the cost per ton of clean ore increases directly as the ratio 
of concentration. If, for example, the ore is concentrated 2:1, the cost of mining 
and milling, per ton of clean ore, would be double that given in the above table, or 
$3.20. 


Production of pyrite in the United States in 1904 and 1905, by States. 


[Long tons.] 
1904. 1905. 
State. === Ee 
Quantity. Value. Quantity. Value. 
Alabama and Georgia .............. c cee cece ccc cen ccecees 18,369 | $76,101 19,998; $71. 
California............... c 26, 902 132, 905 61,748 247,712 
IDE cioe deco O a er 4, 465 16, 242 3,107 11. 491 
Massachusetts and New Jersey .........00.0 0c. cece cece eeeeee 26,552 | 115,184 ' 424,155 108,705 
NOW LOIRE: ott s ee EIC IE 5, 285 17,705 | 11,985 J9, N3 
Ono EE AEAT E NE E A O, 4,837 | 16,918! 8,44] 32,770 
o A oo ee ANG ee ng Ca eee dun 120, 671 | 440, 753 123, 183 425, Ub 
Totala os crete id ad Epi d 207, 081 | 814, 808 253, 000 | 938, 19 
a Includes also the production of South Dakota. 
Production of pyrite in the United States, 1882-1905. 

[Long tons. ] 

Year. Quantity.| Value. | Year. Quantity. Value. 
ids cxt m eae aes a WERE REFER 
TRS Deed M P 12,000 | $72,000  1894.........................« ! 106,940 , $363.1:4 
DSSS C 25, 000 137,500 | 1895 285i pL REI | 99,549 322, MS 
TSR A I. 35, 000 175,000 | 1896 ais dd 115,483 30,13 
PHSB AIE E A 49,000 | 220,500 | 1897 .............-.. eene 143,201 , 391,51 
TO AA Rpxue NE CR REMIS 55,000 | 220, 000 | TSOR cree PER ER Read Ed 193, 364 593 sul 
DDta T EAEE E p 52, 000 210,000 | 1899... lao coo a 174, 734 | 643. 249 
TIRSS eau re pe See eet che 54, 331 167,698 | 1900 m 204,615 749,991 
DESO. cee ova vine cate ne Maes 93,705 | 202,119 | 1901.2... ce cee ween :a241,691 1,257,579 
D O A 99,864 | 273,745 | 19 .oooococccccnoccccnccnanos a 207,874 | 947,088 
Lo 106; 536 | 338,880 | 1903 ...... ——— a233,127 , 1, 109, $15 
A Ee eee acd 109,788 | 305,191 | 1904.00... 00... cece cece enne 207,081 | S14, Ne 
J Kote cT 75,777 256.552 | 1900 icons RR ER» ws 253, 000 Bx, 497 

. «Includes production of natural sulphur. 
IMPORTS. 


The quantity and value of pyrite containing less than 3.5 per cent of copper 
imported into the United States for each year since 1901 is as follows: 


Imports of pyrüe containing not more than 8.5 per cent of copper, 1901-1905. 


[Long tons.] 


| 


| | 
Year. Quantity.| Value. Year. eee Value. 
A Mh ee oe) ee AP E ess 
| | | 
Ia stan | 403,706 | $1,415,149 | 1904 eee 422,720 — $1,533, 97 
A sad ar CIR A ed | 440,363 | 1,650,852 | 1905 ...ooococcccocccccccnnos 511,946 | 1,774,379 
19095 to A 420,410 | 1,636,450 | | 
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WORLD'S PRODUCTION. 


The following table shows the pyrite production in the principal producing coun- 
tries, and also shows to what extent pyrite has supplanted sulphur for acid making. 
In the case of Spain the exports are taken instead of the production for such years, as 
being considerably more reliable. 


World's production of iron pyrite and quantity of sulphur displaced, 1900-1904. 


[Long tons.] 
\ 
Country 1900 1901. 1902 1903 | 1904 
| 

SDHIlcol des 350, 296 393,397 | 142,708 153, 543 | 159, 292 
FIG. A opes dE psa 300, 170 302, 605 313,204 | 324,212 267, 268 
Portal ui nde 339, 892 331, 641 407,173 370, 253 377,540 
United States......oooocococcocccccnconono 204, 615 234, 825 207, 874 233, 137 253, 000 
e A A eens 166, 724 154, 954 162, 613 168, 307 172, 030 
NOWAY cocoa cute Sees ee 97,387 | — 100,283 | 101,016 | 127,887; — 131,499 
Hüungaty ar er er c Reate DIE 85, 602 92, 428 104, 806 | 95, 560 | 96, 618 
A A a terti A. 70, 465 87, 969 91, 704 99, 857 110, 240 
Canadi. A es verom iu cud 35, 742 31, 483 81,800 | 33, 039 12,010 
Newfoundland ....................- eese. Nil. 7,532 26, 000 42, 000 60, 200 
PSAs se al do EIE 22,789 30, 248 26, 048 (b) (b) 
United Kingdom......................... 12, 279 10,241 9, 168 9, 639 10, 287 
Bosnia and Herzegovina ................. 1,673 4, 498 5,088 6, 484 10, 257 
AA ba tiic cp. 394 (5) 699 709 1, 068 
aptid "EL 176 Nil. (5) f 7,670 15, 706 

Total 262.50 A as 1,688,204 | 1,782,104 | 1,629,901 | 1,672,297 ; 1,676,004 

Sulphur displacede................. 759, 692 801, 947 793,465 | — 752,594 754,202 


a Includes Algeria. 
bStutistics not available. 
c Based on estimated 45 per cent of sulphur content. 


TOTAL CONSUMPTION OF SULPHUR IN UNITED STATES. 


The sulphur content of domestic and imported pyrite, which taken together con- 
stitute the total domestic consumption, is given in the following table: 


Consumption of sulphur in the United States, 1908-1905. 


[Long tons.] 
Source. 1908. 1904. 1905. 
Domestic sulphur and sulphur content of pyrite......... 0.2.2... ee enees 108,967 | 220,478 274, 863 
Pin ported Sulphur... ecdcsetewiness ce d s ROS aos Pera es 191,033 | 129,532 84, 339 
Sulphur content of imported pyritea ........... 0. cece eee eee eee eee 189,184 | 190,224 | 230,376 
Total domestic consumption .................-cceee ee rere 489,184 | 540, 234 589, 578 


==, ARS ——9—————M—— —————— 


a Based on average sulphur content of 45 per cent. 


. BARYTES” 


PRODUCTION. 


In 1905 the production of crude barytes in the United States amounted to 48,235 
short tons, valued at $148,803 at the mines. This represents the crude barytes after 
being taken out and hand-cobbed, ready for shipment to the mill. This production 
shows a decrease of 17,492 tons in quantity and of $26,155 in value as compared with 
the production of 1904, which was 65,727 short tons, valued at $174,958. The aver- 
age price per ton of the 1905 production was $3.08, an increase of 42 cents over the 
price per ton in 1904 ($2.66), but only a slight increase over the price in 1903 ($3.02). 
The producing States in 1905 were Missouri, Tennessee, Virginia, North Carolina, 
and Kentucky, given in the order of their rank as producers. In the following table 
are given the quantity and value of the production of barytes in the United States i in 
1903, 1904, and 1905, by States. 


Production of crude barytes in 1903, 1904, and 1905, by States. 


[Short tons.] 
1903. 1904. 1906. 
State. Bieta ae Ge Se SS Se 
Quantity. Value. Quantity. Value. Quantity. Value. 
Misaouri 4d tse a e E e LSWAS 23,178 $77, 712 25, 498 $75, 552 26,761 $84, 095 
North Carolina .............. 6, 835 21, 347 13, 413 33, 930 5,519 21,545 
Tennessee........ ........... a 14, 684 32, 691 a 15,602 34,024 | a 9, 487 15, 325 
VII lA MM 5, 700 20, 400 | 11,214 31, 452 6, 468 27, 838 
be aL $ EA __— E 


TOA as 50, 397 | 152, 150 i 65, 727 174, 958 48, 235 148, 803 


a Includes small production from Kentucky. 
It will be seen from this table that Missouri shows a slight increase in production 
and a considerable increase in value. The other States show a decrease in output. 
IMPORTS. 


In the following table are given the quantity and value of the manufactured and 
crude barytes imported into the United States since 1901: 


Barytes imported and entered for consumption in the United States, 1901-1905. 
{Short tons.] 


Manufactured. [t U nmanufactured. - 
Year. Se 
Quantity. | Value. , Quantity, tity. | Value. Value. 
A Robin dug ovrt ORE E wel id ewan eae 2,454 ¡ $27,062 | s xin pen $12, 380 
NOD telnet E P PAM | $96, 37,389 | E 14, 322 
O oh occas AARE AE | 5,716 | 48,726 | ; 105; 22,77 
EL TT TERR | 6,630 | 48,658 | 7,492 | 27, 363 


1905 ogee tre ee E a esa AA Obi i RIT 4, 803 39, 803 TET 62, 459 


aThe statistical compilation of thís spon was made by Miss J. B. Clagett, of this office. — D. T. D. 
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The table below gives the kind and value of the importa of various other barium 
compounds in 1903, 1904, and 1905: 


Value of the imports of barium compounds in 1903, 1904, and 1905. 


Burium compound. 1903. 1904. 1905. 


e 
A A A at E Pilea Ritt nice SS  ereqqcecc ce 
Witherite, barium carbonate................ c eccle eee er $35, 762 $46, 133 | $45. 074 
Barium binoXide:. umi aaa $4, 549 102, 076 111,56 
A co eue tese ness on erensiaod a ied 68,762 | — 43,604 | — 45,38 
Blanc fixe, or artificial barium sulphate.......................... 35,466 ! 50, 901 | 93, 112 
r —— TEE IIE EL DEAS — — —Ó 

di cmm "cH 224, 539 ! 242. 804 , 2,47 


MINERAL PAINTS. 


INTRODUCTION. E 


The materials grouped here under the head of mineral paints include such iron ores 
as are ground and used in the manufacture of metallic paints; ochers and other clays 
rich in iron, which are used forthe yellow and brown pigments (ocher, umber, sienna), 
and which are occasionally roasted to give red pigments, and fine-grained slates and 
shales of attractive colors, which are ground for use as paints. Many other minerals 
or mineral products are used in the paint trade, such as graphite, chrome, whiting, 
talc, asbestos, barite, etc., but they are disregarded here, being reported in other 
sections of the volume. Other paints, as venetian red, litharge, white lead, orange 
mineral, etc., are purely chemical products, and 88 such do not, strictly speaking, 
come within the scope of this volume, though a brief statement as to their produc- 
tion is given for comparison. Zinc white is, however, included, as it is made directly 
from the ore, without previous metallurgical processes. 


- 


PRODUCTION. 


In 1905 the total production of the natural pigments, consisting of metallic paint 
and mortar colors, ocher, umber, sienna, zinc white, slate, and carbonaceous shales 
and schists amounted to 125,202 short tons, valued at $6,245,173, as compared with 
the production of 1904, which amounted to 115,699 short tons, valued at $5,301,916, 
showing an increase of 9,503 short tons in quantity and of $943,257 in value. 

The following table shows the production of the various mineral paints from 1902 
to 1905, inclusive: 

Production of mineral paints, 1902-1905. 
[Short tons.) 


1902. b 1903. 1904. 1905. 


1 
Kind. SSS eS "c-r SS SS SS SS 
Quantity.| Value. Quantity.) Value. ¡Quantity.| Value. ¡Quantity.| Value. 

Ocher............ 16,565 | $115,708 12,524 | $111,625 16,826 | $110,602 13,402 | $126,351 
Umber........... , 480 11,230 
BIO ccd: 189 4,316 | 666 15, 367 522 12, 960 689 17,004 
Metallic paint ...| «19,020 813, 390 25, 103 213, 109 19, 357 204,377 | c16, 489 176, 722 
Mortar color..... 8, 355 98, 729 10, 863 101, 792 7,526 84, 426 10, 494 120, 430 
Zinc white....... | 52, 615 | 4,016, 499 62, 962 | 4,801,718 63,363 | 4,808, 482 68, 603 | 5,520, 240 
Slated............ e4,071 39, 401 7,106 59, 029 5,370 53,7 5,181 44, 108 
Other pigments.. 11,511 pr AMAN A 2, 736 27, 360 10, 344 240, 318 


— M |—————— |—————d[————— | —— 4 —————— 


112,836 | 4, 761,726 | 119,224 | 5,802,640 | 115,699 5,301,916 | 125, 202 | 6, 246, 173 


aThecompilationofthestatistical portionof thisreportis by Miss J. B. Clagett, of this office.—D. T. D. 

b [n addition, there were produced during 1902, 4.000 short tons of zinc-lead pigment, valued at 
$225,000, and 4,733 short tons of sublimed lead, valued at $449,611. 

cIncludes a small quantity of unground material. 

d Includes mineral black. 

eSlate and shale ground for pigment. 

JS Chiefly other iron oxide pigments. 1147 
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OCHER, UMBER, AND SIENNA. 
PRODUCTION. 


The production of ocher in the United States during 1905 amounted to 13,402 short 
tons, valued at $126,351, as compared with 16,826 short tons, valued at $110,602, in 
1904, a decrease in quantity of 3,424 short tons, but an increase in value of $15,749. 

The combined production of umber and sienna amounted to 689 short tons, valued 
at $17,004, as against 522 short tons, valued at $12,960, in 1904. 


Production of ocher in 1902, 1908, 1904, and 1905, by States. 


[Short tons.] 


| 1902. 1903. 1904. | 1905. 
State. aS eS ES E ES 
Quantity. Value. |Quantity., Value. Quantity. Value. Quantity. Vaine. 
EU M ds -———lereoe- Pint PEE E A AAN AREA ERAS RENE SEQ LR ! £i s 
| | | 
California........... 550: $3,050 (a) (a) 412 | $4,750 780 $3 
Georgia ............. 3,688 — 39.428 | 5,212| $47,908| — 4,752, 44,142. 4,209 | sos 
Pennsylvania....... 9,518 50,259 | — 4,937 | 34,782 | — 4,077 | 29,355, 7,749 72,5% 
Vermont............ o A 454. (a) (a) 2,176; 5,200, (a) | ia 
Other States ........ 2,038 | 18,832 b2,875 | 528,935 65,409 | c27,165 | d 624 d 4.610 
Total.......... | 16,565 145,708! 12,524 | 111,625 | 16,826 | 110, 602 | 13, 402 | 125, 1 
| ; i 
a Included in Other States. 
b Including California, Iowa, Vermont, and Virginia. 
c Including Arkansas, Iowa, Virginia, and Indian Territory. 
d Including Iowa, Vermont, and Virginia. 
Production of ocher, umber, and sienna, 1901-1905. 
[Short tons.] 
Ocher. Umber. Sienna. Total. 
Year. e oia pere pee p eee RE 
¡Quantity Value. Quantity. Value. Quantity., Value. Quantity. Value. 
—— — — ————— - GATOS ————X fe cn MÀ —À MÀ a € A eee 
LIM ia | 16,711 | $177,799 769 | $11,326 305 €9, 304 17,775  S$19.£58 
190 cedes | 16,565 145,708 480 | 11,230 189 4,316 ' 17,234 | 161.24 
TOUS Rer 12,524 111,625 a666 | 15,367 ..........] e eee ^ 13.1190 qx 9€ 
1904 1: c4 CRETA 16, 826 110, 602 092231. 12.900 Lal ss | 17,348 | 121.587 
1905 IL esi opa EE RISE | 13, 402 | 126, 351 a 689 12:004 cheese vad ix | 14, 091 113. 26 


a Includes the production of sienna. 


IMPORTS. 


The imports of ocher, umber, and sienna for the last five years are as shown in the 
following tables: 
Imports of ocher of all kinds, 1901-1905. 


[Pounds.) 
Dry. Ground in oil. Total. 
Year. c A E, — -r 
Quantity. Value. Quantity. | Value. Quantity. | Value. 

Sa MM I S a: pila GM eal | 
A E ET 8, 546, 690 $83. 196 16, 738 $918 | 8, 563, 423 $M. lii 
E I ENE EEE —— 9,987,516 107, 285 19, 668 1,013 10, 007, 1594 108, 28 
1900. 1.2 c eIRX PIX e ERES 9, 839, 999 99, 269 20, 335 1,178 9, 860, 334 100, +47 
A ru Nd ees 9, 130, 916 93, 137 12, 766 683 9, 443, 672 , 95,72 


1905.25. PAs cars a 10, 616, 496 91, 678 15, 985 so 10,632,481 92,3% 


-ea 


—- å 
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Imports of umber, 1901-1905. 


(Pounds. ] 
Year. | Quantity. | value. Value. 
mM TET -———————————— | a],565,431 | $12,510 
IN cesis tcu A as CIRCA eda i RM a wae a aso Ee wis wee ale uS LE Mee US | b 1, 899, 425 | 16, 133 
TANE Sci ge ide t S M er leu qure Amas EPUM as CM E wip E Ms Ses c 2, 169, 570 18, 272 
| 
MS e Ee Fe E aulae d cati d 2, 274, 926 20,511 
(sd Rr EE Ec Cm a RAE EL SOLDI ete eee EL EE | e 2,587, 284 21, 224 


MOS iE pounds '* ground in oil” and 1,562,247 pounds '*dry—crude and powdered, washed 
BE E C. a .999 pounds “ground in oil” and 1,887,426 pounds “ dry —crude and powdered, washed 

c Includes 9,656 pounds "ground in oil" and 2,159,914 pounds ** dry —erude and powdered, washed 
includes 13,133 pounds *' ground in oil” and 2,261,793 pounds “*dry—crude and powdered, washed 
eee 783 pounds ‘‘ground in oil" and 2,580,501 pounds ‘‘dry—crude and powdered, washed 


or pulverized.” 
Imports of sienna, 1901-1905. 


[Pounds.] 
Dry. Ground in oil. 
Year Se T 

Quantity. | Value. Quantity. | Value. 
Hp CM ECC Ne ea ee I EM aL, m ee AA D 
D DM T" "—— ——À———— PM | 1,106,553 - $15,394 13, 861 | $1, 004 
E A RAE EN 1, 634, 878 27, 299 5, 921 494 
A eedineues A ices A E E SS 1, 873, 532 28, 447 1,387 123 
p -—— — —— S (X 1, 286, 301 22,118 5,770 396 
A A EAE MES NS MOI 1,737, 909 26, 097 2, 886 227 


PRODUCTION OF OCHER IN PRINCIPAL PRODUCING COUNTRIES. 


France is the largest producer of ocher, and its output usually amounts to more 
than the combind production of the United States and Great Britain, who usually 
rank second and third in the output of these pigments. In the following table is 
given the output of ocher in the principal producing countries of the world for the 
years 1901 to 1904, inclusive, as far as the statistics are available: 


Production of ocher in principal producing countries, 1901-1904. 
[Short tons.] 


United States. United Kingdom. | | France. | German Empire. 
Year. o aS E cM A Euch. fers SI eus 
Quantity.) Value. "Quantity. Value. Quantity.| Value. Quantity. Value. 
PO suede Lae nee 16,711 | $177, 799 16,287 , $69,585 39,357 | $275, 930 | 77,047 , $102,385 
jv Lope CC 16,565 | 145,708 18,999 | 112,030 38,326 | 361,687; 15,374 27, 563 
TANS aa Geese 12, 524 111, 625 15, 818 82. 839 37,524 | 652,811 | 21,479 63, 291 
WOR coe. a 16,826 | 110, 602 17, 976 88, 656 38,520 | 639, 192 | 21, 062 26, 280 
Canada. Belgium. Spain. Cyprus. 
Year. | C- Mage Sagas SORE MES EIL MR T at EI 
Quantity. Value. |Quantity.| Value. Quantity. Value. Quantity. Value. 
—— ———n sw EE Wie ce eens HORT ——_ el EAS 
1901. dicen 2,233 | $16,735 2,315 | 85,400 181 WR — 2,643 86, 505 
IU ion 4,965 30,495 220 BOO |... pe a 2, 093 4, 810 
IQS od oett: 6,226 | 32,440 220 Tide, ie une jur eR | 093,506. 7, 499 


EL € 3, 925 | 24, 995 196 1,092 iei ves le a 2,540 5,531 


a ‘Umber expres 
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METALLIC PAINT. 
PRODUCTION. 


In 1905 the production of the metallic paint was obtained from the following 
States, given in the order of their production: Pennsylvania, New York, Tenneseee, 
Ohio, Wisconsin, New Jersey, Virginia, California, and Maryland. The following 
table gives the statistics of the production of metallic paint and mortar colors from 
1903 to 1905, inclusive, by States: 


Production of metallic paint and mortar colors in 1908, 1904, and 1905, by States. 


[Short tons.] 
1908. 1904. 1905. 
State. Metallic paint. Mortar colors, | Metallic paint and Metallic paint and 


mortar colors. mortar colors. 


Quantity. Value. Quantity. Value. Quantity.| Value. Quantity. Value. 


————— ——M— dM ————— A d— M  — ——HÁááuá. 


| 
Maryland ........... | A A (ba eee awe | fda stad ones et RN 1,174 $3, #12 


New York........... |  4,660| $42,180 | 6,362! $53,619| 4,550| $53,150 | a7,159 | 76.9% 
Ora | Tl| 12,02 .......... ROOM 1,750 | 21,800 1,589 | 20, 330 
Pennsylvania ....... | 11,120 | 112,810 | 1,800 | 22,200 | 7,710 | 107,609 | 8,596 | 123.5% 
AA A AA sexe a Ra 6,292 36,071 5, 035 36, 3 
Other States. ........ 8,552 | 46,099 | 2,701| 25,973| 5b7,580| 70,673! c3,490 30% 


Total.......... 25,103 | 213,109 uii 101,792 | 26,882 | 288,803 2: 3 2,12 


a Includes a small quantity of unground material. 
b Alabama, New Jersey, and Wisconsin. 
e California, New Jersey, Virginia, and Wisconsin. 


SLATE AND SHALE. 
PRODUCTION. 


In 1905 the total quantity of slate and shale ground and used as pigments amounted 
to 5,181 short tons, valued at $44,108. In 1904 the production, including mineral 
and carbon black, was 5,370 short tons, valued at $53,709. 

The annual production of pigments made from slate and shale during the last tive 
years has been as follows: 


Quantüy and value of slate and shale ground for pigment, 1901-1905. 


l 
Year. Quantity. Value. 


I 

Short tons. | 
O Beane it atr OAN MIA eru e tulo tet Lee Ea ed 4.865 $41,21 
Mr MEDECIN UIT T 4,071 $9. 401 
DL NER RE IRIS RH PEERS AA NACI 7,106 59.05 
100142. oe cse utet os esa sacs Rubeus phe eer C Seta Game Sade c Mind batir 5,370 58. 78 
44. 108 


O it EE Pul Reaper A A AREA 5,181 
| 


aIncludes mineral and carbon black. 


ZINC WHITE. 
PRODUCTION. 


The production of zinc white has been increasing steadily for several years, and in 
1905 the production amounted to 68,603 short tons, valued at $5,520,240, as against 
63,363 short tons, valued at $4,808,482, in 1904. 


a 
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The following table gives the production of zinc white in the United States from 
1901 to 1905, inclusive: 


Production of zinc white, 1901-1906. 


i 
Year. Quantity. Value. 


Short tons 
TCU ee ne A AN A ER ne re en AN | 46,500 | $3,720,000 
A A ahs anne ean N EROR UN, 52,730 | 4,023,299 
A COMPRO 62,962 | — 4,801,718 
A EUREN IM tactile a Hatin MEME RICE, 63,968 | — 4,808,482 
CRA ETS 68,603 | 5,520,240 
IMPORTS. 


The following table shows the quantity of zinc white, dry and in oil, imported 
into the United States in the last five years: 


Imports of zinc oxide (dry and in oil), 1901—1905. 


[Pounds.] 

. Total 

Year. Dry. In oll. value. 
NA el Bie ee AM ence nasi Ee a in Erie EL 3, 199, 778 128, 198 $166, 908 
1902... Ie tL NE 8, 271,385 163, 081 167, 084 
1908 A A A Ged ba aas Balle ob oe pose au Pu quisiera 8, 487, 042 166, 034 188, 494 
E ER TO s EL 2, 585, 661 224,244 165, 110 
1905.5. eoc eb ec nere as IE ek eee en eed wp ie vU 8, 436, 367 842, 944 236, 762 


LEAD PAINTS AND VENETIAN RED. 
PRODUCTION. 


The pigments which have heretofore been noted are true mineral paints, made 
directly from a crude mineral. Certain other paints are of interest for comparison, 
though they are in no sense mineral products, being made from a secondary product 
of one sort or another. Such pigments include white lead (made from pig lead), 
venetian red (made from iron sulphate), etc. 

In the tables following the production and imports of these secondary pigments 
are given for a series of years: 


Production of white lead, sublimed lead, zinc lead, red lead, litharge, orange mineral, and 
venetian red during 1902, 1903, 1904, and 1905. 


[Pounds.] 


| 1902. 1903. | 1904. | 1905. 
Quantity.| Value. | Quantity.) Value. Quantity.¡ Value. Quantity.| Value. 
White lead: | | 
Inoil........ '179, 473, 588/89, 755, 197/125, 348, 000 87, 452, 487/116, 664, 563 $6, 935, 620,125, 534, 000 87, 577, 437 
Drya........ 49,841, 821| 2, 222, 977,102, 424,000, 5, 355, 160/130, 027, 460, 6, 821, 309 147, 818, 000| 8, 261, 212 
Sublimed lead ..| 9,465,500} 449,611] 8,392,000 386,640| 12,954,000 — 550,587 13,954,000} 732,585 
Zinc lead........ 8,000,000. 225,000] 9,000,000; 247,500. 11,558,000, 404,530 13,558,000} 474,530 
Red lead ........ 23,338, 252| 1,263, 112| 17, €64,000, 1,022, 754| 20,541,190 1, 206, 073; 32,756,000| 2,049, R88 
Litharge ........ 25,510,690| 1,238,343| 20, 642, 000 puo 
3| 39, 756, 000| 2, 307, 233 
Orange mineral.| 1,973,521| 139,349] 1,302,000 100, 693/{ 19. 677, 345, 1, 084, 093 i 


Venetian red....| 23, 516,000| 196, 905| 14, 850,000; 134, 635| 14,898, isi 187,737, 13,758,000) 137,541 


— A e e RS Em toe 
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IMPORTS. 


The folllowing table gives the quantity and value of the imports of white lead, red 
lead, litharge, and orange mineral from 1901 to 1905, inclusive: 


White lead, red lead, litharge, and orange mineral imported, 1901-1905. 


[Pounds.] 
White lead. Red lead. Litharge. | Orange mineral. 
Year. Se ee er ee 
Quantity. Value. | Quantity. | Value. Quantity.) Value. Quantity.' Value. 
MOL raras 384, 671 $21, 226 485,466 , $19,369 49, 306 $1,873 | 977,644 | $2. $e 

| 

1902 ....... TONS: 506, 423 25,320 ; 1,075,839 87, 383 88,115 2,908 | 997,494 | 49, 06 
1903 A csEER X 453, 284 24,595 | 1,152,715 40, 846 42, 756 1,464 | 756,742 | SH 
1004. c — 587, 338 33, 788 836, 077 30, 115 44, 641 1,500 766,469 37,1% 


E A os cre RS | 997, 510 34, 722 704, 102 26,553 sd 4,139 | 625, 003 31, 1% 


GEOLOGY AND TECHNOLOGY. 
By Epwin C. EcKEL. 
CHEMICAL COMPOSITION OF OCHERS. 


Annalyses of a number of American and foreign ochers are presented in the follow- 
ing table. A further series of analyses of Cartersville, Ga., ocher will be found on a 
later page of this report. 


Composition of ochers and allied pigments. 


| 1 2 | 3 4 | 5 6. 7 8 9. | 10 
EN GENE A MODEM RA A ee AA = 
Es iii dea | 55.84 | 70.00 | 63.30 | 55.00 36.67 | 42.45 | 52.92 | 33.00 | 56.59 aM 
oe 13.00 | 20.00 | 47.00 | 39.00 | 30.17 | 24? 
32.2) 50.00 | 30.58 | 2.88 
AlOs... Lernens | | 3.60| 5.0| 600 15.00 | 3.79| 7.4 
A A IA A EA A O, AA TRES 2.65 ¡ Trace. 
O AN eet cond AA pepe A A CO mE, 1.43 Trace. 
AIK- A A A | is A Coe Core 0.5 |........l...-.--- 
A INPUNE ES A banco od A Mes muse LTB ee 
HO NEP: | 12.00 | 13.00 | 1170, 10.80, 10.60 | 1L85| 14.62, 11.5 | 162] &E 
{ ; 


M €— m —— MÀ  — — M M  —— a — —— ———— M — M —Ó— — 


a Contains also 11.17 per cent manganese dioxide. 


1. Cartersville, Ga. Dark brown. Merrill, Rept. U. S. Nat. Mus. for 1899; Ann. Rept. Smithsosisi 
Inst. for 1899, Washington, 1901, p. 240. 

2. East Whately, Mass. Deepest yellow. C.U. Shepard, analyst, Bull. U.S. Geol. Survey, No.12, p.19: 

3. East Whately, Mass. Deepest yellow. C. U.Shepard, analyst, Bull. U.S. Geol. Survey, No. 126, p. 101 

4 East Whately, Mass. Yellowish brown. C.U.Shepard,analyst, Bull.U.S.Geol.Survey, No.125, p.16i 

5. Hancock, Berks County, Pa. Yellow brown. Merrill, loc. cit., p. 240. 

6. Northampton County, Pa. Deep red brown. Merrill, loc. cit., p. 240. 

7. Brandon, Vt. Dark brown. Merrill, loc. cit., p. 240. 

8. Marksville, Va. Mineral Resources U. S. for 1885; U. S. Geol. Survey, 1886, p. 528. 

9. "Indian Red." Persian Gulf. Mineral Resources U.S. for 1883-1884, U.S. Geol. Survey, 1885, p. 235. 

10. Umber. Cumberland, England. Merrill, loc. cit., p. 243. 


PREPARATION OF OCHER AT CARTERSVILLE, GA. 


The ocher milling practice at the various plants in the Cartersville district is fairly 
uniform. As mined, the ocher contains a considerable quantity of coarse sand, with 
occasional fragments of quartzite. The presence of part of these impurities can be 
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avoided by careful selection during mining, but owing to the manner in which the 
deposits have originated, the ocher will always contain some sand and quartzite, 
representing those portions of the original material which have not been entirely 
replaced. It is the object of the treatment described below to separate from the 
ocher as much as possible of these impurities. 

The ocher, brought in cars from the mines, is either dumped directly into a log 
washer or dumped on a platform and shoveled into the washer. The log washer 
consists of a log 12 to 20 feet in length and 8 to 14 inches in diameter. Iron teeth or 
paddles are set along the log in an irregular spiral. The log revolves in a trough 
(into which water flows) by power applied to gearing at one end of an axis passing 
lengthwise through the log. The paddles, during the revolutions of the log, break 
ap the material (crude ocher) fed in and gradually force the solid residue (sand, etc. ) 
to the upper end of the trough, while at the same time the water carries off the 
lighter portion (containing the ocher and the finer particles of sand and clay) at the 
lower end of the washer. The ocherous water is led through a series of settling 
troughs 300 to 800 feet in length, set at a gentle slope. The heavier particles are 
deposited in these troughs, while the water, still carrying the fine ocher, passes on 
into large settling tanks. Here it is allowed to stand until the ocher has settled to 
the bottom. The overlying water, fairly clear, is then drained off through pipes set 
in the sides of the tanks. The ocher in the tanks is allowed to dry, under the action 
of the sun, until it is solid enough to be handled. It is then shoveled out and taken 
to the drying house. The final drying takes place either on racks in the open air or 
over coils of steam pipe. The latter process is of course quicker, but results in the 
loss of part of the ocher, as that portion nearest the pipes is dehydrated too much 
and takes a reddish tint. Afterdrying, the material is finely ground. The machine 
used for this purpose is a Clark pulverizer or other mill of the same type. 

The chemical composition of both the crude and the refined ocher from the Carters- 
ville district is shown in the table of analyses below, made by the N. P. Pratt labora- 
torv, in Atlanta, Ga., and quoted by Prof. T. L. Watson in a recent paper. ? 


Chemical analyses of crude and refined ocher from the Cartersville district, Georgia. 


Samples. 
1 | 2 3 4. 5. | 6 7 8 

Eo murs eic ct en Ed 72.99 | 56.29 | 65.49 | 54.60 | 67.87 | 61.40| 67.92 | 62.79 
PIER HERREN 5.56 | 10.15| 7.20| 665| 6.85! 7.M| 5.86| 6.94 
Eee inc eet d ese 46|  .89|........ be quM oes OA 
WE Ta RIO RUN NEN EE S87| .8| 2.80] 1.80] 204 200]|....|....... 
SiO, (free sand)..................... 6.65| 8.94| 7.76| 17.42 | 6.54 | 1.89 | 914| 6.20 
810. (combined assilicates)......... 3.88 | 9.49] 6.85 | 10.08| 6.61, 5.84! 6.35| 9.78 
HO at 105°C. ...20..... 00 cee eee eee .55| 208| .40| .48| .96; .46| .78 .50 
H,O above 105° C...ooooococcnccocos. 9.22 11.34| 10.5 | 9.24] 9.63! 9.37 | 9.60|........ 

Tol ae o 99.57 | 99.22 | 100.00 | 100.00 | 100.00 | 100.00 | 99.06 |........ 


1. Crude ocher from Mansfield Brothers’ property. Lot No. 462, fourth district, third section, Bartow 
County, Ga. 

2. Crude ocher from the John P. Stegall property, near Emerson, Bartow County, Ga. 

3. 4, 5, and 6. Refined ocher from the Blue Ridge Ocher Company's property. Lot No. 490, fourth 
district, third section, Bartow County, Ga. Furnished by courtesy of the manager, Capt. John Poetell, 
Cartersville, Ga. 

7. Refined ocher from the Cherokee Ocher and Barytes Company's property, 1 mile east of Carters- 
ville. Furnished by courtesy of the president, Mr. T. W. Baxter, Atlanta, Ga. 

8. Refined ocher from the American Ocher Company's property. Lot No. 475, fourth district, third 
section, Bartow County, Ga. Furnished by courtesy of the manager, Mr. Waite, Cartersville, Ga. 


a Trans. Am. Inst. Min. Eng., 1903. 
M R 1905——73 
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These analyses bring out clearly one fact which has been also noted by the writer 
when examining iron-ore washers. It is that the log washer is in no sense a concen- 
trator except when the desirable product and the impurity occur in very diiierent 
sizes. The washer is merely a sizer; it delivers coarse material at its upper end and 
fines at its lower end, and in nine cases out of ten, whether working in iron ore or 
on ocher, the waste product from the washer is of just as high grade as the saved 
product. The real concentration in the ocher-refining process must take place, there- 
fore, in the series of troughs, and when these troughs are too short, or the slope too 
steep, no concentration at all can be expected. In the analyses given above, for 
example, it is evident that the crude ocher is just as pure as the refined. 


PREPARATION OF METALLIC PAINT IN NEW YORK. 


During field work in 1905 the writer was enabled, through the courtesy of Messrs. 
E. B. Stanley, secretary, and O. J. Roberts, superintendent, to examine the plant oí 
the Clinton Metallic Paint Companv. This plant is located on the New York, Onta- 
rio, and Western Railroad at Franklin Iron Works, Oneida County, N. Y. The raw 
material used is the red volitic hematite shipped in from mines near Clinton. It is 
passed through the following machines in order: (1) Blake crusher, (2) vertical 
tubular drier, (3) one set Cornish rolls, (4) six run of French buhrstones. The drier 
is a vertical cylindrical shell, 5 feet in diameter and 18 feet high, with a 2-inch fire 
brick lining. Inside this shell are set 4 vertical 14-inch cast-iron tubes, one-half inch 
thick. The ore is fed from the Blake crusher into the tops of these tubes, and passes 
downward slowly as it is drawn out at their lower ends, while hot gases circulate in 
the space between the drier shell and the tubes. The drier, which was designed by 
Mr. Roberts, holds 4 tons, and is drawn at the rate of 24 tons per hour. 

The dried ore passes to the rolls, which crush it to about one-eighth inch, after 
which it is sent to the buhrstones. "These are either run separately for a coarse 
product, or else the material is passed through two or three times to secure a fine 
product. 

A sieve test of the products obtained by passing only once through the buhrs gave 
the following resulta: 


Mesh of Per cent Per cent 


sieve. passing. residue. 
75 93 7 
100 90 10 
150 60 40 


In ordinary practice the fines are separated out from the product of the crusher 
rolls and buhrs by an air blast, and are sent directly to the packing room. 


ASBESTOS. 


By GEORGE Oris SMITH. 


INTRODUCTION. 


Commercial asbestos includes fibrous minerals of two distinct types. The true 
asbestos is actinolite or tremolite and belongs to the amphibole group, and with it 
may be placed the other fibrous amphiboles, anthophyllite and crocidolite. The 
more important asbestiform mineral, however, is the fibrous variety of serpentine 
known as chrysotile. Both fibrous amphibole and chrysotile possess qualities which 
peculiarly fit these minerals for use in the arts. The term asbestos, meaning non- 
combustible, thus has come to stand for mineral fiber which is more or less resistant 
to both heat and acids. Although the chrysotile by reason of its chemical compo- 
sition may be affected by very high temperature and strong acids to a greater degree 
than the amphibole, the greater strength and flexibility of the chrysotile fiber makes 
it the more valuable of the two. Thus while mineralogically the amphibole variety 
is the true asbestos, the chrysotile is the standard asbestos of the trade. 

The characteristics by which the two kinds of asbestos may be best distinguished 
are the yellow-green color and oily or greasy luster of the chrysotile and the unctu- 
ous feel of its soft, fluffy fiber as contrasted with the white, gray, green, or brown 
color and harsher surface of the amphibole fibers. Prof. George P. Merrill has 
called attention to the angular cross section of the individual fibers in the case of the 
amphibole asbestos, and the rounded or flattened outline of the silky fibers of 
chrysotile. The chief chemical difference between the several varieties of asbestos, 
all of which are silicates, is the presence of water as a more important constituent in 
the chrysotile. By excessive heating the chrysotile may be made to lose this 
hydrous condition and then the fibers lack somewhat their silky and elastic character. 


OCCURRENCE. 


The amphibole asbestos occurs in association with the older eruptive and meta- 
morphic rocks. Occurrences have been reported from most of the Eastern States 
where there are areas of these rocks, especially Georgia, North Carolina, Virginia, 
and Connecticut. Georgia and Virginia are the only Eastern States where asbestos 
of this type is produced at present. Few accurate observations as to the exact 
nature of these deposits have been recorded. 

The chrysotile asbestos has been studied more carefully and earlier volumes of 
Mineral Resources have contained full descriptions of the Vermont, Arizona, and 
other occurrences. This variety is always found associated with serpentine derived 
from the alteration of eruptive peridotite, pyroxenite, or other basic rock. It has 
been reported as occurring in commercial quantities in Massachusetts, Vermont, North 
Carolina, Wyoming, Arizona, Washington, Oregon, and California. The largest pro- 
duction is in the eastern townships of Quebec, and an exhaustive report by Mr. Fritz 
Cirkel on this most productive asbestos region in the world has been recently issued 
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by the mines branch of Canada.2 In both the Quebec and Vermont localities the 
chrysotile forms irregular veins in the serpentine rock. These thin veins divide and 
coalesce, penetrating the massive serpentine in a complex manner. The accepted 
view is that veins of this character represent shrinkage cracks due to partial dehy- 
dration with loss of silica, a process possibly facilitated by the proximity of igneous 
intrusions, as suggested by Cirkel. 

In view of what is known concerning the origin of the two kinds of asbestos, 
Merrill makes the following pertinent suggestions regarding prospecting for asbes- 
tos: ‘‘The amphibole variety is to be sought only in regions of crystalline siliceons 
rocks that have been subjected to more or less movement, such as is incident to 
folding and faulting. The serpentine variety, on the other hand, is to be sought 
wherever serpentinous rocks occur and most hopefully where the same have been 
intruded by igneous dikes.”” b 


USES. 


The varied uses which have already been made of asbestos serve to explain the 
active demand for this material. New applications of asbestos products in the arts 
continue to be made, so that there is every promise of an increasing demand. The 
amphibole variety is chiefly used in the manufacture of boiler lagging, steam-pipe 
covering, and insulating cements for general use. The best grade of chrysotile filer 
is spun into thread, yarn, and rope, and woven into cloth. The yarn is largely used 
for packings and thecloth for theater curtains, while fabrics containing asbestos woven 
with other fibers are made into various household articles where heat insulation is 
desired rather than fireproof qualities. 

The severe demands of improved construction in electric railways have opened up 
a new field for asbestos products. The need of an insulating material less brittle 
than glass or porcelain and more durable than rubber has led to the adoption of new 
compositions which have asbestos as a base and thus possess tensile strength and 
heat-resisting properties. The increasing use that will be made of such innovations 
in electrical construction indicates most clearly the extent of future demand ior 
asbestos. A single item like that of arc deflectors, a dozen or more of which are 
required in every electric motor controller, is sufficient to suggest the universal 
application of many of the articles largely composed of asbestos. 

In planning for the installation of the underground electric railroad in New York 
City the engineers appreciated the necessity of a fireproof insulating material to pro- 
tect the underflooring of the subway cars. An asbestos fireproof lumber, termei 
Transite, was devised and adopted for use not only on the underbod y of the cars, bat 
also as roof and side sheathing. The use of fireproof lumber of this type is rapidly 
increasing, and this material has been largely used in the construction of small 
stations on a Chicago electric road. A severe test of the fireproof properties of the 
asbestos lumber was furnished by its use in a fire scene at Coney Island: A structure 
built entirely of the fireproof lumber on iron supporte was many times dailv com- 
pletely enveloped in flames which were then extinguished by streams of water from 
a fire engine. The conditions were extreme, both in the intensity of the heat and 
the repetition of the test, but at the end of a season of three months the lumber was 
found to be in excellent condition. 

Other asbestos products in common use are paper and gauze for insulation of elev- 
trie wires, millboard and asbestos felt for general fireproofing and for moistening 
pads, gloves for workmen in roller mills and glassworks, hose for carrying hot liquid 
or gases, and roofing and paint for use where both permanency and fire-resisting 
qualities are desired. 


a Cirkel, F., Asbestos; Mines Branch, Dept. of Interior, Canada, 1906. 
b Min. World, March 24, 1906. 
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, PRODUCTION. 


The output of asbestos in the United States for 1905 was 3,109 short tons, valued 
at $42,975. This exceeds the production of any previous year, both in tonnage and 
value, and represents an increase of more than 100 per cent in quantity and of almost 
87 per cent in value over the 1904 output. Georgia, Virginia, and Massachusetts 
contributed 2,995 tons, valued at $38,360, to this total,'and the remaining 114 tons, 
with a value of $4,615, came from California, Michigan, Wyoming, and Arizona. 

This increase is due in part to new producers, but more largely to the greater out- 
put of the Georgia and Virginia operators. The asbestos from these two States con- 
stitutes two-thirds of the total domestic production, and is wholly of the amphibole 
variety and much of it of a low grade. This will serve to explain the decrease in 
value per ton, the 1905 average value being $13.82, as opposed to $17.40 in 1904. 
There was, however, a slight increase in the production of the chrysotile variety, 
which commands better prices. 

The increase in production in the Georgia and Virginia mines is promising and 
indicates that the manufacturers can use amphibole asbestos to advantage in certain 
products. Minesin Baraga County, Mich., and Placer County, Cal., are new producers, 
but of the nature of this product little is known. In California the asbestos is asso- 
ciated with the basic igneous rocks of Jurassic or post-Jurassic age. The asbestos mine 
in the Grand Canyon, Arizona, produced a small quantity of chrysotile. This deposit 
was fullv described by Dr. J. H. Pratt in the report for 1904, and the fine quality of 
the fiber as well as the exceptional regularity of the seams were stated as favoring 
the operation of the deposit. 

The chrysotile asbestos localities in Vermont, which were the scene of considerable 
activity several years ago, have been largely abandoned. Although these deposits 
probably belong to the same belt as the valuable mines in Canada, the asbestos has 
disappointed those who sought to develop mines both in the quality and the quan- 
tity of the mineral present. l 

Wyoming has entered the list of producing States, a small quantity of asbestos 
being reported from Natrona County. Several companies are engaged in develop- 
ment work in this region. Specimens of asbestos from the Casper Mountains have 
been known for some years, and the samples recently submitted to asbestos manu- 
facturers have been pronounced of excellent quality. The asbestos is of the chryso- 
tile variety, and the fine silky fiber in the specimens exhibited is of good length. 
As reported, the chrysotile occurs in a large serpentine dike which has been traced 
and prospected for several miles. The determining factors in the development of 
the W yoming deposits will be the quantity of fiber present possessing the quality of 
the samples submitted and the percentage of asbestos in the serpentine rocks. The 
distance of this locality from the nearest market is another consideration of 
importance. 

The following table includes the statistics of asbestos produced in the United States 
and of asbestos imported into this country since 1890. Both the quantity and the 
value of the United States product are shown, while the value only of the imports is 
given, the distinction, however, between the manufactured and the unmanufactured 
asbestos being indicated. ` 
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Annual production aud annual value of imports of asbestos in the United States, 1890-1905. 


Production. i Imports. 
Year. Quantity. | Value. Year. Unman: ndr d Total. 
Short tona | | 
T | aed RR: 71 $1,560 | 1890............. sss $250,557 | $5,342 | $257, 899 
PSO ROREM. 66 8,960 | 1891.................-. 353,589 | 4,872! 34d 
TL RON TEMPUS | 104 + 6,416 | 1892................... 262, 433 7,909 | 269.647 
Ia ones ia | E: A 175,602 | 9,403 | 185,005 
a el ins | 325 4,463 Moo MN 240,029 | 15,989 256, 018 
A EEST | 795 .— 13,525 || 1890............. v? 225,147 | 19,731, 244,85 
BOGS, Ses hs En aos | 501 6,100 | 18Y6....... cece ee ee ee 229, 084 | 5,773 | DALAT 
lada alee BRU 6.450 | RO, co bccsiayvetvaes 263, 640 4,604 , — 255,2 
IRON. ccoo | 605 — 10,200 J895 ccoo (o UHLSG36 | 12,897 | 300, i! 
o PEERAR | 681 — 11,740  1N99......... PEE 303, 119 | 8,949. — all 
Tr DPI TN ! — O —016,310  190.............. sess. 311.796 — 24,155 | 355. 
ds | TAT 132,498. 1901. eee eee 7,087 — 24,741 , 69D 
POO ai reat isa ins 1,005 16,2900 | 1902................... 729,421 ' 33,011 | 762.42 
TOU) 5 A o2 dues 887 16,760 | AA | 657,209 | 32,058 683, 35 
1 e cu ee du e 1,480 — 25,740 | 1904........... sisse l 700,572 | 51,290 | 531.2 
"CTS NER c DN | 846,479 


3,109 42,975  1905...........-.....-- 776,362 —— 70.117 


It will be noticed in this table that the imports have increased, as well as the domes 
tic production. The increase in value of the asbestos consumed in the United States 
amounts to over $100,000, or nearly 15 per cent in excess of the consumption of 19H. 
This may be taken as a fair index of the increasing demand for asbestos. 

The most of the asbestos imported into this country is produced in Canada, this 
market taking approximately two-thirds of the Canadian product. In the past 
decade the production in Canada has shown an almost constant increase—from s 
tonnage of 12,250 in 1896 to 50,670 in 1905, with values of $429,856 and $1,486.35. 
respectively. Italy, Russia, Australia, and South Africa are the other principal 
countries producing asbestos, but as all of these purchase Canadian asbestos, the 
likelihood of much competition with Canada is not apparent. New finds of asbestos 
in the eastern Transvaal and in Natal have been reported recently. 


PRICES. 


The average value of the United States product in 1905 is given above as less than 
$14. This represents a range in reported selling prices from $5 to over $100. The 
average price is practically that of the better grade of amphibole asbestos. In 145 
the average value of the Canadian product was over $29, showing the greater value 
of the chrvsotile fiber. The prices for the different grades of asbestos are reportei 
by Cirkel? as ranging from $175 or $200 per ton for No. 1 crude, the best grade, to 
$20 or $25 for the short and broken fiber used for paper stock. The best grade oi 
long fiber suitable for spinning sells for $75 to $80 per ton and the second grade fer 
$50. These prices afford data for a proper estimate of the value of any ashestu 
deposit, but even more important is the determination of the percentage of different 
grades of asbestos present in the rock as mined. 

Since this estimate of the yield of asbestos rock is so essential in the consideration 
of the development of an asbestos deposit, some general statements of Cirkel ^ regard- 
ing the Canadian mines are cited here. He states that on an average from 30 to € 
per cent of all the rock mined is suitable for milling. In the majority of the mills 


a Cirkel, F., Asbestos; Mines Branch, Dept. of Interior, Canada, 1906, p. 82. 
b Op. cit., pp. 78-81. 
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an extraction of fiber amounting to from 6 to 10 per cent of the milling rock is 
effected, and considerably less than one-half of this product will be fiber of spinning 
grades, The quantity of the higher grade crude asbestos secured by hand cobbing in 
the richest mines is from 1 to 2 per cent, although one or two mines produce a some- 
what higher percentage. In atypical mine the asbestos produced amounted to 6 
per cent of the rock mined at a cost of over $17 per ton of product for labor, power, 
and supplies. 

The conditions of the asbestos mining industry in Canada control in a way the 
development of asbestos in the United States. The proximity of the Quebec depos- 
its to the principal markets and the investment of American capital in some of these 
mines will cause the Canadian product largely to control the price until asbestos 
deposits are found elsewhere which are comparable in grade and extent. 


ASPHALTUM AND BITUMINOUS ROCK. 


By Epmunp Oris Hovey. 


INTRODUCTION. 


The mineral species comprised in this report include not only asphaltum proper, 
but also the other hydrocarbon compounds—ozocerite, wurtzilite, grahamite, and 
gilsonite (uintahite), together with some less well known forms produced within 
the United States in commercial quantities. The names employed for the different 
species are those which have been used by the producers and are what obtain in the 
trade. The oil-asphaltum made at the refineries of California is likewise included 
in the tables. 


OCCURRENCE.a 


The hydrocarbons occur in nature in many forms and in all conditions from vis- 
cous to solid. One kind or another is found in or associated with the rocks of every 
geological age from the Lower Silurian to the Pleistocene. Asphaltic deposits 
usually are found as impregnated beds intercalated among strata of sedimentary 
origin or as limestone containing fossils or cavities filled with bituminous matter. 
As a result of local conditions the harder hydrocarbons, like albertite, gilsonite, 
wurtzilite, and grahamite, are found filling vertical fissures, but ordinarily the bitu- 
men (or asphalt) bearing bed is capped by a bed which has proved impervious to the 
liquid, which has originated probably, in part at least, in some lower stratum and 
has merely concentrated in the position where now found. 

The most valuable members of the series under consideration are ozocerite, wurz- 
ilite, grahamite, and gilsonite. With the exception of grahamite, these occur in 
commercially important quantities, as far as yet reported, only in the State of Utah. 
They are prized for the manufacture of certain varnishes and for the insulation of 
electric wires. 

The bituminous sandstones of California are well developed in the vicinity of 
Santa Cruz. They are, in fact, beach or marine sands heavily impregnated and 
loosely cemented together by the asphaltic residue of a heavy oil similar to that 
which is raised from submerged beach sands at Summerland and elsewhere in Cali- 
fornia. The hard Ventura County asphalts show a more advanced stage of the 
process which has gone on in the beds near Santa Cruz. The beds containing these 
hard and soft asphalts have been determined to be of Tertiary age. 

The oil-asphaltum produced by the refineries from California crude oils is the 
result of doing artificially what has been done slowly by nature at several points in 
the State. The manner of manufacture was described at length in the report upon 
the production of asphaltum and bituminous rock in 1904. The process consists in 


? For detailed descriptions of the various deposits of the country, see Eldridge, George H., The 
asphalt and bituminous rock deposits of the United States; Twenty-second Ann. Rept. U. S. Geol. 
Survey, pt. 1, 1901, pp. 219-452, 
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careful and comparatively slow distillation of crude oil at uniform and definite tem- 
peratures. The value of the product depends upon the skill and care of the refiner. 
Several grades, varving from a highly viscous liquid to a hard, brittle solid at ordi- 
nary temperatures, are made, which are adapted to the uses to which the product iz 
to be put. 

USES. 


The coarser and cheaper forms of asphaltic substances are used extensively in the 
manufacture of roofing and paving materials and for waterproof paint on wood, iron. 
and stone work. The demands of the eastern markets are supplied for the most part 
from Trinidad, Venezuela, and Sicily, but the California oil-asphaltum has been used 
to some extent for street pavements and other purposes in New York and other 
eastern cities. Gilsonite, or uintahite, isa very pure form of hard asphaltum, which 
is separated and sold in two grades. The best grade is used for making varnish íor 
ironwork and for baking japans, and similar purposes. Second-grade gilsonite is 
used as a cement in making pavements. Wurtzilite is similar to gilsonite ( uintahite) 
in appearance and occurrence. It is refined and used for marine and iron paints 
and insulation, and as a substitute for rubber in certain compounds. 

Ozocerite is a natural paraffin, and is used for making shoe and leather polish, 
sealing wax, pencils, rubber adulterant, candles, and pomades, and for insulating 
electric wires. 

High-grade black Brunswick varnish is made from ‘‘ manjak,” which is a form of 
asphaltum found on the island of Barbados and eleewhere in the West Indies. 

California oil-asphaltum finds wide use throughout California and the West for 
making street pavements, as roofing cements, for waterproofing and preservative 
preparations, and as marine and iron paints. Being a pure asphaltum, this mate 
rial can be mixed in any desired proportions with gravel, crushed rock, and other 
paving materials. 

During the past year considerable quantities of a thick asphaltic oil or fluid 
asphaltum, known as ‘“‘ road oil," have been produced at the California refineries 
and sold for use in giving a firm, dustless surface to ordinary dirt roads. This manu- 
facture has developed from the common practice of sprinkling crude oil on the roads 
to keep down the dust, and it bids fair to grow into a large industry. In this 
report road oil, as far as reported, is included under oil asphaltum. 

Preparations have been made for the manufacture on a large scale of briquettes for 
fuel from California peat mixed with oil asphaltum. Extensive experimentation has 
been carried on, and the practicability of the plan is said to be assured. Sample bri- 
quettes of this mixture were exhibited in considerable quantity in the California 
building at the Lewis and Clark Exposition at Portland, Oreg. The asphalt-peat 
briquettes are said to show high calorific values, though they burn with a great deal 
of smoke. 

Bituminous sandstones and limestones are used either in their natural state or with 
varying admixtures of gravel or broken rock for paving streets and roads. An 
asphaltic cementing material, known to the trade as ‘‘mastic,’’ is made from the 
bituminous limestone by a process of refining. 


PRODUCTION. 


The following table shows the annual production of asphaltum and bituminous 
rock in the United States from 1882 to 1905, inclusive. The term ‘‘asphaltum” 
includes oil asphaltum as well as all the natural asphalts, and the term ‘‘ bituminous 
rock’’ covers the asphaltum-bearing sandstones and limestones which are quarried 
in some States and used alone or mixed with other broken rock in the making of 
street pavements: 
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Production of asphaltum and bituminous rock, 1882-1905. 
[Short tons.] 


Year. Quantity. | Value. Year. Quantity. | Value. 
A IA 3,000 | $10,500 || 1894 .............- eese 60,570 | $358, 400 
O dt 3,000 | 10,500 || 1895 .........-.-- eren nenne 68,168 | 848,281 
C PMID 3,000| 10,500 || 1896 ..........-- eee eee eee 80,503 | 577,563 
SESS ERN RR m 3,000 | 10,500 || 1897 ............. eese 75,945 | 664, 632 
o EEEE EE CUT 3,500 | 14,000 || 1898 .............-. eee 76,337 | 675,649 
E oui ae ee eee eT 4,000 | 16,000 || 1899 ............ cen 75,085 ! 553, 904 
A REOS 50,450 | 187,500 || 1900 .......... seen 54,389 | 415, 958 
jo A E 51,735 | 171,537 || 1901 .....ooooccccoccccccncoo 63,134 | 555,335 
O aa 40,841 | 190,416 || 1902 .....................--- 106,458 | 765,048 
st) ee dec i n A ead 45,054 | 242,264 || 1908 ......... eese ene 101,255 | 1,006, 446 
IS PN E RED 87,680 | 445,375 || 1904 ........... eese 108,572 | 879,836 
183. c ode coc rad 47,779 | 372,232 || 1905 .......... eese 115,267 | 758,153 


PRODUCTION BY VARIETIES AND BY STATES. 


Both quantity and value as given in the following two tables, which distribute the 
production by varieties and by States, are for the product in the condition in which 
it is first sold: 


Varieties of asphaltum, etc., produced annually, 1902-1905. 


[Short tons.) 
1902. | 1903. 1904. 1905. 
Variety. t ! ] Ñ 
los Value. S. Value. bra Value. bis Value. 
epee Se CE MA acc tls E MES ———— € a —— | ——— 
Bituminous sandstone........... 57,837 $156,999 | 38,633 $118,001 | 46,641 $138,465 | 39,273 | $94, 972 
Bituminous limestone .... ...... 2, $69 | 19,817 | 2,520! 8,800| 1,798| 4,495 | 6,029 | 42,000 
A se precor Hsec reise onem A | 961 | 11,532 | 1,200| 10,800 | 2,200 22,000 
Hard and refined, or gum ....... 22,321 | 264,817 , 12,896 | 343,799 | 6,637 | 141,446 | 3,036 | 41,438 
Liquid, or maltha ............... 1,605 | 20,172 58 | 1,150] 3,363 | 36,320 | 8,189 | 34,292 
Wurtzilitea 0.0... eee ee epee ee eeee eedem 650 | 50,000 500 | 44,000 
A Reda NET Leet ET 2,978 | 14,175 | 10,916 ¡ 47,040 
Grahamite............-.sssssee sel cesses essen METER AA 1,000 | 25,000 |........]........ 
OZOCETIG DP t | Mas mu dte | suona es inate eee 5 1, 500 
Oil asphaltum ................... 20,826 ' 303,249 | 46,187 | 522,164 ' 44,405 | 459,135 | 50,169 | 430,911 
| 

| pr re We gh aod zo px E 

Tots ta uet 105, 458 | 765,048 101, 255 1,005,446 |108, 572 | 879, 836 |115,267 | 758,153 


| | 


a Erroneously entered as “elatesite '” (trade name) in the report for 1904. Prior to 1904 included 
under “ Hard and refined, or gum." 


Distribution of production of asphaltum in 1905, by States. 
[Short tons.] 


California. Kentucky. Indian Territory. 
Variety. du 3 Se 

Quantity.| Value. |(Quantity.| Value. |Quantity.| Value 
Bituminous sandstone ................... 36,368 | $86, 302 | 605 $2, 420 ], 300 $3, 250 
Bituminous limestone .........ooooooooooloncoocrorajenocnoo... 6, 029 42,000 45 5 rss aos 
A VD esata wed seen du doe petes ` 2,200 22,000 |..........]..... iate 
Hard, or gum ....................... eese 1, 400 16, 898 | mE Mor ecc 1, 636 24,540 
Liquid, or maltha........................ 3,139 | 34,292 ...... Jt NONE CE. RCM 
Oil asphaltum............................ 50,1691. 490, 911. iier eee A le altace? 


TOA s----| 91,076 | 568, 403 | 8,834 66, 420 2, 936 27,790 
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Distribution of production of asphaltum in 1905, by States—Continued. 


Arkansas. Utah. 
Variety. re ao RT RM 
Quantity. | Value. ¡Quantity. Value. 
Bituminous sandstone ..................... eceeee ee etn 1, 000 $3,000 TE 
Wuürtzilite aute peter e noD NS pen eda Sse a oes eee ae a ee eas 500 $44, 0G) 
GHn e euo ee AA aie ed oe ae 10, 916 47,040 
OZOGOTI IB ai a RT ESE Se Geka dee bates 5 1, 500 
92. 540 


doti e Ae AR ELA Ne Ee Ed 1,000 3, 000 | 11, 421 


From the foregoing table it will be seen that the output of bituminous sandstone 
decreased from 46,641 short tons, valued at $138,465, in 1904 to 39,273 short tons, 
valued at $94,972, in 1905. This was a decrease of 15.8 per cent in quantity, while 
the average returns decreased from $2.97 per short ton in 1904 to $2.42 in 1905, 
More than 90 per cent of the bituminous sandstone produced in the United States is 
quarried in California, and the decrease in production and value was probably due 
to the keen competition of the oil asphaltum of the same State. A new use for the 
hard bituminous sandstone of Kentucky has been devised in the spreading of the 
ground rock in a crude state, instead of screenings, on top of a macadam bottom for 
the production of a '* dustless, mudless, and noiseless roadway.” 

The production of bituminous limestone, which is practically confined to the State 
of Kentucky, increased from 1,798 short tons ($4,495) in 1904 to 6,029 short tons 
($42,000) in 1905. The marked increase in value from $2.50 per short ton in 1904 
to $6.97 per short ton in 1905 has not been explained. The production of mastic 
fron Kentucky bituminous sandstone increased from 1,200 short tons ($10,800) in 
1904 to 2,200 short tons ($22,000) in 1905, with an increase in average reported value 
from $9 to $10 per short ton. 

Hard and refined, or gum, asphaltum decreased in production from 6,637 short 
tons, valued at $141,446, in 1904 to 3,036 short tons, valued at $41,438, in 1905. The 
decrease in average value per short ton is very marked, being from $21.31 in 1904 
to $13.65 in 1905. During 1905 the hard natural asphalt of California brought $12.07 
per short ton at the mines, while that of the Indian Territory brought $15. The 
more valuable grahamite, important veins of which are known in the Indian Terri- 
tory, was not produced at all in 1905, on account of litigation over the ownership of 
the property. 

The production of natural liquid asphaltum, or maltha, which is confined to Cali- 
fornia, decreased from 3,363 short tons, valued at $36,320, in 1904 to 3,139 short tons, 
valued at $34,292, in 1905. 

The production of wurtzilite decreased slightly from 550 short tons, valued at 
$50,000, in 1904 to 500 short tons, valued at $44,000, in 1905, a decrease in average 
value from $90.91 per short ton in 1904 to $88 per short ton in 1905. 

The production of gilsonite increased enormously from 2,978 short tons in 1904 te 
10,916 short tons in 1905. The value increased from $14,175 in 1904 to $47,040 in 
1905, but the average price per short ton decreased from $4.76 in 1904 to $4.31 in 
1905. 

The production of oil asphaltum has increased from 44,405 short tons, valued at 
$459,135, to 50,169 short tons, valued at $430,911, but the average value decreased 
from $10.34 per short ton in 1904 to $8.59 per short ton in 1905. If, however, the 
1,300 short tons of road oil (which is a liquid oil asphaltum), valued at $1,495, be 
eliminated from the oil asphaltum there will remain 48,869 short tons of hard or 
“D” grade oil asphaltum, valued at $429,416, giving an average value of $8.78 per 
short ton. The production of oil asphaltum is an industry peculiar to California, 
and most of the material is made as a by-product in the distilling of lubricatiLg and 
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illuminating oils and lighter products from crude petroleum of asphaltic base. Such 
oil asphaltum could be manufactured in California in quantities far greater than are 
required to fill the needs of the whole United States, and the industry is now suffering 
from acute overproduction. The price of crude oil acceptable to the refiner of asphal- 
tum has, generally speaking, been about 33 per cent less than it was in 1904, buteven 
with this advantage the oil-asphaltum producer has been barely able to meet 
expenses, and in many cases the asphaltum has been sold for less than the actual 
cost of manufacture. Rates as low as $6 per ton free on board at the refinery were 
reported as the average value of the entire production of some refineries for the year. 

Expert chemists state that the refiners are handicapped by the absence of a proc- 
ess of manufacture which will economically produce an asphaltum free from car- 
benes (deleterious products of the cracking process which goes on in thestills during 
the distillation of the heavier oils), with a uniform and suitable penetration and 
possessing stability on heating. Another obstacle to the trade is the high price of 
containing packages. No cheap and satisfactory substitute for the wooden-stave 
barrel has yet been found for asphalt. Barrels of about 480 pounds capacity cost 63 
cents or more each delivered at the refineries and are an expensive container fora 
comparatively low-priced material. 

As has been already noted, the California refineries have begun the manufacture 
on a large scale of a liquid asphaltum from certain oils of asphaltic base. This is 
known to the trade as the ‘‘L”’ grade asphalt and is about the consistency of thin 
molasses at ordinary temperatures. It is used, to some extent, as a solvent for the 
hard asphalts, but more particularly, and on a larger scale, for direct application to 
roads at a temperature of about 100° F. This material brings a much lower price 
per ton than the hard grades of oil asphaltum, but there is great saving in the item 
of cooperage, since the ‘‘L,’’ or maltha grade, also known as ‘‘road oil,” is delivered 
by the refineries into tank cars and is pumped from the tank cars into tank wagons 
for spreading over the roads. 

EXPORTS. 


During the fiscal year ending June 30, 1905, asphaltum and manufactures of 
asphaltic material to the total value of $291,120 were exported from the United 
States to other countries. The most important receivers of these products were, in 
the order named: Brazil, United Kingdom, Dominion of Canada, Germany, Chile, 
Mexico, and Argentina. The chief features of the trade were the opening of impor- 
tant markets in Mexico and the three South American countries named, a marked 
increase of exports to the United Kingdom, and a decrease, as compared with 1904, 
of more than 36 per cent in the value of exports to the Dominion of Canada. 

The total value of the exports for the fiscal year ending June 30, 1904, amounted 
to $160,186. 

IMPORTS. 


The following table shows the imports of crude asphaltum by calendar years from 
1902 to 1905, inclusive: 


Crude asphaltum imported for immediate consumption into the United States, 1902-1905. 


A a A A A A 


Year. Quantity. | Value. 
Short tons. l 
AA A O N N A ONE AA A A A EAA a 164,409 | $489, 570 
1908 A a EE a ese EE b 203, 365 593, 316 
E A RAN Rise rer sre Pisa p A op RP diat DEM E a a 133,941 ; 590,890 


e 100, 596 479, 206 


a [ncludes 8,108 «hort tons ‘dried or advanced,” valued at 862.561. 

b Includes 17,200 short tons “dried or advanced,” valued at $83,591. 

c Includes 9.688 short tons “dried or advanced," valued at $73,639, and 5,595 short tons bituminous 
limestone, valued at $19,153. 
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About two-thirds of the asphaltum which is imported into the United States from 
foreign countries comes from the island of Trinidad, off the coast of Venezuela. 
Other important sources of the material are Venezuela (Bermudez), Cuba, and Italy. 
Smaller quantities are imported from Switzerland, Germany, France, and Turkey in 
Asia, with insignificant quantities from the United Kingdom, Colombia, and Aus- 
tria-Hungary. 

The following table shows the imports of asphaltum (crude, dried and advanced, 
and limestone rock asphalt) for the fiscal years ending June 30, 1903-1905, inclusive: 


Imports of asphaltum during the fiscal years ending June 80, 1903, 1904, and 1905, with 
the countries from which exported. 


[Short tons.] 
1903. 1904. 1905. 
Country. — _.—--_—— HIM ee 
Quantity.| Value. Quantity.) Value. Quantity. Value. 

West Indies: | 
British (Trinidad) .................... 144.629 | $367,003 | 123,235 ' $368,623 98,213  $397,27; 
CUDA Lie epu cae VC RR AERE sess 11,086 48,218 10, 633 22, 230 18,772 : 44, 529 
Venezuela (Bermudez) .................. 18, 418 74, 874 56,217 | 217,017 383,461 | 149,573 
A E 15,444 | 61,284] 9,596 11,581. 8,80; 28,24 
Germany cocus E Re RR Rr n 1, 593 9, 974 1,711 11,755 . 417 8. 442 
Switzerland... oou oo yao 495 3, 735 464 3, 815 | 1, 486 12, 96 
Mexico s votes sia we pne abe RU RS UAE 696 2, 369 428 2, 223 | 398 4, 032 
NOVA SCOUG MMPREM CN E m 146 1.089. essct eoe 
Turkey in Asi&8..................... esee 75 5,038 133 2,763 | 447 | 6, 158 
United Kingdom......................... 152 2, 885 71 932 74 1,173 
A A A ee e la 55 Ble AAA NT 
United States of Colombia ............... 8 106 26 1, 456 | 26 672 
Austria-Hungary soleo tec lt lis 2 | 46 | 11 99 
Turkey in Europe........................ 715 8917 osseuses e were ue v ERES NEGd Sates 
A IDE 334 | 1,462 |.......... Dd pn | 838 1.93 
Netherlands ici is oS aa aa EE m 36 
Tola 193, 640 | 585,865 | 196, 717 | 643, 785 | 157,450 , 650, 204 


As may be seen from this table, the imports from Trinidad decreased from 123,235 
short tons ($368,623) in the fiscal year ending June 30, 1904, to 98,213 short tons 
($397,277) in the fiscal year ending June 30, 1905, and the imports from Venezuela 
decreased from 56,217 short tons in 1904 ($217,017) to 33,461 short tons ($149,573) in 
1905. The imports from Cuba show an increase from 10,633 short tons ($22,230) in 
1904 to 13,772 short tons ($44,529) in 1905. The imports from Italy increased from 
3,596 short tons ($11,581) in 1904 to 8,807 short tons ($28,244) in 1905. 

The total importations in the fiscal year ending June 30, 1905, were 157,450 short 
tons, valued at $650,204, as compared with imports of 196,717 short tons, valued at 
$643,785, in the fiscal year ending June 30, 1904, a decrease in quantity of 39,267 
short tons, but an increase in value of $6,419. 


PRODUCTION IN OTHER COUNTRIES. 


TRINIDAD. 


For about a century the enormous deposits of asphaltum upon the island of Trinidad 
have been known, and many widely varying accounts thereof have been published. 
The best scientific description is that of S. F. Peckham, entitled '*On the Pitch Lake 
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of Trinidad,” 4 and the commercial aspects of the Trinidad asphalt have been given 
in detail by W. P. Pierce.^ 

The asphalt of Trinidad is described as occurring in two forms—land pitch and lake 
pitch—although there seems to be no fundamental difference between the two varie- 
ties. The pitch lake is the original source of all the asphaltum which is exploited in 
the vicinity of the village of La Brea and between the village and the lake, the land 
pitch being material which has overflowed from the pitch lake through a crevice in- 
its side and has descended the slopes to the sea. The surface of the lake is 138 feet 
above the sea, its area is about 100 acres, and it is nearly circular in outline. The 
bed of asphalt forming the lake is from 18 to 78 feet in thickness. The early reports 
described the material near the middle of the lake as being warm and soft. Now, 
however, the asphalt is firm enough to support teams at any point for a long enough 
time to permit of loading. Much water is present in crevices in the asphalt. The 
lake is thought to occupy the crater of an old mud volcano, and a constant supply of 
asphaltum is coming into the lake from subterranean sources. Excavations in the 
lake pitch, and in the land pitch also, fill again with asphaltum in a short time. 

The crude asphaltum has the following properties ^: Specific gravity, 1.28; hard- 
ness at 70? F., 2.5 to 3 in Dana’s scale; color, brown. Its partial analysis is as follows: 


Partial analysis of crude asphaltum. 


(H. B. Bowen, analyst.] 


Bitumen M CE —————————————— ÁÉrá— eÜ€ 89. 83 
Earthy Mattern cect isso b RPUSATS en 33. 99 
bá- (2i Ygr-der tir)" 9.31 
i171 e ——— ——Á———————— Ó— À————MÀ 16.87 

DOTA cee Sie ce A e 100. 00 


The earthy matter consists mostly of clay, and the rest is very fine sand. 
The refined asphalt has the following properties: Specific gravity, 1.49; hardness 
at 70° F., 2.5; color, black. Its partial analysis is as follows: 


Partial analysis of refined asphalt. 


a a gr eo ses heck O ERR dy 59. 86 
Earth yv Matter a A dur Rae E hee ERE ad EVE T p RE oe tees a A Wd DAI Ud Ru oae sade 35. 82 
Vegetable matter ico es ECRVEA TEE swans E E Da RAT WabE e eb 4.32 

TOU jovi wie ed ceeds ate sacs ws Meee esac mE Re Ei, ENIM EA A xata mal eai Re cua a a E 100. 00 


The exports of asphaltum from the island of Trinidad decreased considerably 
during 1905, and were the lowest in grand total for any year since 1898. According 
to the report of the New Trinidad Lake Asphalt Company (Limited), through whose 
courtesy this statistical information regarding the asphaltum of Trinidad has been 
received, the total quantity exported of all asphaltum from the island for the year 
ending January 31, 1906, was 128,685 short tons, as compared with 151,122 short tons 
in the year ending January 31, 1905. 

The decrease of the exports from the island to the United States accounts for most 
of this decline, the quantity for the year ending January 31, 1906, having been 67,282 
short tons, as compared with 95,889 short tons for the vear ending January 31, 1905, 
a decrease of 28,607 short tons. The quantity of lake asphaltum (53,701 short tons) 
exported to the United States is the smallest reported for fifteen years, and that of 
land asphaltum (13,581 short tons) is the smallest reported for nine years. 

a Peckham, S. F., The pitch lake of Trinidad: Am. Jour. Sci., 3d ser., vol. 1, July, 1895, pp. 33-31. 


b Pierce, W. P., Asphalt of Trinidad: U.S. Monthly Cons. Rpts., No. 145, October, 1592, pp. 1€: -239. 
c Greene, F. V., Asphalt and its sources: Trans. Am. Inst. Min. Eng., vol. 17, pp. 363-364. 
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About 89 per cent of the material exported in 1905 was obtained from the pitck 
lake, which is under the control of the New Trinidad Lake Asphaltum Company 
(Limited) under a long-term lease. The lake constantly receives fresh supplies of 
asphaltum from subterranean sources, but of late years the quantity thus coming in 
has been less than that which has been removed, so that the level of the lake has 
been slowly lowered. More than 2,533,440 short tons of asphaltum have been 
removed from the pitch lake and exported to foreign countries since the records have 
been kept. 

Exports of pitch-lake asphaltum from Trinidad, 1904-1905. 
[Short tons.) 


To United States. — | To Europe. To other countries. Grand 
a ea eere 

Year oe Epuré ota Epuré DIRE exp 
i equiva- | a equiva- equiva- | in crude 
Crude. | Dried. | lentin | Crude. a lentin | Crude.| and lentdn ica: 

crude. | crude. '| crude. ent 
1904 a....... | 66,444 | 2,990 70,597 32,446 | 13,719 52,972 rs 1, 098 1,522 125, (1 
1905 5....... | 49,011 | 8,377 53,701 | 31,632 | 15,379 54,640 |........ 4, 248 | 5, 900 114.20 

-l EN APA ES AS A E 
a Year ending January 31, 1905. b Year ending January 31, 1906. 


Exports of land asphaltum from Trinidad, 1904-1905. 
[Short tons.] 


To United States. — | To Europe. | To other countries. | Grand 
q A AMM y AAA —————————— ——  tetalaé 
Year Total Tots) i Tol expertsin 
i . le equiva- , | equiva- 2 | equiv&a- + crude 
, Crude. | Épuré. | Tent in | Crude. | Épuré. | Tent in | Crude. | Épuré. $n n quita: 
crude. crude. crude. leut. 
————Ó——|ólBÓ—— A E O |__| 
1904a....... | 25, 124 112 y: al A 112 168 403 112 971 2, 031 
1905 b....... ' 18,581 |........ 18, 581 Oll AA TI ll PRA 190 286 | 14, +43 
a Year ending January 31, 1905. " bYear ending January 31, 1906. ° 
Total exports of all asphaltum from Trinidad, 1904-1905. 
[Short tons.] 
| To United States. To Europe. To other countries. 
Year. | u |—————- So n O O Grand 
Lake. | Land. | Total. | Lake. | Land. | Total. | Lake. | Land. Total. | 10%- 
——— [rim ———— A A AA AAA A A A EEN 
» 3 
19H P 70,597 | 25,292 | 95,889 ! 52,972 168 | 53,140 | 1,522 571 2, 093 | 151,2 
19050 Ivo 53,701 | 13,581 | 67,282 | 54, 640 577 | 55,217 | 5,900 | 286 | 6,186 | ID A 
| SAN NS l 
a Year ending January 31, 1905. b Year ending January 31. 1906. 
BARBADOS. 


Manjak is the local name applied to the glance pitch which occurs commercially. 
so far as known, upon the island of Barbados alone. Manjak is a variety of aspha!- 
tum which somewhat resembles gilsonite (uintahite) in appearance, but it is more 
brittle and is very friable. The material is reported as occurring in veins which 
vary in width from one-fourth of an inch to 30 feet. The veins have a generi 
north-northeast strike and varying dip. The country rock is an argillite or shale 
which, in places, is so saturated with bituminous matter that petroleum has beer 
produced by destructive distillation at the rate of 37 gallons per ton of shale. Man- 
jak is a very pure hydrocarbon compound and is used in the manufacture of high- 
grade waterproofing, varnishes, and insulating compounds. 

The annual production of manjak in Barbados for the last five years has been as 
follows: 1901, 1,168 short tons; 1902, 1,033 short tons; 1903, 728 short tons; 1904, 707 
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short tons; and 1905, 725 short tons. As reported by the American consul at Bor- 
bados, the price free on board cars given by the shippers is from $30 to $54 per short 
ton, according to quality. The official average value is stated to be $42 per ton. 
The entire output of the mines is exported, there being no local consumption of 
manjak. 

VENEZUELA. 

The production of asphaltum from Bermudez Lake in Venezuela, which fell off 
greatly during 1902 and 1903 on account of litigation between the two American 
companies claiming the right to work the deposits, attained unusual proportions in 
1904 after the settlement of the legal complications between the companies. The 
imports into the United States fell off from 56,217 short tons, valued at $217,017, in 
the fiscal year ending June 30, 1904, to 33,461 tons, valued at $149,573, in the fiscal 
year ending June 30, 1905. The returns, however, show a slight increase in the 
average value per ton both of the crude and of the dried or advanced. 


CUBA. 


Much asphaltum is reported as occurring at several places in the island of Cuba, 
and exploitation of the material has expanded greatly during recent years. The 
reports indicate that’ more than three-fourths of the asphaltum exported from Cub. 
is sent to the United States. 


PRODUCTION IN PRINCIPAL PRODUCING COUNTRIES. 


In the table below is given a statement of the production of asphaltum in the prin- 
cipal producing countries from 1901 to 1904, inclusive: 


Production of asphaltum in principal producing countries, 1901-1904. 
[Short tons.] 


United States, Trinidad. Germany. 
Year MM hee er UE q ee ee Mp ard E 
Quantity. | Value. | Quantity. | Value. Quantity. | Value. 
190) 266.005 orzEEeC cise uere 63,134 , $555,335 191, 488 , $799,010 99,420 | $168, 750 
jp ép a$4,632 | 461,799 178,230 | 825,347 7,415 | 146, 470 
1903: qv —— — — a 55, 068 483, 232 | 204, 580 948, 302 96, 401 195, 940 
1904 5o ceo ode ti ied Ens EN VS a61,167 ; 420,701 152,392 | 727,552 101,121 | 212, 058 
France. Italy Spain 
Year. SSS SS SSS SS ME 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
TO es oe euin a eo laser cel 275, 695 | $372, 989 114,761 | $261, 761 4,361 . $5, 137 
TO d dor ed ee cae bi aco x xit acea S 284,719 | 390,254 70, 619 | 151, S29 6, 946 12, 856 
L908 ancora di 267,559 353, 035 98,865 240,497 6,918 12, 210 
1904 erates D em be ula D Fes 250,222 | 259,415 123, 347 | 307, 985 4, 146 7,259 
Austria-Hungary. Russia. Venezuela, 
Quantity. : Value. | Quantity. | Value. | Quantity. | Value. 
TOO] RR 8,770 | $69, 164 29,345 | $250, 650 21,378 A 
1902. eet eter cates iubes ase 4, 047 67, 623 13,624 | 116,935 IL. 872 |. v ex 
O us ux nies an de ii bul 2,715 ' 02,492 W) o asasena ce 16,057 , $286,113 


VIO Ei E E 4,029 59, 386 (b). ereman ¢ 14,910 262, 809 
E | 


a Oil asphaltum is excluded from this table of crude production, since itis a product of distillation. 
bStatistics not yet available. 
c Exports. 
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BAUXITE AND ALUMINUM. 


BAUXITE. 
PRODUCTION. 


The production of bauxite in the United States in 1905 amounted to 48,129 long tons, 
valued at $240,292, as compared with 47,661 long tons, valued at $235,704, in 1904. As 
appears from the following table, the production of bauxite in Alabama and Georgia seems 
to be on the decline, while the output in Arkansas is increasing very rapidly. Both the 
Georgia-Alabama@ and the Arkansasd bauxite regions have been described by Dr. C. 
Willard Hayes, of the United States Geological Survey. 

The following table gives the production and value of bauxite from 1889 to 1905, 


inclusive: 
Production of bauxite in the United States, 1889-1905, by States. 


{Long tons.] 
Yoar. Georgia. | Alabama. | Arkansas. Total. Valuo. 
o A A LL lts | mum 728 $2, 366 
TOD ARR ORO REM 1814. esc | OMM 1,844 6,012 
717) E EE A EEE E RT apa 3,301 o 3, 593 11,675 
A Ne A 5, 110 5,408 MN RR 10, 518 34, 183 
Sta EE RERO 2,415 Ei NN 9, 179 29, 507 
A A An | 2,050 9,016 |............ 11,066 35, 818 
RA hott dun ca ile ae | 3,756 a) o A eee ene 17, 069 44, 000 
(SOR A AES | 7,313 11,051 |............ | — 18,364 | — 47,338 
E A Tee tO aE: | 7, 507 13,083 |... | — 20,50 | 57,652 
E RN TEN Pm M mv 25, 149 75, 437 
1600 teeta and lata se ton cots | 15, 736 14, 499 5,045 35,280 | 125, 598 
Oct cali E Pr ed 19, 739 3, 445 23, 184 80, 676 
|| oc ere ae oa rue cert E 18, 038 867 18, 905 79,914 
i Me MR 22,677 4, 045 27,322 | 120,366 
VOOR RP OR EORR REN 22,374 25,713 48,087 | 171,306 
A SCORN EE DE Tren Ae D 21,913 25,748 47,661 | 235,704 
A ee A Md 15,173 32, 956 48,120 | 240,292 
CONSUMPTION. 


In order to show the annual consumption of bauxite and its value in the United States 
during the last eight years, the following table has been compiled, which includes the 
annual production, imports, exports, and consumption, together with the value of each, 
respectively : 


aSixteenth Ann. Rept. U. S. Geol. Survey, pt. 3, 1895, pp. 547-597. 
bTwenty-first Ann. Rept. U. 8. Geol. Survey, pt. 3, 1901, pp. 435-472. 
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Production, imports, ex ports, and consumption of bauxite in United States, 1898-1905, 


[Long tons.] 
Production. i Imports. , Exports. 
Year. E SO OO 
Quantity. Value. Quantity.! Value. Quantity. Value. 

Es SO 25, 140 1 $75, 437 , 1,201] $4,238 | 1,000 ! $2,000 
E eco ceres 35, 280 | 125, 5U8 6, 666 23, 768 2,030 ' 4,507 
PWG oe cee eee ak 24, 184 89, 676 8, 656 32, 067 1, 000 3, 000 
1901 sods oes 15, 005 79,914 18,313 G7, 107 1,000 3, 000 
TO Us wee e's 27,322 121, 465 15, 790 54,410 locus c hp E Ed eT 
OOS she eevee cian 48, 087 171, 306 14, &89 BO BA: C AN 
1904............. 47,001 235, 704 15, 374 O AA bere 
Obst 48, 129 240, 292 11,726 | 45.011 A A 


WORLD'S PRODUCTION. 


! — 62,976 


Consumption. 


Quantity. Value. 


20.3500 $7,075 
30, 016 144. 7% 
30.890 , 119,043 
36, 218 144,021 
| 43,112 115,85 
2x, HO 
63, 035 255, 91 
50, 855 Zw, NES 


The following table shows the world's production of bauxite in 1903 and 1904: 


World's production of bauxite, 1903-4. 


[Long tons.] 


1903. 
Country SoS 
" Quantity. Value. 
TOA ASTORIA eee ex 45,087 $171,306 
ETUHEGO.. 2: eere A Sands nese ie LE Deu DE 131,781 | 226, 798 
United KIHEHDHL vsum feces lus A REM NER RE URS 6,128 | 7,368 
DUI A NER ENS RENE THERE 185, 906 | 405, 472 


1904. 


RH 
| Quantity. Value. 


1 


4,6001] $235,704 
44,449 | 131,229 
8, 700 | &, 340 


130, 810 | 375, 273 


ALUMINUM. 


PRODUCTION. 


The production of aluminum in the United States has increased nearly tenfold in ss 
many years. Two reasons would explain this phenomenal growth—economic production, 
which has initiated lower prices, and increased consumption, especially in the electrical 


industry. 


The magnitude of the aluminum industry is shown by the following statistical data, the 
first. table giving the production of aluminum in the United States since the beginning of 


the industry in 1883: 
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Production of aluminum in the United States, 1883-1905. 


[Pounds.] 

Year. Quantity. Year. Quantity. 
TESS A ens oun P ie ER SEDE: 83 11890. acr A EUN RA ERE as 1, 300, 000 
A E LR REIR VETUS ats 190.4 1807 oce ceat cres 4, 000, 000 
O aE 283 A uode Nee CAI aaau a aE e QM 5, 200, 000 
A A EE E ATN, 3:000: ASOD oce Seite cicuta erui 6, 500, 000 
LBS Loci e So bo dM eagle de pep qs 18:000 11000. cni ose A E 7,150, 000 
LESS PN M raa a drea a e 19,000 TOOL Lo ae eect ens AY 7, 150, 000 
INSÜ. AS 47,468 4 OO i Las uy Rue cea EU PES LINES 7, 300, 000 
Ms tw aite dide Deam E E 61281-19080 Ra 7, 500, 000 
Ibo LA mee ms 150, 000 | [ir NERO ECOL ERE a 8, 600, 000 
IBUR. slg ei de E EV DE EEECE EE NEED uE 259,885 |) 1905... . 2.22... e cece eee ee eee eee eee eee a 11,347,000 
DOS gaint iets site A as 333, 629 : T 
T MEER 550, 000 Total iaa sa 68, 409, 779 
Ir a e 920, 000 | 

a Consumption. 


Aluminum and manufactures of aluminum of domestic production were exported valued 
at $157 187 in 1903, at $166,876 in 1904, and at $290,777 in 1905. 


IMPORTS. 


In the following table are given the quantities and values of crude and manufactured 


aluminum imported from 1891 to 1903: 


Imports of crude and manufactured aluminum, 1891-1903. 


Plates, sheets, 


Crude. Leal. bars, and rods. 

Calendar year. — a 2e 
Quan- | Yajue. | Packs of} vaiue, | Quan- | value i 
tity. 100. tity. 

Pounds. Pounds 
A ESSEE SE 3,922 | $6,266 | 10,033 | $1,135 |..........]........ $1,101 | $8,562 
C ee eeseee enne | 4 515 1,540 | 1,202 LL. uuu 1,036 | 2,289 
ji PEE | 7,816 4, 683 18,700 | 1,903 |..........]........ 1,679 8, 265 
A Secs Res Seca’ 5, 306 2,514 | 10,780} 1,210 |..........]........ 386 | 4,110 
1895. T 25, 204 7,814 6,610 A tected 1,841 | 10,301 
rasta calada 698 501 4, 657 2A es tol PA 2,365 | 3,479 
A 1, 822 1,082 4, 200 368 4, 424 | $3,058 221| 4,729 
E pP 60 30 2,000 174 | 18,442 | 8,991 4,675 į 13,870 
E eerie eel cae 53, 622 9, 425 693 112 4,254 | 2,413 5,303 | 17,253 
1900 seo E A ted 256,550 | 44, 455 1, 103 102 4,264 | 2,776 3,111 | 50,444 
1) EEES E Loteria 504,803 | 104,168 |... 7,764 | 5,319 261 | 109,748 
O cha rcieten 745,217 | 215,032 210 ` 32'  4,052| 2,548 1,239 | 218,851 
a RI a! 498, 655 | 139,298 |.......... XM | 4,270 | 2,818 1,355 | 143, 471 
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The following table shows the production and imports of alum and aluminum sulphate 
for the years 1898 to 1905: 


Production and imports of alum and aluminum sulphate into the United States, 1898-1905. 


[Short tons.] 


Production. Imports.a 
S ang: Alum. Aluminum sulphate. piss 
Quan- | value Per Quan- Value Per hoe Value ad 
tity. ton. tity. ton 
- | | | | 2 
IBI A 18,791 | $563,730 | $30.00 56,603 , $1,416,675 | $25.00 Mot s 187 |. $15.13 
¡E A 27,276 | 845,556 ¡ 31.00 81,805 | 2,106,479 | 25.75 858 | 14, 953 | 17.8 
VOD AAA 20,531 | 615,930 | 30.00 61,678 | 1,480,272 | 24.00 1,169 | 22, 283 19, 7 
TO tr a 7,775 | 233,250 | 30.00 74,721 | 1,793,304 | 24.00 1,091 ! 20,781 19.05 
1909. o oun Sate cee 8,539 | 299,500 — 27.00 80,075 | 1,938,671 | 24.25 928 | 16, 508 15.11 
as 7,574 | 210,910 27.85 80,726 | 1,614,520 | 20.00 776 | 14, 483 18.56 
1004. ae 11,563 | 319,189 | 27.60 | 74,481 | 1,417,867 | 19.04 17,116 | 19. $ 
19.47 
| 


1909... oet 10,114 | 289,716 | 28.65 93,917 | 1,660,515 | 17.67 ! 
| 


5s 24, 804 
| | 
a Includes alumina, alum, alum cake, aluminum sulphate, aluminous cake, and alum in crystals or 
ground. 
b Ther was also imported in 1898, 1,205 short tons ($76,884) of aluminum hydrate. or P ned bauxite: 
in 186, 1,926 tons ($119.202»; in 1900. 2,207 tons ($148.832); in 1901, 1,986 tons ($146.462): in 1942, 33 
tons ($21,235); in 1903, 1,456 tons ($93, 465); in 1904, 18 tons ($2,875); and in 1905, 8 tons. (31, 455). 


USEFUL MINERALS IN THE BLACK SANDS OF THE PACIFIC 
SLOPE. 


By Davi T. Day and R. H. RICHARDS. 


INTRODUCTION. 


In this report the expression ' black sands" is used to embrace the residual sands left 
in concentrating placer gravels. Usually they denote the heavy materials left in the 
sluice boxes in placer mining, but they include also both the black sands left by the 
concentrating action of waves and the natural concentration products of stream action. 
They consist principally of minerals with a specific gravity above 3; and, although the 
expression ' heavy sands" would be more appropriate, they are as a rule darker in color 
than the gravel from which they are obtained, and the expression “black sands" has 
become general. 

On account of the increasing scarcity of the world's supply of platinum, Congress, in 
the sundry civil act approved March 3, 1905, directed the United States Geological 
Survey to include in the report on the mineral resources of the United States an investi- 
gation of the useful minerals contained in the black sañds of the Pacific slope, and this 
instruction was subsequently enlarged to embrace the United States. In the begin- 
ning of the investigation a circular letter was sent to all the placer miners of the United 
States whose addresses were known, some 8,000 in all, authorizing them to send in 
samples of the black sands obtained by them up to 4 pounds for each sample. The 
examination of these samples. partly in Boston, Mass., and partly in Portland. Oreg., 
showed that the following minerals, in the order named, are most commonly found in 
these sands: Magnetite, gold, ilmenite, garnet, zircon. hematite, chromite, platinum, 
iridosmium, mercury, amalgam, olivine, and iron silicates, pyrite, monazite, copper, 


cinnabar, cassiterite, and corundum, Other heavy minerals are only exceptionally 


found. 

Platinum.—Platinum waa found in 120 localities. 
the largest field of platinum, and the most profitable field for commercial ex ploitation, 
is comprised in Coos, Jackson, Curry, and Josephine counties, Oreg., and in Del Norte, 
Siskiyou, Humboldt, and Trinity counties, Cal. Outside of this region platinum is 
also found to a notable extent in Plumas and Butte counties, Cal., and, although the 
proportion of platinum per cubic yard of gravel is not so great, the large dredging opera- 
tions in Butte County make this an important locality. Platinum was also found 
pocasionally on the Snake and the Columbia rivers and on various beaches of the Wash- 
ington coast. It was found in place in chromite near Anacortes, Wash., as well as at 
the previously known locality, the Rambler mine, in Albany County, V yo. 

Investigation of concentration methods.—In order to determine what minerals could be 
included under the title “useful minerals” in these black sands, it was necessary to 
determine how readily they could be separated from one another by various methoda 
of concentration. As a result it was found that with careful sizing it is possible to 
separate gold and platinum from these sands with comparative case and with small 
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expense by use of concentrating machines of the shaking table class, and that partial 
separation of various other minerals can be made at the same time, so as to render avail- 
able for the market at a low cost monazite, zircon, ilmenite, chromite, garnet, and 
cassiterite. 

Magnetite.—It was found that the magnetite contained in the black sands of the 
Pacific slope constitutes a greater supply of useful iron ore than any other available 
source known on the Pacific slope. This magnetite usually contains from 5 to 10 per 
cent of titanium. It was found that this titanium offered no obstacle to the production 
of high-grade cast iron in the electric furnace, and that in a modification of this electric 
furnace this cast iron could even be decarburized to a very soft iron of high quality. 
Facilities were not at hand for smelting this iron ore in an ordinary blast furnace. 


PREVIOUS INVESTIGATIONS OF BLACK SAND. 


Prof. W. P. Blake@ investigated the black sands of the Pacific coast in 1853, and found 
in them platinum and iridosmium to the extent of 10 to 30 per cent of the gold. He 
also noted that the platinum could frequently be lifted by a magnet. His experience 
showed that the farther north he went on the California and Oregon coast the greater 
the proportion of platinum to gold. Subsequent investigation has proved this to be 
true for as far north as Coos County, but it is not true farther north. In fact the Alaskan 
coast has so far proved barren in platinum; but Blake's statement was accepted as a 
rule, with the result of attracting much fruitless exploration for platinum beyond the 
regions to which his investigations were limited. In 1873 Prof. B. Silliman 5 made an 
examination of the heavy residual sands obtained in placer mining at Cherokee, in 
Butte County, Cal., and showed them to contain, among other minerals: Chromite 
(chiefly), gold, platinum, iridosmium (more abundant than platinum). magnetite, 
limonite, zircon, rutile, garnet, and epidote. He also mentions diamond, topaz, and 
pyrite as includible in the mineralogy of the Cherokee gold washings. In 1894 in the 
Mining and Scientific Press Mr. J. A. Edman first suggested the use of percussion 
tables for separating gold and platinum from black sands. He also gave a good 
descri ption of the mineralogy of these sands. c 

Since the time of these pioneer investigations the black sands have been a fruitful 
field of experimentation for a method which would economically extract the gold and 
the platinum. Unfortunately most of these investigations have been in the direction 
of some modification of the method of separating sands by running water, after the 
fashion of sluice mining, and, while many of them have shown much ingenuity, it is 
a significant fact that the present investigation has discovered only one placer mine in 
the United States where the action of water on these sands was supplemented by the 
shaking motion characteristic of the Wilfley and similar tables. As soon as this feature 
was introduced, the possibility of successful results became evident. 

Meanwhile many examinations as to the materials contained in these sands have 
been made by various authorities, but the examination was usually confined in each 
case to a particular locality, and no general investigation of this subject was attempted. 


PRELIMINARY WORK OF PRESENT INVESTIGATION. 


In order to obtain material for preliminary examination a letter, as has already 
been mentioned, was sent to all of the placer miners whose addresses were available, 
about 8,000 in number. The resulting samples received at Washington underwent 
a preliminary examination there and were then sent to the Massachusetts Institute of 
Technology. 

At the outset of the investigation Prof. Robert H. Richards, head of the mining 
department of the Massachusetts Institute of Technology, was retained to take joint 


pon and platinum of Cap» Blanco: Am. Jour. Sci.. 2d ser., vol. 18, 1854, p. 156. 
b Am. Jour. Bei., 3d ser., vol. 6, 1873, p. 132: also. Trans. Am. Inst. Min. Eng., vol. 1, 1873, p. 31. 
€ Notes on gold-bearing ‘black sands of California: Min. and Sci. Press, Nov. 10, 1594. 
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charge of the investigation, and he immediately elaborated a general scheme for their 
examination. A corps of assayers, under Mr. Charles R. Locke, determined the gold, 
platinum, and iridosmium content of the sands, and the material was then turned over 
to Dr. Charles H. Warren, professor of mineralogy in the Massachusetts Institute of 
Technology, who, by such classification methods as were available, divided the min- 
erals contained in the sands into groups, and in these groups identified all possible 
minerals, giving as accurate a statement as was possible of the proportion of each 
mineral present. 

The minerals enumerated within were obtained from the samples by these exami- 
nations at Boston, and by a more elaborate system of examinations subsequently 
carried on at Portland. 

The majority of the samples represent waste heavy sands thrown out of the sluice 
boxes in the clean-ups of placer mines. They are thus concentrates, but concentrates 
containing the precious metals in such a mixture of other heavy minerals as to make 
it impracticable for the placer miner to save either gold or platinum by the processes 
with which he has been familiar. 

It was frequently difficult and sometimes impossible to obtain any satisfactory 
statement as to the degree of concentration of the samples sent in by placer miners. 
All the available information obtained is given in the “remarks” column of the table. 
Unsatisfactory as this column 1s, it is sufficient to show that if the heavy sand which is 
now going to waste in California and Oregon alone were saved, and that if, in turn, 
only two-thirds of the platinum shown to be in the samples where the exact propor- 
tion of platinum has been determined were saved from those sands, the total produc- 
tion of platinum from these two States would exceed the present consumption of plat- 
inum in the United States. This does not include the many specimens where gold and 
platinum are grouped together. In many samples the sand grains were not. individ- 
ual minerals and could not be separated by mechanical washing. These are included 
in the table as “unclassified.” 


FIELD EXAMINATIONS. 


Cooperation of transportation companiecs.—The Southern Pacific Railway system, in 
generous appreciation of the nature of this work, offered to transport unlimited quanti- 
ties of sands from any point on that system to Portland, Oreg. Similar aid was given 
by the Astoria and Columbia River Railroad, between Astoria and Portland; by the 
Northern Pacific, the Canadian Pacific, the Great Northern Railway, the Burlington 
system, and the Pacific Coast Steamship Company. This generous aid made it practi- 
cable to collect and examine several hundreds of tons of placer sands, frequently 
in carload lots, and thus to determine on a large scale the efficiency of the various con- 
centrating machines loaned for this purpose. 

The collection of these samples was in charge of Prof. J. F. Kemp, of Columbia Uni- 
versity, New York, and under his direction Mr. A. H. Gale, of Harvard University, 
visited Clatsop County, at the mouth of the Columbia River. and examined the sea 
sands contained within the triangle bounded on the east by the ridge of indurated clay 
which extends from Tongue Point, east of Astoria on the Columbia River, to Tilla- 
mook Head on the Pacific sea beach, on the north by the Columbia River and on the 
west by the ocean. From this area Mr. Gale selected, as representative of the material 
a carload from the river beach at Hammond Station, near Fort Stevens, designated in 
the tables as P 5A,and from farther west a second carload known as P 5B. Another 
carload was taken from Warrenton, another from Carnahan Station, and another from 
the beach at Seaside, adjacent to Tillamook Head. The results of the examinations 
of these are given under Clatsop County in the table of the mineral composition of 
various black sands. Still another carload was taken by him from the dredge William 
M. Ladd, when dredging in the main river channel near Pillar Rock, above Astoria. In 
addition to these samples collected by Mr. Gale, the entire beach from Fort Stevens to 
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Elk Creek beyond Tillamook Head was sampled by Doctor Day and his assistants, 
with the results given under Clatsop County in the general table referred to. Professor 
Kemp, together with Mr. Gale, next visited Josephine County, Oreg., and took samples 
varying from 100 pounds to 1 ton each, and also many smaller samples in the neighbor- 
hood of Kerby and Waldo, Josephine County; and they then proceeded to Crescent 
City, Cal., whence representative samples from the ocean beach were sent in for exami- 
nation. Professor Kemp then took representative samples at frequent intervals on 
the Pacific beach northward from Crescent City to Bandon, Oreg. 

Mr. Gale went southward from Crescent City, taking samples at Upper and Lower 
Gold Bluff, Humboldt County, Cal., and then, proceeding from Arcata to various 
points on the Trinity and the Salmon rivers, he continued through by the trail to 
Forks of Salmon, and thence on to Butte and Sierra counties, Cal., where a carefui 
reconnaissance of the placer mines was made. Professor Kemp then visited several 
placer localities in Colorado and finally made a careful examination of the placer 
gravels in the neighborhood of Tinton, S. Dak. 

Mr. Earl Bachert, after acting as assistant to Mr. Gale, visited Bellingham Bay, Wash- 
ington, and continued to Shishi Beach, near Cape Flattery, and thence sent in large 
samples of beach sands. Mr. Henry Landis, professor of geology in the University of 
Washington, visited the ocean beach at Ozette, Wash., and furnished representative 
samples from that point. Doctor Day collected 1 ton of representative sand from Ren- 
nies Island, in Grays Harbor, and a ton of the heavy magnetic sand from Damons Point 
on the ocean beach. He collected additional representative samples from Oyhut, 
Cow Island, and Moclips, on the beach north of Grays Harbor. Later in the year a 
party under the charge of Doctor Day collected ton samples of sand from Sand 
Island, at the mouth of the Columbia River, and took samples representing sll the 
beaches from Cape Disappointment to Oysterville on the Washington coast. Mr. 
Bachert collected a carload of sand from Yaquina Beach, near Newport, Oreg., and Mr. 
Alvin Smith and party collected large samples from the Pacific Ocean beach at the 
mouth of Alsea River, Oregon. 

Mr. W. T. Schaller visited the beaches south from San Francisco to San Luis Obispo, 
Cal., and sent in small samples for investigation. This was followed by a visit to the 
elevated beach at Aptos, on Monterey Bay, by Mr. Earl Bachert, where a carload uf 
sand was collected. Another carload, characteristic of the beach, was collected at 
Ocean Park, near Los Angeles. Doctor Day visited Oroville, Cal., collecting 5 car- 
loads in all of representative tailings from the dredges of Oroville and Marysville. 

Mr. Victor C. Heikes collected commercial samples from American Falls, Idaho, and 
from other points on the Snake River. Mr. H. E. Crain collected ton samples from the 
Rambler mine, Albany County, Wyo.; from Green River in the same State; from 
Idaho City and Centerville, Idaho; and from various points in the neighborhood of 
Lewiston, Idaho. 

Mr. L. G. Gillett collected a carload sample from Deer Creek, Montana. Dr. Joseph 
Hyde Pratt collected a carload of sand, representative of the region where platinum had 
already been identified, at Miles City, Mont. One ton af heavy sand residues was 
obtained from Tonopah, Ney, A party under the charge of Mr. L. G. Gillett, and later 
under the charge of Mr. W. L. Walker, made some 200 excavations on the Snake River 
between the Minidoka Dam and a point opposite Wapi, Idaho, collecting in all some 
4 carloads of sand. 

Mr. Walter Harvey Weed collected representative samples from the well-known 
sand-chrome deposits, from which chrome iron ore was first obtained in the United 
States, in the neighborhood of Owings Mills and Glyndon, Md. Further samples. 
characteristic of the Atlantic Ocean beach, at Ocean City, Md., were also examined. 
Mr. D. B. Sterrett collected pannings from various placer localities in the Balsam For- 
est district, North Carolina. 

In addition to the samples obtained during these field investigations, many samples 
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were contributed by various members of the Geological Survey in the course of the 
regular field work. 
Of the minerals found the following are evidently salable wherever found: 


Amalgam. Josephinite (alloy of iron and nickel). 
Cassiterite. Lead (bullets, shot, etc., are usually saved in 
Cinnabar. placer mining and smelted). 

Colum bite and tantalite. Mercury. 

Corundum (gems). Platiniridium. 

Gold. |. Palladium (with platinum). 

Iridium. Platinum. 

Iridosmium. Sperrylite. 


With regard to the other minerals, whether they can be classed as useful depends on 
the cost at which they can be delivered at a point of consumption where a market 
can be found for them. Thus, as to magnetite, this mineral, which furnishes a 
fair proportion of the utilized iron ore of the United States, would not be considered 
as of any value where the production of a region amounted to only a few tons annu- 
ally; that is, where the ore was not in suflicient quantity to supply the wants of a 
moderate iron-smelting establishment. Even with the ore in large quantity the cost 
of transportation to the point of consumption might be so high as to render it useless. 
Again, the purity of the actual grains of magnetite as affecting its usefulness in mak- 
ing pig iron or steel concerns its definition as a ‘‘useful mineral.” 

In the case of such a mineral as garnet, useful chiefly as abrasive material, the 
question requiring investigation is as to the physical character of the grains, whether 
they are sufficiently sharp to serve as a good abrasive. 

The purity of the minerals found is of vital importance in determining their use- 
fulness. Thus sand chrome, as formerly obtained on both the Atlantic coast and the 
Pacific coast, has come into more or less disrepute on account of the grains of other 
minerals mixed with it. But after ordinary water washing it would manifestly 
become an extremely useful mineral if practically pure grains of chromite should 
be separated from all the other minerals, thus producing a higher grade of chromite 
than any now purchasable. Such chromite must demand a higher price because of 
the comparatively slight amount of grinding necessary to reduce the already small 
grains of sand to powder and because also of the increased ease of decomposition 
to chromate in proportion as the ore is of high grade. 

On the west coast of the United States even quartz sand becomes an extremely 
useful mineral when it is sufficfently separated from others. Thus pure quartz, 
suitable for refractory linings in the manufacture of steel castings, has frequently 
reached a value of from $5 to $15 per short ton delivered in Portland, Oreg., and it is 
now frequently transported from Illinois to the Pacific seacoast. As a rule all of 
the minerals in the following tables would. find some useful application if separated 
absolutely each from all the others. 

These considerations show the great advantage of such determination of the various 
characteristics of the minerals found as will lead by the most inexpensive means 
possible to their separation from one another. Thus far practically the only mineral 
separated from these sands has been gold, and that most imperfectly. The method 
employed is based on the relative specific gravities of the minerals and on the readiness 
with which all the minerals, except gold, can be washed away from this metal. 

In order to apply various methods of concentration. to these. sands, a. special 
building was set apart at the Lewis and Clark Exposition, and an invitation was 
issued to the manufacturers of all concentrating machinery to send full-sized machines 
to that place for use in determining how these sands could be concentrated, as well 
as forordinary exhibition purposes. Those who responded favorably to this invitation 
are recorded in a later section of the report. 

The following tables show the mineral composition of the black sands: 
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ts la ld Trace. ........ 
SEP MUN INSERERE ON Trace. ........ 
A n ars 48 ........ 
eos AP Trace. |........ 
Cala sil cub A 500 
wie a gull Ko 4| 1,000 
E RU ERN Trace.| 1,200 
OR ORE 22 26 
ba de nad 52 so 
EMEN, 12 20 128 
aM cede 24 | Trace 1,000 
MUNDI E ME 372 992 
PA AP 230 746 
Trace.!......... 184 |........ 
eeu boats a E de ics la 
A pua ci Ls Trace.|........ 
EE A E A S TRACE. usais 
E AC Trace.|........ 
wh arse E ate ace 64 ........ 
NK 2773 OREL URSI 
MAP ELA dO ttes 68 
M NON ND Ot ot haath all CENA 80 
Mete rco 128 MA 


"CUI ITITIIT 
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Un- 
: Plati- | Gold and 
| y ccu Gold. num. |platinum. Remarks. 
| Dollars ¡Dollars! Dollars 
, per ton. |perton.| per ton. 
1,544 Trace. A A 
1,832 EA stus a eue 8 pounds to ton of grave). 
10. scans mito uan 37.21 | Worked by drifting. 
MORI 52.71 |....................| Brown sand from ground 
sluicing. 
1,030 107.90 | 510.00 |........... 1 pound to 50 tons of gravel. 
1,159 VIS ran AA c 
a 412.16 | 823.00 |.........../ Black sand from dredge ` 
clean-up. 
250 Tratten A eos Seeks | Tailings of same after con- 
centratingon Pindertable, 
1,900 du ey hee lecu iet Middlings of same after con- 
centratingon l'indertable. 
1,216 A A Do. 
88 A dms 
400 ¿ye AAA res 
1,950 A AA None. j Tailings from Wilflev table 
on Oroville tailings. 
SIGH nett BOs as None 
1, 490 149.24. ere ne genera eee ac ein Tracecopper. From first 3 
rifles, 4 pounds per day. 
A eee erase 1.65 | Black sand from dredge 
clean-up. 
798 OTs dee cut i eee Tailings from dredge. 
AA ME 11.99 Concentration not known. 
30 9, DU osuere ii eod Black sand from sluice box. 
1,180 1 4 s 48.88 |........... Old tailing dump (fine 
sand); pannings. 
956 |........... 60.98 |........... Old tailing dump (coarse 
sand); pannings. 
22i. Heu M En 75.74 | Pannings from old dumps. 
424 coh cg A 83.51 | 46 pounds antimonide of 
nickel. 
8 19. 64 A. ce ben | Very plentiful; ground 
sluicing. 
580 145.31 | 24.90 ........... | 4pounds percubie yard. 
1, 496 22.53 | 2.40 l........... Concentrated to yko- 
256 143,17 |........ RANES: Worked by sluicing. 
8 80. 20 aoe Pe but eed oe Trace copper; concentra- 
tion not known. 
. 712 807.78 | 10.50 |........... Concentrated from 60 tons 
to 100 pounds. 
a 2,000 0:82- A uds aiios Sluicing. 
1, 420 dol. dL loei rax dex 60 pounds per day. 
1,368 Beh densi eet 5 per cent of gravel. 
1,288 6.20 A it ees 0.5 per cent of gravel. 
4 E A | 1.5 per cent of gravel. 
1,2001. S eoe o etu es None. Pannings from 500 pounds. 
109s AA TEM None. , Original sand. 
88 o docuere bsiupsxetaces Concentration not known. 
232 20.04 A See bes Do. 
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Mineral com position of various black sands of 


3 | | 


Serial number. Locality. netite. : mite. ite. | tite. 


y —————— 


| CALIFORNIA —continued. | | | 
Pounds Pounds Pounds Pounds Pounds Pounds 


Del Norte County: per ton. perton. perton. perton. perton. per ton. 
I 00.2 2215 Pes todos Crescent City ............06. 450 MO AWB soon $4 
PG uo eode tence | DO A 2| Is , R RM — 
] HO A Gilbert Creek. ....2...22266- ZEN 49 o annnnn | 24S eneh IE 
P UO. a A ea n | y21 | 201 1.5 o Mm 212 
| 
P390 B. ulus sies Smith River................ | 841 509 A | NIS panes x n 
Eldorado Count y: 
HR 30 pia be. Brownsville district........ AS uero DN: Oo EE gee iae t] xe mus 
| NK 
R 3597...........-- Green Valley ..............-. | 1,432 232.5 A 20A j........ 
R 3406............. Placerville inc de aaa 1, 500 R8- cse xD ers 
| | 
ICON, Ive nera ELE VAEHOT 220654 eode a eae | 1,650 lois | O | SO ee ees 
R 3440............. Grizzly Flats............... | 1, 264 EN 640  ........]........ | NEN 
' Humboldt County: | | 
¡A MA Gold BlutfT.................. 245 re AA | TIL NEN nS | sls 
ISO TE EE | A ERR 4060 103. odessa 435 J... | 006 
AA P ———ÓÁ | 103 MR | O eee | SR 
P 744 B through 4. sr CER | 35 a52 | TU NOTUM A | $ 
P 744 B through 1.. DOS dy a E RR VE ees | 1$ A NACIO ! Trav. 
P 744 B through 2.. jp c — ds 002365 84 ........ bene | —— 20 
P 744 B through 2.. jut n ua NE MEE AAA | s 
P 744 C through 2.. DO A bs dE nes 130 Q)08 ........ ee taht A 3 
P 744 D through 1.. Dass reu LIRE 134 | 2124 ........ | NON C | 6 
PANDO Upper Gold Bluff........... 1, 568 28 | 238 2 E eae EN 
| 
P 130 B through 2 ID s eS tales We ERR 25 loger 9. docs uus 2 
on 4. | | 
E pec Otflóndinbl.is eoo nos Io 899 A A EE ptu enit 
PII Aona DI tor cocina 820 BA Liuius. | D je us 
P 794 Bo... DO: acute du pde scutis sr OS. € 175 | ene 
P 704C............ DG: oe hue kie Sedet 630! 254 oo... pe 770 .. 
P 794 D uses A eR bine Cannes ‘ 1,370 145- aici Ws tuoi Go tues | 34 oris 
R 3145............. Diet coat eine oak | 1,688 208 ........ | (i NER MAT: ees 
| 
P 195 on 4.......... Orleans Bar................ 1 1 | TERT SOM NER e 
P 195 through ).... IUOS associe says 145 7 .1 | "n p | 74 
re Trinidad.........00..c0.06 e lisa ME: eee ere ee 
R 3903. es jp TEE 16 |t | Qus isa ad een ie eee a acne 
¡AAA 1D 7, AA UN NES DE O len rc ia 
¡O aoaaa D eee NT MANO, 104: eerte ascii ns TERREN 
| 
R 3089............. DO secca ate bis 360 DOU cos Geek cota atas | A 
Per AAA WO A Polus UBI 58 38 22 Trace | da Cir M Pe 
P 130 B through 4.' Orick and Trinidad........ | 61 GOs ae ovens Me O 7 
P 130 B through 2 Ge E ie 25 "d CE 8 DARE | 3 
on 4. i 


a Includes ilmenite, 


BLACK 


SANDS 


the United States, by localities —Continued. 


Limon- 
ite. 


Mona- 
zite. 


Zircon. Quartz.| classi- 


E Plati- 


fied 


OF THE PACIFIC SLOPE. 


Gold and 
num. | platinum. 


SS Seen | ————— nn ————— M á— | —M— Se à 


Pounds; Pounds | Pounds! Pounas| Pounds 
per ton.| per ton. | perton.| per ton.| per ton. 


a. .n..rn. o [noo .eon. 


no. ee oe oe 


e o0.ooor»oojrno.e.o» eo 


ono nnsoajsnoonoscor fono oros jonrnsoa.o 


anoocono o joernon. e.n.o.o 


.o0... e. <<. [ono o.oo.os» 


ancorono[|r. "o oc 


ac ooosaoj|noo ooo. 


ne... 0... ao. [ueno 


ee eae awe [can oeno». o 


n.n.o.o noo Jarno ooo. 


na. .<.o..—omorjon o eo aa» 


e .oon...nfjorno.o on”. 


aoanaco.o[ooo e. vool.. oros jono.. oo 


Ce CO na [o o .oorcsaj[.onoe..onuo 


. e. ...o.r.. ro t "n 


re ooon»oofjosnoscansas[|. o. ee 


e... onoscn[o. an. oo» o 


n - oo. 


e. v.ononojensaonono[|o ro ono onn[. e... ... .. 


e... ..eo coso saco nocjoernnoenr jonas. neo 


e. .o.n. e. . ne. o0..b. » .[aononoacsojesnoasno.so 


re.ononnsjlonacosor lee ooo oe" 


ee ee "c 


"""t-9.ac| aco 


Sr Ce ee es ot 


Dollars |Dollars| Dollars 
per ton. 'perton.| per ton 
133 |... see 94 ieee csc, 
376 eee E E A A 
1,035 riu AAA A None 
115 125 1:24. A AS 
231 27 23 A EEEE 
DE 1,200 JUS. db esaet eade eds 
112: iL 130:24 A IAN 
88 . 20 PL MA A 
a 160 122: 09h ccce ds e is y xs 
EOM 96 oe) ME REPE 
594 DC D STEREO A 6.01 
dU osse e deme e he tet None 
800 IDE A RA 1.19 
AS, AE AA AA .37 
Poetae al Sich le oro cem AO . 45 
Piss Son wes cena nius cu sq tectis oaa . 17 
A A A ep .17 
Vows td AA EEN A . 74 
TOTAM oro aad ERUDITUS SOMME 15. 09 
20 ¡AA P229 | ia MPA 
930 US AA suce Trace 
301 40; 1,104.00 1... A 
: Mori d TE NE No assay 
O URN ad No assay 
ZEN T uec c ei ee uide No assay 
118 SPA eee el PTS 481.61 
8 392.73 | 120.00 lis 
727 I;:200 rss tto ss sss No assay 
275 NON Lac ccv salate ei No assay. 
1 O84 AA es cbeweds ste None 
LIM E leeds’ None 
2,000 A hos None 
1,5890 5 oss saswa xcu odes None 
pt 940 1.45 L03 ec xs 
¡al A bk Lucina sac 
925 A HEN , 17 
980 ORD li esrb dis are oops a 


M R 1905——75 
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Remarks. 


trated. 


Heavy taillngs from sluice 
box. 


Heavy tailings after gold 
removed by sluicing. 


1 pound obtained from 7 


cubic yards; trace of cop- 
per and 250 pounds rutile. 


Brown sand concentrates. 


Copper scales 8 pounds per 


ay. 
1 pound per 10 tons, tailings 
escaped amalgamation. 


1 pound per ton sluicing. 


Selected streak of beach 
Band. 


Tailings from above. 
Ordinary beach sand. 
Includes ilmenite. 
Beach sand. 


Concentrated by panning 
beach sand. 


Trace of cinnabar; beach 
concentrates. 


Heavy sand in sluico boxes 
panned to yy. 


122 pounds pyrite. 
Clean-up of placer mine. 


Clean-up of hydraulic mine; 
shows cinnabar. 


Natural sand. 


Beach sand, 3 feet below 
surface. 


Do. 
Natural beach sand. 
Do. 
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Serial number. 


Locality. 


MINERAL RESOURCES. 


: Mineral com position of various black sands of 


Ilmen- 


Mag- | Chro- lem el 
ite. Garnet. tite Olivine. 


netite. | mite. 


— = 


CALIFORNIA —continued. 


Kern County: 


Pounds Pounds Pounds Pound: Pound: Pss 
per ton. per ton.| per ton. per ton. perton. prx. 


R 3525............ Kane Springs. .............. | 912 |........ ed eee 
R 3403............ A Oia 1,000 | ERN ee 
RAMOS, ee Ricardo..................... 1,624 |.... TE a A eu 
PI ca Los Angeles County, Ocean B4 eus 30 8 | q D 
Park. 

Mendocino County: 
PIRA RI Fort Dragg................. M REN ECROEN p LES ee I 
P 1083 B... DO TN 3 Cl us Mm 
R 335... ess Mddoc County, Feather River..| 1,136 |........ 9 osos ry. eee 
R 3640............ Monterey County, Los Burros |........ .......-] esee E ea 

district. 

Nevada County: | 
Ion e deed TERE Rough and Ready.......... 150 632 SM... 100 ..... 
P 200 through 4.. DO d mes 492 833 1........ Wi ue 
R 310... uus Dni 500 200 | 800 pes D. 
R 33887............ Nevada Citrato OBOA ce ee 
R 3942... sue North Bloomfield.......... 8 200 200 .. 2 
R 3402... ......... Relief Hill..............LuL. 280 360  — 816... pe 
R 3599, No. 1..... Orange County, Fullerton...... 408 |........ 160 | n 9 

Placer County: | | 
R 3074. ........... Butcher Ranch............. 1:000 1232 5x 45195 Mee 

| 

R 3033. ........... North Fork American River, — 850; — 1060 | "—— M Boii 
R 3070. nannan. East Auburn............... 1,600 |......... Mp 
R 3............ Biue Canyon SERERE NR 1,560 320 an 
Rivas LO Mitos 8 902 . 
R 3068............ Michigan Bluf............. 1, 528 352 
R 3610, No. 1..... Weima tots oe EpL aV ets aate eame Deis 
R 3610, No. 2..... Do........ UN eden 
194390. 5 5215 recs Dolares — cibus 
R 3789, No. 2..... Don tas 32 m p " 
P 605 A......LLse. Gold Run................ 648 |........ | G48 seen 
P 605 B.o... Dons EEEE N 548 |e... 646 | e di 

Plumas County: | ià 
P301 clon eren: Spanish Ranch............. 1,760 |........ 248 een | P" acid 
R 3400.4 coorec tae: Crescent Mills... 908 | init aW C IN 
BR W214 ordenes Oelse aida 1,520 e | UR TT 
Rida La lorte... ilc al 1,120 3 | C aw ac 
¡EA DO Liso o, RE ad 
Rollos Nelson Point... a...an... icine eius | 30 | qe "s 
R 3939............ TYG HTC" 1,040 |.......- 8 en m — — 
R 3655, No. 2. ...... | A A A i 1,456 | 50 376 ee ] 
R 3600.5: Rock Island Híll........... 888 IN S 1,120 
RO 3: ases | Riverside County, Holconib.... 736 |......-- ee | 
I 09. dg ceder | PI REACRP County, Michigan 359 | 1,121 |... poor 

ur. 


a Titaniferous hematite. 


BLACK SANDS OF THE PACIFIC SLOPE. 1187 
the United States, by localities—Continued. 

Mona- ; Limon- , : Un | Plati- | Gold and 

Sito. ite. bi adi pou Gold. pum. | platinum. Remarks. 

| | | | 

Pounds Pounds Pounds Pounds Pounds| Dollars Dollars Dollars 

per ton.; per ton. perlon. perton. per ton. | per ton. | per ton., per ton. 

E PI E 500 52 14. 88 3.00 || oon ee sx hed 400 pounds per ton gravel. 

| m—————— MÀ — 990 T MAD 20 pounds per ton of gravel. 

EEEE A E A Ma EN OS 175 5.79 |........]...........] 16 pounds per ton of gravel, 
ry wushing. 

ers osuere 2| 1,766 103 A A loves 236.2) Beach sand. 

—— en 34 36 31 «Mibl.......l..........-.| Not concentrated. 

FOIE eters’ $ 536 1, 447 WIT | PREMIO A NUR Do. 

Cesc ovale pees enes Trace. |........ 104 257.75 |. .......[...........| Ground sluicing, concentra- 
tion not known. 

A E A A 1, 440 36.79 |........l..........-| 1 pound to 8 cubic yards of 
gravel. 

A se eR 150 124 303.22: | esac cas eR EROR ONE Concentration no* known. 

Se Pes A 14 156 55 23D. BI ik we ie sek RE Do. 

testen A 50 Locos 250 115.75 | 15.00 ,...........| Heavy sand from hydraulic 
clean-up. 

A Sea moche O28 E E 9.30 |........]|...........| Old river channel. 

ENDE A HR Trace. |........ 1, 400 90.53 |........|...........| 1 pound to 6 tons, drifting. 

E sese cuhecr pns esse ean RU 550 | 1,011.31 | 106.50 |...........| 9 pounds per ton of gravel. 

questus nent aene AS deeds Cs 1,352 A esee None.| Natural sand. 

qum Vel A siut aUe 160 440 | 3,960.37 | 100. 80 |...........| Concentrates from vein 
matter. 

aaa ay ean 340 AA 350 604.80 | 38.10 :...........! 50 pounds per ton of gravel. 

o eS M MIA 50 498.97 | 44.40 |...........! 1 pound per40tonsof gravel. 

Dus I RUE EE Trace. |........ 96 | 2,623.20 | 290.10 |...........| Concentration not known. 

Trace. |......... Trace. lución. 1,000 A PE 50 pounds per ton of gra vel. 

A E A [dta uas 120 58.08 |........).........../ 3 pounds per ton of gravel. 

ee eee ean 2,000 |......... .62 | .......).........../ 50 pounds per ton of gravel. 

bogie sae AO 2,000 |......... 2.69 |........]...........| 30 pounds per ton of gravel. 
pelea AS dus. [sss uus |. 2,000 [0.00 10.75 |........|...........| 35 pounds per ton of gravel. 

A A A seats 1,968 17.36 |........!..........-| 30 pounds per ton of gravel. 

da 2 192 238 164 32.28 |........ ...........| $ pound per cubic yard of 
gravel. 

a 16 202 236 286 35. 01 cp Assuy shows copper, 1 
pound to 1 cubic yard o 
gravel. 

uua usd vd v Eie 20 |.................]. 1,373.70 |. .......1......-.----| 9 pounds per ton of gravel. 

A sees pieds ias 630. 64 |........L...........| Concentration not known. 

EU A A A 400 29.76 | 19. 80 |...........| Concentration not known; 
drifting. 

vibeseciisutitamd es A wena vara 104 61. 54 6.30 :...........| Concentrated in sluice box. 

Stiles sis PI [suo eee 28 83 2I UN E AS leue datas Do. 

—— ore ee Trace. 8 8 29. 97 3.00 |...........| 8 pound per 1 cubic yard. 

Uto acids BU. ees 700 20 16. 32 .04 1...........| $ pound per 1 cubic yard. 

[19 enr qr IB er T T6Q. v Lo A Concentration not known. 

NEUEN que 88 A 488 223. 24 4. 80 lesa Do. 

AEE es EEEE 40 eee 2. 48 1.80 | ..........| 12 pounds per cubic yard of 
gruvel. 

awe daa d ida 316 94 I08 1. rue ses [oie oras 144.33 | Concentration not known. 
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MINERAL RESOURCES. 


Mineral composition of various black sands of 


Mag- 


Serial number. nette: 


Chro- 
mite. 


| 


Gamer Hema- 


tite. 


limen- 
ite. 


i 
Olivine. 


CALIFORNIA — continued. 


Pounds Pounds Pounds Pounds Pounds Pound: 


San Bernardino County: 


R 3716, No.1...... Needles. ............2220000- 15638 anda 136 rM T 
R 3716, No.2 ...... e AAA ESSE 255 |........ 336 | Trace. |........ genes 
R 3716, No. 3..... DO 204 |........ 344 168 |........ | px AUi 
R 3716, No.5....... DG TT 776 | Trace A edu ied pem 
R 3716. No. 6...... Do. ctr RU Es 412 1... ss 480 112 | ad quos 
San Luis Obispo County: | 
R 3057............- La Panza.................. 1,112 256 A Trace. 435. 
R 353 aa jp P cee es A c D | (ys E: 
PAT Beach Sand..............-. BE A. oz | 428. n 
ru m San Francisco.................. 29 T 14 E A | 4 
P20 AAA San Mateo County, Beach Sand. 356 | 1,022 ........ 14 | da 2%, 
Santa Barbara County: | | 
P 188 A E Point Sal... sve sr VES 106 188 420 | T, H8 oe knee ser 
P 188 B............ Do: ue Dk Oe ES 268 172 728 622 | Css dled. uU tant 
| | 
PISSC... eA Doria 62 2 240 Dd rens Vus 
P 188 Ds cole Douro 38 40 178 204 A Lua inest 
Banta Cruz County: | | 
Placas o A eR Ps 668 8 340 Us | 9 | 
PU ii DO ora 502 26 227 0 A eR: 4 
PU. coo sateen DO S a e d 668 126 224 | "S 52 
P IIb ue DO fatness dates ema 672 72 250 | E sesbesse e 
RO cis Doro 1:190]. eos 480 ooo |a... 
KID P DOs ore sedie s RIA 1,016 |........ 570 80 l... 
Shasta County: i 
1-414. E ay French Gulch.............. 1, 496 200 240 | cu A | 
R 2389... oer Redding.................... 1,164 J... DOS. lade sex | A esas 
R 3607 ....... eee. TRIER A) | cesta eased 16 | UNES MN 
R 3641, No. 1...... Round Mountain. .......... 672 osse (n^i. Ug sacs sta 
R 3641, No. 2...... DO A A E E cu setauieue dira ad | — | vus sed oa wi Dur 
R 93097... ec deus Sacramento River..........]........ A reel itc 600 ........ 
Siskiyou County: | | | 
P 168 D..eeoss: Caullahüti..sccs see dorus 843 COO sea pas eua M eux Sal eq s. Sess 
| 
P108 C. ovs eds es DOs deu ab cda d Ra d | O81 108 i... EREE A 
R 3181.......2.02.- Dornie DE 32... AA TROC PM 
13154... cose Callahan (Grouse Creek).... 488 | 1,464 lic cea nies ———-————————M 
| | 
R 3072............. Callahan (Jackson Creek) .. 900 |........ 500 scans | scada Stone odi 
O 
P 208.5... ne Happy Canp......:........ 928 156 Ky, m PT 
| 
1 
Paoli Belard Valley............... ^ L?8 | 34 BO eed etek ceed MO 
E Cecilvillo................... | 1,824 56 18 Y sai seid a eisass 
I ID 4x2 kei. Forks of Salomon.......... 1,152 66 530 12: ss 6S 
PST essc Sawyers Bar............... 234 |... Qo es do 
R 3073............. Scott River................. 1, 300 300 200. EEES E ie PAR ea Rs 


perton.| per ton. per ton. per ton. per ton. per ton. 


BLACK SANDS OF THE PACIFIC 


the United States, by localities—Continued. 


Jonis! | Un- 
Mona-, Limon- '. 1 
zite. ite. . Zircon. Quartz. cast: 


¡Pounds Pounds 
per ton. per ton. | 


‘Pounds Pounds, Pounds 
perton. per ton., per ton. 


pester oe ai 88 8 
ia erg à eee 1,248 160 
A eee A hal SPORE ER 1,224 
e RET ERRAT a 904 |......... 
EET AAA rr 800 136 
xe gadis clle ac eet dd: Trace 100 100 
MODE DS MGE 1,100 96 
COP EE ILI 30 952 170 
MC eek WD 2 1,191 762 
RE pn 100 215 |. ooi 
Sued ptt 54 DN 82 
OPE FUP 94 RS -= T4 
NIC Los Trace. 972 198 
| ere e ex 12 1,234 172 
—— € REN 26 752 189 
TROP RO UOS 18 1,046 170 
acce RENE 22 144 162 
ETT poets 24 814 104 
eo we "» 9 ^ «a e. | =.» . @eoeeelet®eeaene 216 .......e..o.. 
A A A 428 E 
EN b 24 10 28 
MARRE 40 | 60 28 
A PRU ud Sieh oad 1,952 
i e eee Trace. 400 | 56 
—Ó oad M 1,500, 500 
id | We NUS 300 | 300 
| TR ENDE 3 178 219 
PM ee .8 330 573 
TRIER" AA hts ental sis 1,300 68 
Sard teddies SM E 10 6 
| 
b uto od aure. C oceans 550 
A IEA PR IEA 350 216 
A AA Trace. |........ 330 
RUN | 6 20 56 
D | 140 22. ARI 
la bod 00 mo 1,472 
— eee 50 RUNE 150 


Plati- 
num. 


Dollars 
per ton. 


0. 21 


Dollars 
pcr ton. 


Dollars 
per ton. 


ee oe ^c 


a.oonn.oon. [nr "oc 


""eccccc|j "cn 


e-c"^oco9|*5 ocn 


a. e. o..e.oc ¡non ocn oo 


no... ocoojonononoo.a. 


rr onorcor forn.» 
ro "ccc jo" "ccc 
"cc ee Mon 
e. ooonsao[oo.o...oono 
eee" 2c" vor 


ece"-2.cc«|j* a 
e...o.o..o. rn... on. 
eo. <-o00r0o o. (...... .. 0... 


ro... n.o.o osorno c 


re... e. 09... <[|nao enojo 9" 


«|^ 


ene o... .. ..065060..... 


.oe...oneonn.nn [ono .. no 


e... nrn. joer n... e... e 


e... .e.CLO0CO10. Osos 


Ce ee noo... nc. 


SLOPE 


Gold and | 
platinum. | 
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Remarks. 


13 DO ounds z A of gravel; 
ry was 
50 pounds per a of gravel. 


50 pounds per ton of gravel; 
ry washing. 


20 pounds per ton of gravel. 
16 pounds per ton of gravel. 


5 pounds per ton of gravel. 


j pound per ton of gravel; 
ground sluicing. 


Natural sand. 
Do. 


Not concentrated. 


Concentrates from sluice 
box. 


Not concentrated. 
Mixture of natural sands. 


Natural sand. 


Original sand. 
Do. 


Concentration not known. 
¿poundfrombó5tonsof gravel. 
Concentration not known. 
10 pounds per ton of gravel. 
Original gravel. 

3 pounds per cubic yard. 


Sand from dredge after 
amalgumation. 


Concentration unknown; 
sluicing and drifting. 

Concentration unknown; 
hydraulic. 

1 pound from 16cubicyards; 
ground sluicing. 

14 pounds, total amount 
black sand caught in 


sluices in one inonth's 
run. 


85 pounds per ton of sluice- 
box sand after clean up. 

Concentration not known. 

Wasto material from clean 
up. 

Pannings from sluice-box 
tailings. 


1 pound from IOcubic yards; 
ydraulic and drift. 


1190 MINERAL RESOURCES. 
i Mineral composition of various black sands of 


| | | 
Garnet, Hema- Quse, 
| 


Serial number. Locality. Mag- | Chro- P | PP 


netite. | mite. 


REA - ru — A — -——S— CRIME rac SS a ca EE mE 


CALIFORNIA — continued. | | 
Pounds Pounds Pounds Pounds Pounds Pounds 
Siskiyou County- Continued. 'perton.' per ton. per ton. per on. perton. per ion. 


R 3190 ............. OEOÍ Od cdta lia ori os [Deter METER 
| | | 
R 3007 Al... .. 2... Castella..................06- 1,000 300... oes A eese Mem 
de ee Shasta River............... DES: | aene is | 984 |........ | 
RIA adeat ere Beaver Creek ............... 1,568 BOS A A se rcu eus | 
i 
E399. eus Henley. 2 cese sese rei E a2: icu | A ade paz acr cu Doy ced. | x 
| as) Veer rere ee Ifappy Camp district....... 1, 400 hy, RA ER OO ene ON 
BS MR Klamath River............. I2 ee | tas 28 | A E 
A AA ' Trinity County................. 1, 200 50 | O MERE Cision 
i t 
R 3945 ............. Trinity River... eee 640 | Trace. 160 | VOTRE | MM | ETA 
ROO ee Trinity Center.............- 624 | 480 ........ | MSS | 68 Ls | 
R 3595 ............. Din coi eese atenta 1,520 440 O oss S RN 
RIED. id Purnt Runch............... Trace.| Trace. |........ | LL — dz e Rd 
R 3864 ............. Douglas City ............... I: ID A secius | T M PONE ERRORS ERR 
R 3140 ............. Junction City............... 1,184 |........ "zy mo PEIPER RE 
IU. de jb 7 A TEN 900 |... oss 848 |........ | DN ETT 
R 344... ... ie DO oie ee cid uie 1, 856 DO A ee LG oe | Set aca al een 
R 3423 ............ Carrville.................... 1,840 |........ 102 |........ A, E 
a AAA Minersville.................. 1,624 80 vf W MEN MNT EDEN 
P503. sorde bai Boulder CIG0k cette xac ut desee eee A sem tee AA ated ss 
R MILLS cars Tuolumne County, American | 1,600 |........ WSO oues devez otras 
Camp. | 
Yuba County: | 
P413. 2: xz Marysville.................. 1,040 |........ NA. A oeste 
Pr ls Doa teri 1,256 | Trace | PATE MRNA EE. A | 
¡AAA DOS ba 562 5122 j... 10:1 ers 176 
R 3499 ............. Brownsville................ 400 |........ 1, 400 | TU ANTE CANO 
pa AM Dora de 1232 MP WO cess os MO... 
R 3499 A ........... DO. ERES 25 esaia 1001. cul A 
KO ouis Yuba River................ 520 150 280 Lose A nore A 
R 3034 ............. Camptonville............... 25-3. BOO AA to ido eter ome thes 
IE:3195042 2i eee ses Strawberry Valley......... 1,480 |........ BOA aches oe ds AN 
R 3628 ............. Indian Hill................. 1, 232 184 828 |........ m deus usd 
1 
R 3720 cis Oregon House.............. 832 |........ 18 200 a 
COLORADO. 
R 316... m Boulder County Caribou: Be ev PO, A XR A 
l Chaffee County: ` 
PAM Nu sisse dis Buena Vista................ 15012 |........ 186 25. A AA 
EA B. ca Do. 1l 2k E 960 1........ 446 ry mE decr 


a Mostly pyrite. 


BLACK SANDS 


the United States, by localities—Continued. 


| i E Un- 
Mona Eon Zircon. Quart ovd 


—— | ef | | 


Pounds Pounds | Pounds Pounds: Pounds 
per idi per ton. | per ton. per ton. per ton. 


e... ..... eee ee .ono[ oo nn. enojonooen. o; 1,968 ; 
A O Sens cysts 150 550 
O. PE URSI ¿AA a 536 
te phi Trace. ........ 96 
A Trace.|........ 872 656 
CHIC pe Trace. 50 22 
A PA O A a], 860 
Lv esce eue Dur d eet er att) 300 ' 300 
els dee 400 |........ 400 400 
Lace e V Vies 100 /........ 116 
OPERE GE NOS URP o EA A 
Mc EE: dO serus 1, 650 
PA A A 200 424 
NURSE ART A A 128 
isch Sted A PRA 144 16 
aria A A 20 28 
RS E Do 43 
A MR E 8 24 50 
exe ree setsrece ceca e Rn 150 50 
RARO ER eae oe 4 2 48 
mo PECES: Trace. ox: bm ates 
Trace.|......... 3 FUE Y m 
Fae PEt eee oe Lodo 104 96 
sities ta APT Trace. |........ 48 
adeat e A ce er niu Ae 300 1. 460 
AR AA tee ad eens 900 150 
"EDO EN ERAS 40 |........ 135 
UP a Trace. 50 86 
Verus cfr ME rmi ute m PIGS cn ewes. cs 
ness A A ou ihi c 408 
A RA PA 1,500 320 

20 its spa ^ 664 90 
"A Nott l 72 422 30 


b Includes ilmenite. 


OF THE PACIFIC SLOPE. 1191 
Plati- | Gold and 
Gold num. | platinum. Remarks. 
Dollars 'Dollars| Dollars 
per ton. |perton. per ton. 
DI] qose ed eie eue Concentration not known; 
hydraulic elevator. 
13. 23 Wilco Concentration not known; 
drifting. 
A adt a Een Ground sinicing. 
40. 03 Sa VV: à pound per cubic yard of 
gravel; ground sluicing. 
BOs d; neces |e ee eet eee 4 pound per ton of quartz; 
gray bluck sand. 
suu eie. tue 24.60 |...........| d pound per cubic yard of 
gravel. 
30. 53 eee Cee Concentration not known. 
A serius 14 pounds per cubic yard of 
| gravel. 

SRA icin uso ae tesa ce i-pound percubic yard. 
TOSS. A erespes RIZ | Concentration not known. 
DOR ductu une E ete Ore concentration 10 to 1. 

186.44 | 38.40 0000000002. 4} pounds per cubic yard 
of gravel. 
23. 08 00 loci Concentration not known. 
587.65 774.00 |........... 304 pounds pyrite; hydrau- 
lic tailings. 
¡AA AAA Brown sand; concentration 
not known. 
162.67 | 174.90 |........... Trace of cinnabar; black 
i sand from riffles. 
70. 28 WEN rro Trace of cinnabar; 40 
| pounds per ton of gravel. 
c" wees 56.43 | 1 pound per day. 
BZA urls ee ÓDetius 4 pounds per cubic yard of 
gravel. 
A 50 pounds rutile; 1 pound 
per cubic yard of gravel. 
23.00 A S gacaue eee! From sluice boxes. 
2 Mb A AA From dredges; concentra- 
tion not known. 

X ri RO ca cance Concentration not known. 

Sh. A eeu be. 15 pounds per ton of gravel; 
ground sluicing. 
¡EI on 30 pounds per ton of gravel; 
ground sluicing. 
3. 72 3:00. cia 
NAS eevee ac ets Gray sand from river; 4 
pounds per ton of gravel. 
OA pP A ] pound per 3 cubic yards of 
gravel. 
A aseo sese Concentration not known; 
hand rocker. 
212.49 | 100.80 |........... Concentraticn not known; 
drifting and sluicing. 
A neste cas None.| 200 pounds percubic yard. 
402. A ume es eats Pyrite; 75 pounds per ton 
of gravel; shaft working. 
2.46 zd sos ratio e d eens Concentration not known. 
L08 A e pu es Do. 


€ A little quartz. 


1192 


Serial number. 


MINERAL RESOURCES. 


| 


; Chaffee County — Continued. 


Locality. 


| 
| COLORADO--continued. 


Mineral com position of various black sands of 


Mag- ' Chro- melo Hema- Olivine. 
| 


netite. mite. ite. tite. 


\ 


Pounds Pounds Pounds Pounds Pounds Pound: 
per ton. per lon.: per ton., per lun. per ion. per ton. 


Pi ee | Buena Vista................ 1,248 |l........ 462 83 to. | 3 
ER 327... | Dom ecce ee ene EE 1,424 ........ 232 ee | — 
R 3425 ............ | IRR ON RN | 1,248 '........ 150 | 350 | 150 |... 
R 3537 AROMA ya A a a 1,472 |........ 168 80 168 | DOE 
pte. vo RN ETE Arkansas River (near Sa- 1,344 |........ Trace. 320 192." oues 
lida). | 
R IIB ia Arkansas River, Brown | 1,760 ........1........]........ 104 | dues ' 
Canyon. i | | 
R 3506 ............ Arkansas River............ | 1S 7. | A 160 160 ........ | sors: 
R 3803............ ' Clear Creek County, Grouse |........ IAE AO aa CS 
¡ Mountain. | | 
Costilla County: | | 
R 3683 ............ Grayback................... r 1,520 |........ BO. ianiai 136 ........ 
R 3040 ............ San Lina Valley............ 1,008 452 | 500 | Sad eth, IS CE 
R 3095 cc San Luis Valley............ TAR MERE sua da | 256 ........ 
i 
TA cea arcane Eagle County. Grand River..... 1:168. 5 iss VORNE 56 584 a 
IU ID caw: ' El Paso County, Colorado City. A 760 Trace. | 768 | "m 
| | | 
R 3088 ............ Fremont County, Coaldale..... ' 1,000 50 P. | LENSES PNIS RUND 
Gilpin County: | | | 
15297 AA Central City.........lLuuuu. ¡EA 104 ,........ O 
9f: 3 v. AAA Russell and Lake district... 1,568 ........,........ 80 | 192 | Lees aw 
| | | 
R 3976 ............ Kansas district............. BNO? LoLolild bes deae 128 @ 480 ........ 
163159... ores vs Gunnison County, Lake Fork... ORS haseen jedani ena PEE PERE Mon 
| 
I. ND. oru eee Huerfano County, La Veta..... 1:520 eeu furs 154 16 184 ........ 
R33. ....LLuuouuu Jefferson County, Golden...... 1,450 seii 50. 50 | 350 | Li Ea 
| 
O AA Larimer County, Independence ME A 488 | E uius ed Ba wees 
Mount. | 
Pl a: ER Ouray County, Ouray.......... | IE A SN TES pure NR tte, Sak 
n | 
Park County: i | 
RON seu cc Fale Plain 1,776 | Mounts ue lE Bosdados 32 | dí 
| l 
LR A pr A E 716 200 gar eh ae aaa’ 128. s 
Pitkin County: | | 
I"2Il. ve Lake ARDOlLA eie A O ee ed ESSsu ue DUM o DRE 
R 3099............ DO ee tenet eed A sel tuat ec duis ra E PA — 
i i 
|e | ee Rio Grande County, Monte!  620| 182, 1% CS NERONE 
Vista. | 
Routt County: | 
E AA Hahn's Peak............... 16 gne 1,408 |........ 
R 3608............ Timber Lake............... 1298 sss 792 D. 3 eo aso ews aatked woe 
R BO .... esses t MEE NOH OS ME EE CINE SR 
Saguache County: | 
R 3121 No. 2...... Liberty e eds AA E A EE wre nated EE 
R 3121 No. 3...... Do. ae E O39 A A | A PO e 
R S520 PAN San Juan County, Burro Bridge |........)........ 80 |...... 936 ........ 


' | 


a Includes ilmenite. 


BLACK 


SANDS OF THE PACIFIC SLOPE. 


the United States, by localities—Continued. 


Mona: mimon Zircon. Quartz. eui ae | Gold. EE 
ed. 

Pounds Pounds Pounds Pounds Pounds| Dollars ‘Dollars 

per ton. per ton. | perton. per lon. per ton. | per ton. | per ton. 
28 e eee 82 68 | A aeRO Pee AMO 

PPM TER Trace 144 96 41.13 | 12.90 

MENU EUM. E 100 |. 252 zs 15. 92 
Kn 56 24 Locos Trace. 

eei Rie ELE: 48 56 40 16 12 

NES POTERO 130-5222 A 24.18 

MC PETERE 280 80 10. 34 

VOR ee 1,000 |........ 150 250 19. 64 

2 deg rS MES | abusers sates 100 . 164 17.78 |........ 
dU | cused ass A O eee gin A 

Trace. |......... Trace. |........ 53G Lus sr xe eus Trace 

aree TA 205 e oras 172 17.57 

PAE SAA O ud | 300 A De eee 

A cad ete uc E It. 700 50 44. 44 

TCO: AA es neee sa xt 290 10 8.68 

Pulea ia ceed Trace 160 |......... 17.78 

E EENAA EE nets tuts Sie A EEEE 

VEI A ats darted 1:412 E] EEE E ER EG s 

IUUENIS l6 86 22 Trace. 

penne T , Trace. 10 90 1. 24 

f5sblq d 2d du cia ra Ee red 1,040 2.48 PO 

"— À — —Ó 417 768 22.70 l...a... 

DEN ERN NET 104 88 sual — 

DEDE PEPA O US 500 72 PPA A E 

AR 02 ec 23O corem Trace. |........ 

ER ENEA PR PO AE 52,000 1. 08 1. 50 

iua A era ne ud 266 TOG: A O 

Trace. |......... 100 140 6 30. 53 oes ses 
416 |......... Trace. 196 |......... 4.55 es eaxe 
520 |......... 80 304 |......... 19:02-|..25222 

pn gem 40 E o a eae PA 

A A eed 600 1, 136 7.03 1.80 

PA Is io 680 297. 41 


Un- 


b Largely galena. 


a. o neonos|ononnaoo..a 


e :..no.nr[oonnornnn».o 


no... ono vo[ocarneaooo ns» 


ne. onacuo |. ano sat 


e... ...no e. . nono ooo... oo 


«.aocoorlocorroeasas o. 


aaoronocno[|oecono.o nooo 


"cl "u^ 


e... cno|[o anno. eno ooo 


1193 


Gold and 


platinum Remarks. 


Dollars 


per ton. 
None. | Concentration not known. 


27 pounds per cubic yard of 
gruvel. 


9 pounds per cubic yard of 
gravel. 


Concentration not known. 
135 pounds per ton of gravel. 


e... ono ona 


1 pound per cubic yard of 
gravel. 


75 pounds per ton of gravel. 


400 pounds per ton of gravel; 
tunneling by hand. 


"cn" 


200 pounds per ton of gravel. 
225 pounds per ton of gravel. 


25 pounds per ton of gravel; 
ground sluicing. 


650 pounds per 
gravel. 


25 pounds per ton 
gravel, sluicing. 


.. o. on...oo»s 


ton of 


of 


20 pounds per cubic yard of 
gravel. 


15 pounds per ton of gravel; 
placer. 


140 pounds perton of gravel. 

300 pounds per ton gravel; 
sluicing and rockers. 

4 pounds per cubic yard. 


6 pounds per cubic yard; 
dredge and rocker. 


60 pounds per ton gravel. 


| Concentration not known. 


14 pounds per cubic yard 
gravel. 


told removed by sluicing. 


a 


1,306 —cerusite; 402= ga- 
lena; 400 pounds per ton 
of gravel. 

600 pounds per ton of gravel, 
Fissure vein; tunnel. 


No truce. | Not concentrated. 


Concentration not known. 
Do. 
Do. 


aeeno.o a...» 


"24^ 


"aso c9 


Do. 
Do. 


1 pound in 7 cubic yards 
gruvel. 


1194 MINERAL RESOURCES. 


Mineral com position of various black sa 


m | | | ] o 
Serial number. Locality. ue ya ud ¡CAIDO pid Js 
COLORADO continued. | | | 
Pounds, Pounds, Pounds Pound: Pound: lav 
San Miguel County: per ton. per ton. per ton., per ton. perta, pra 
RE iras Newmire................... 48 Joo... A Last dutta 
R 3126............. Telluride............2...00- | 19 | 72 re E 
Summit County: | 
jt 3195, co eese Breckenridge... ............ ye 968 | Trace. ae 
R 3350..4.......... | I'OQ LL sa pc e ME LI dos 696 64 B. 
RA cui, Bouthswan................. LIO |o sers ase dium 350 ia 
R 3908. 2e cous Teller County, Victor.......... TAA is 102. iuis TH... 
IDAHO, | 
| Ada County: | | 
Pa bua es DOI recess eee es ees 26 | 200 |........ | 7 
| 
e AAA A r naa 946 A | BB ~ 
PULA ads DO AAA RE cade se a1,092 b G46 a a io 
P TI Boats DO, oo TE M Lis 513 b 951 d 
PEI Cuad AA A | 782 b 746 |........ I rst ec Portes. 
Pi ona jp ENT | 3 EN | W 
PATS AA Dorsal | rm | duce Dias l 
p l50:0 25 ie Das Puce ida 540 |........ S26 
| ci ge qur DOS eterna 38 A Da 
O A DO nr carats 1, 629 62 RON E 1 
ds DO O A ects eee 216 c RO 248 400 % .... 
e A A O okies A ee LA RM an 
PN. Vor east Boise basin ................ 1,244 |........ 344 MM 
IC 30008 ee toe tents Payette River.............. 1,040 |........ 118 4 . 
P 365 through }.... PAVO se cee ienaa 84 | Trace. 6 dede 
P 365 through 20n 4 ¡A tee iid 20. aussi Trace. ........ eol 
100019: eus Near Ontario.............-- 800 ........ 200; 40 W. 
Bannock County: 
PRIX ases Pocatelto................... EE, ES AA pr ee ener 
17 RS A con red due | FE TERES ME aii — Mr 
Bingham County: | 
P3005 tas cis Richins itia uetus Lu cathe os lena | 63 10 
P203 oris ve OUS oo eur taea Ue eee o LE 
PAIS UA ROCA cA soos wb ditta oleate 200. | veis 90 ü em 
P230. ee ae eee Blackfoot...............00. S D K ENOR 616 3. 
y A Doris dis athe, rp. STE 45, 36 FIR 
E A Snake River sand.......... ds AS 138 |... 
Ri DG OEE E 864 |........ 664 |........ doi 
R A LU — DO EE 888 |........ 12: [e | € 
R 3908............. jp E 1,032 |........ - 1 e 
Blaine County: i 
P75 la Snake River near Wapi..... "P A prem 39 li eene 
¡AAA Hal ia ds ¡PP 146 cicero 
R Le AAN S DY PE A IR 39 |... A OS W s 
AA leeoe mp Pr asin picota A. A S 


a Includes hematite. b Includes rutile. 


——ÓÀ—— Án 


BLACK SANDS OF THE PACIFIC SLOPE. 1195 
the United States, by localities —Continued. 
Mna ET ; Un- Plati- | Gold and 
zite. | ite, Zircon. Quartz. pir Gold. num. | platinum. Remarks. 
| 
Pounds. Pounds Pounds; Pounds! Pounds | Dollars | Dollars, Dollars 
per ton. perlon. perton.! perton.| per ton. | per ton. perton.' per ton. 
o A dante Sree gt 904 1,048 49.19 |........|...........| Concentration not known. 
sta angen ul AS STR RO Ne Sat tees 80 1,976 7. 65 2.70 |...........| 1 pound to 3 cubic yards of 
gravel. 
MC ME AR ORCINEC UE GA | FORM A orem 4 231. 50 | 10 pounds per cubic yard. 
A A AA aes E E 64 172. 42 |........|]...........| Concentration not known. 
CU RENE AR NEM 170 Je AA A None. | 200 pounds per ton of gra vel. 
A vecta eed T race 200 40 7.85 1........]...........| Concentration not known. 
i 
219.6 «zoe: 231 579 |......... 1:08 ^os stad alae Da RAS Concentration not known; 
piping. 
is assi reas hema 220 f.a... 12.50 |........,......-....| 1 ton to 140 cubic yards 
gravel. 
Mura td 100 20 139 173. 40 iustus etis ees euldue Concentration unknown. 
ERG REED RM 23 281 231 729... Do. 
cdm 21 292 157 1441 EEE tne bu Owe ae 
EE E Wit alee tee .3| 1,606 376 ER os esax exi wes oce tene E000 MR per ton of 
gravel. 
UV abu EC orat, 1| 1,502 487 S M ME 

94 | dissi: 34 382 124 |...........i...ss.. No assay. | Concentration not known. 

Mcd. e 27 1,735 JUS Ioco voces edat RS | No assay. 

BT eos vied 8 49 245" A sles e | No ussay. 

Trace. |......... Trace.| 1,000 40 244. UR eo he da ee ge REA 3 pos per cubic yard 

gravel; rocker. 
iens leche eles Verna oye 1,600 400 PAGO. vous ol Debi e x siatre Pee not known, 
sluice. 

250 | re 6 106 48 re LONE rte einer eters Concentration not known. 
RECON A ake ide: P. | PAN ES 10. 75 8. 40 |...........] 70 pounds per ton of gravel. 
uet coin A, d ire re 1, 692 288 .12 1........)...........| Concentration not known. 
A A A 1,630 362 SEU recessed A Do. 

PA mints wie net 100... "esee 400 4.955 ........ eese. -.| 29 pounds per cubic yard 

| gravel. 

— ——— O PA PA ETA dod EEEE 

a ovon oo oo p0) 40. .n.o [ on. .< . q.qpqQ e... +. © Se ...e< (pp... .%1:..0..._. . 90 "4.997 "^" O... e 

O usas Mice 16 ]|........ 1,878 25.1 A ess esae UM pee per cubic yard 
gravel. 

beu s dai iani aia uat 50 1,536 310 1.24 |........j...........| Concentration not known. 

He ones O PA xad 132 | 601.02 1........1...........| 14 pounds from each yard 
gravel; ground sluice. 

DON NEA veda aas 150 14 50 674.26 |........1...........| 39 pounds per ton of gravel. 

EPOR] SERO FIERE 174 36 120 73. 38 c.......c.......-...| Concentration not known. 

A late re itd Trace. 614 560 405. 55 Im MU Do. 

DONI LE 112 200 136 33.07-| 91:00 ic 1} pounds per ton of tail- 
ings; ground sluicing. 

io Mig acd us osa alot 160 840 |......... 62.63 |....................) 1 pound per yard gravel. 

Trace. ud edis 80 Tusesiie 768 | 1,154.37 Iason VS Concentration not known. 
ii pem 8 1,317 535 21 |........'......-.---| Not concentrated. 
e E 680 10,089 AA | enun cain Concentration not known. 
ED ropes Er E 002 406 C BE ds A dvi ex Do. 

O A tuae agains PE 1, 800 158.94 ]........]...........| 1 pound per cubic yard of 


c Includes ilmenite. 


gravel. 


d Titaniferous. 


1196 MINERAL RESOURCES. 


Mineral compontion of various black sands of 


Serial number. ` Locality. iie BUE "Une n Garnet. a oui 
t 
IDAHO--continued. | 
,Pound« Pound: Pound« Pounds Pound: Pound: 
Boise Count y:  perton. perion. perion. perton. pertom. per ion. 
P 249 through 4.... Centerville................- | 6 18 l...a Trace. 22252 eRECORSZ 
P 249 through 2oni jor nate ES i | m 4 1 a REDE: 
¡e AA DOI sais 38 IS A 
P 657 A through 4. Dotes 6: 14 32 j E 
P 657 A through 2 DO a ET, Trace. Trace. 8&8 Trace. EN 
on 4. | | 
P 057 B............ DO. ovi daas tabes 4' 2 10 deua t ahud ue 
Pop Bou Grimes Creek near Center- | — 264 ERA EC P Sanat 
: Ville. 
PO AMA A A Makes eres STEED MEN END | pee 
I 20 Tasa os Do tace eee anak TTA hA ote oats A doe ds 
PES Seas Don e s ee 1.64 la... AM AS NE 
PI PR eie | Dossoris46 AIVE e dE TUS 3J NR | AAA S EENS 
PT 0. ———— | A nbus e cuc | Ch eer reece INTE PEORES 
POT Ain ES DG sesh as 244 | 337 | 347 Pa PERPE EE 
¿AA Red Fox claim, Centerville 864 | See | 568 1258. usas et i esas 
i district. | | | 
Jas A ¡ Placerville.................. 182 regum ! 26 | urea erste 42. oltre sac 
PIDO DB... osse A parat oat 68 Trace. | DU. ed ane So oua 
P510. co onines | A OE ET 1,448 ........ D SM TT oeusieey 
R 3202............. Lardo A Er 1, 480 | TN 250 y 210 gU m 
(deir AM iarden Valley.............. 1,864 ......... 56 | 16 | Trace. ........ 
R 3349............. Mürsli. Cii desse cer beta WIG: ruere 536 | 180 — 512 ........ 
R 3654............. Gold Fork.................. 1:072 |........ 624 | SS naka dda tattis 
R 3730...... 5502. Highland................... 1,104 |........ 24 , 264 24. eee 
P 651 through }.... Idaho City........2..22206- 82 | HON 378 | Md 
P 644 through 2on y 0 seus T 196 |........ 126 | 558 ooeaseo — 
A Canyon County, Payette River.| 1,744 te 100 ' AA hee dre 
Custer County: | | 
Pda Robinson................... RRO | — 616 |........ 452 | ME ti 
E AA AAA 128 | ES 96 32 144 !........ 
Elmore County: | | 
P lOl on Rex Wood Creek................ 1, 721 | ESSI [uum A A ie te Rec 
RAT css Neal mining district........!........ A fatu | SEAT caedi sot: 
ROO rr Mountainhome ............. 100 | — BS Ati acs Sandie 100 taa 
R3071: senei Rockybar..... lessen 1,90 | E ........ MM | PV 
R 3740............. BON Boise River near | 1,624 |........ 48 40 32 | ER 
'ine. 
R MAT eI eere Middle Boise River......... ¡PE AA eue rne | 32 96 '......-. 
R 3833............. A cea: 1,600 uus eed iavatent ! 100 | Tole os tea cn 
Fremont County: | | i i 
R 3254.0... cece eee. Menan.....2..0..0eseeeeeees E Shs acl AERE NR ETIN ERES 
R 3252. ............ Dil ori centaracee a 1,952 | tik oe HR NOME ERN 
Idaho County: | 
P219: Lites Elk City.........e essen ene O58 eo 336 l........ | 136 | orco 
P 294 through 3.... Doc oet uec 60 c ooa 210 racista bobus 
P 2942 0n 4........ DUE E 08) a7 [eoi eei dee exce | uta 
Patada Elk City district............ 1,162 eii t V^. E RE pas 


a Trace of cinnabar. 


BLACK SANDS 


OF THE PACIFIC 


the United States, by localities—Continued. 


| 
Mona- | Limon- 


zite. ite. Zircon. 


Pounds! Pounds Pounds 
per ton. per ton. per ton. 


n- 

Plati- | Gold and 
Quartz. p dd Gold num. platinum. 
Pounds) Pounds Dolars |Dollars Dollars 


per ton. | per ton. | per ton. Berton, per ton. 


SLOPE. 


1197 


Remark. 


24 ee ere Trace.| 104 1, 870 1. 20 mm Sand from dump of tailings. 
CET EIE, TIENDE 1 |1,889 88 .04 |........]...........|] 10 pounds chlorite and 
i rutile. 
29 tido OO E A EE 247. 8I i MN UM E Concentration not known. 
T A A A 8.90 |........ PEE Do. E 
Trace. |......... Trace. |... eR re 2548 lo RC Do. 
dar cese V EA ers 1:04. |. 5 2 e vues meats Do. 
358 398 |... 556 ieri itai A Noassay.| Old hydraulic placer 
ground. 
ET: 238 ........],0M | ..LLLLLeleeeeesse inesse NO assay. | Ore. 
A RN d iiri 1,570 _ 190 —...........]|.-.......No assay. | Concentration not known. 
240 hiss cies i 30. ote A A eque (NO assay. Do. 
A A 892 10 96. 46 |........ HM Do. 
Trace. MP NON RUNE 762 52 74. 41 !........ € Screenings from old dump. 
Dl erus 12 11251 80 7.62 t... dese Ella Concentration unknown. 
224 Y AM 100 120. |... 35204 A RPISVES 1 pound per ton of gravel. 
142. 12:222 08 12. Oh ect hss eases ons AM A Trace cinnabar, 2 pounds 
, bismutite. 
OO EEEE Be E A 3-15 A Redes 
170 3s 34 106 di A ides 8.87 | 3 pounds per 5 cubic yards 
gravel; gold removed. 
20 E OO Musicas. 10 43 28 IL A A 4 pound from 1 day's run 
over rifles. 
Bok ERSTE 243- Nested eee Ne ciel eats ¡FAA alesis ees 260 pounds to ton of gravel. 
38 S Oo ea t 228 A celeste eG aces 11 pounds to ton of gravel. 
——— ——— | 210. d ee eee clea cece were eee eas None 
A Cece rene O 424 7A A eie ERRI 30 pounds per cubic yard. 
T DAE RS 360 642 82 349. 94 |... oe serana Sand from sluice boxes, be- 
fore amalgamation. 
REN E 192 928 A PE A E Do. 
liceos Bio [icies 100 T23 AA areren Natural sand. 
O EE diues a 32.9 7 —— ToU AAA ote cote oss 
| A oce mE I12- els ace 1, 600 M. A A 
A e et 5 DS orina Trace. A n cue 
AO A E 700 44 12. 20 pee Concentration 1 to 20. 
O tence es ic 1,500 300 2I: EN AE esp oot eds Do. i 
eee EE | Trace. | 100 140 22. 32 2.27 |...........| 5 pounds per cubic yard of 
gravel. 
A A Trace. | 250  |......... 19.77 |........]. -..-.-....| 2 pounds per cubic yard of 
| gravel. 
MENTA NE Trace. | 104. [......... RU o s estes E 
Se ci epu eru 100 125 20.26 |........|..........., 35 pounds per cubic yard of 
gravel. 
A, WM eee, pp Pom 22 A saree see Trace. , Concentration 5 to 1. 
EE A Trace 20 P. | M Eee AAA Trace. 
20 ese oec 18 270 204 5.49 ios oue ilscus 2 pounds mica; 40 pounds 
per ton. 
40 |... 10 [1,520 160 A o ESSERE Concentration not known. 
108 eec ET 334 33 2604 | elo hoes Do. 
laos 6 384 14 AA lee tees ; After amalgamation. 


b Includes ilmenite and titanite. 


1198 . MINERAL RESOURCES. 


Mineral composition of various black sands of 


Chro- | Ilmen- | Hema- 


Serial number. Localit y. | Mag- | mite e WEGA tite, Olivine. 
| 
IDAHO— continued. | 
Pounds Pounds Pounds Pounds Pounds Pound: 
Idaho County—Continued. per ton. perton. perton. perton. perton. per ion. 
¡Jr PAPI Elk City district ........... AA 696 206 Trace. (rests 
ÓN A AA recae ME | 70 — m ES OMS 
Pollos HESOLL.. os oie steed toes 196. 5.5 ss 47 pres | iS | heey: 
R 3366..... ae EIOTPIIGÓ Lio cie A ress oes | dern 1,520 | 160 c € 
| deo o A jm —————— 744 | b isses. | 944 ........ | Baia! S ortos 
R 3442............. Donostia A EE 200 EIE JP PE em Dt PE | eras, " 
R 3443............. A adus | 1,464 ........ | 248 coupes | x Ba (he 
¡E anaana. Doa a 390 si acuta | 190-56 Seat POMPE NEN 
R 3389... .......L.. Dios unos cete A OR CREER MADRE 
R Sar CS 1. eres Marshall Lake district.....: RO O ' 136 cis ERN NET: 
R SUL AAA Baker Gulch,Crooked River. 130 Lanes H 624 ee | 240 ........ 
R15... 0s Penmans Fork, Big Creek... Dis sa 520 . e | ÓN 
RM o ener APO tem os) 12] Cam 
A A Salmon River.............. 840 |........ 440 400 |........ l rns 
R 335... lances DYrIDERA uec esI Spes AA 1,584 |........ | Maat tbe i rec el 
It:3009- os ce zevucs Camp Howard district..... | 1,285 ee os 308 153 222902. | Nbre | 
Latah County: 
Pole ew aus Breese. ol ace doen 1:008 A A E EEA 46 | eund 
RI. ee ee Hoodoo mining district .... A uus eod 1, 864 pt oes 
eth NE Dis. eed 700 orae 900 |........ 300 |... 
R 3509............. Woodfell.. unas VA M CNN , L088 E DENEN 
Lemhi County: ' | 
Pob Eds Leesburg............... iow cT NUT PEA A ^ TRE EROR pe 
RH.3000... n DO cis 192 is 1,340 1... pa, KU 
R 3256 AA Dodol a EE IAEE ANO 1,744 o 
E E EN Leesburg Basin, Arnet Creek 959 832 l...a. 116 ie caceos Locus eee 
E3T.zu a Leesburg Basin, Camp | 1,290 474 ......... 56 EA 14 
Creek. | 
PB os cee lisez. Leesburg Basin, Wards 747 859 ........ 128-1... lods m 
Gulch. | 
PSL D Por Leesburg Basin ............ 433 d AAA A A AA 
PILE 2i D6scacssecchecets ese. 1,939 dieci | 4 | Men M 
16:43. cs cceoadic Gibbonsville................ 200 | Trace. :. 1,096 |.........sueeses] eese | 
Lincoln County: | | 
P 830 E............ Minidókü ss aa ds crx cnn AA A rcr EO 
E NIO- Ave eet se ecee Minidoka, Snake River..... eM | Trace. | Trace. ^'l'race.j........ 
P 839 B............ Minidoka.................. A Trace. | Trace. b Trace. ........ 
P530. ient DO NEE ates tud dd dee | Trace. 2 bTrace......... 
P 653 through 4... DOS a Se ae 4 4j... | et ee ee 
P 653 through 2 on 4 A MEE bae Trace. | Leser Trace. | Trace. |........ MAINE 
MES is Shoshone ................. 174 ¡AA Me ee AT 
R 3652, No. 1....... Snake River near Milner...| 1,976 |........]........ ENS | er ceni 
R 3652, No. 2....... [Br s6 2st het ee teak | ere A 16 5O a.na pM 
R 38521... DOs e ta | WOO) sos Sees ect posee eee ele | sete tue ud 
Sees sce de Near Wapi................. ' race. jefe Trace. seo A etas 
Nez Perce County: 
[uS | RES Orofino..........sseeeeeee- 768 laa... 2,000} = 201........].......- 
P 283 through 4.... ro REO E EE 6 280 | 540 | 414 |........ | M 


a Includes hematite. 


BLACK SANDS 


OF THE PACIFIC SLOPE. 


the United States, by localities—Continued. 


Un- 
classi- 
fied. 


| 
Mona- | Limon- | 


zite. ite. Zircon. Quartz. 


Gold and 
platinum. 


Plati- | 
num. 


n,n || ———M— |——— A 


¡Pounds Pounds Pounds Pounds Pounds | Dollars |Dollars, Dollars 
per ton. per ton. perton. perton. perton.| per ton. |perton. per ton. 
78 desees |l Trace.l........ 200 219| 1.50 ..........- 
808  |......... 120 l........ 24 125.88 one rcv Soe eee 
O A [5 ke XM 638 584 49. 10.1. a2 Veta te at RA 
i 
Dientes lina 320 | CEN 02.42. es ells NN ig 
SE ee areca Rt Trace. ud 02 22.02. const el aca dare etrs 
pa ae 1,400 Trace 200 200 165.08 A NER RET 
VEDI. A ROLE 248 | ooo... A A 
uated 128 | 344 688 See 140.14 A PRAET 
deeded doe leo ees Reis Trace. 800 168 AT. A eee See 
Foo Masira 1,408 |. ...... | etm 50.85 ARRA RR 
[A AA AO Em | sail A ie Trace. 
DON. — Lcd Trace. 224^ nx 188.72 | resi AA 
bees presas Trace. | 1.000 76 Trace. A rises 
ved curd pene 216 104 "TEA deus 
Trace. SEN AA: 294 T | TIENES MIPEIRISSOUN None 
Trace. ......... 100  |........ 154 | 225 2k Loo xau ua ua s 
PP MN NE 42 172 25. 0T AAA uar eura utn 
O EIC A A 32 EA APTA 
ae O | abii eie 100.5. oris 116.17 9 eo cente zo On n 
UTOSI ERRENTEN ETENEE 00 nenas A EMEN 
20 | adatto tds ra a ure EA ove acea tir enam 
dd. rias 200^ hein walt gedaan: 06:16 : co cis exuta xd 
sexe d ua ceed o E E 96 4D 10 uae A 
O ]: lg b edat es BBS) esas el stew een 
PEN eee ate Sates BU crosses Ul eet eee Trace. | doers hl [sue eR TES 
5. (lessees 60 TE pe eee 43.54. AA De ee 
IU. O A AA 65 l......... 9. 00 A A 
eO" A .9 luisa NO ASSAY: A enr mae 
A ANA Trace 500 904; 126.08 ........].... sese -- 
$5 Seats avi ee etae lw Allee als potas AO e Ron a eed 5.37 ptt 
emo assesses, Trace APR OH RON epe Te HOB NEUES RE NER 
NICE ate ai Trace. |... rrr vU) ostio obras ee a sn 
EUROS Trace. | Truce. |........]........- 13! NE: SERPENS 
A E L45 ee eee 
E Pride Mee pee AL A Pet 
né. uk motos ' 46 Are) s isis 26.33 |........ [Ree eee NND 
dE VERNON RORIS p uj NES | MEME | None 
SNP sore eer 152 152 1, 130 90.51 es bs Bais e vrbs 
EE IEA teresa RS A Wrote ee Seed 1, 900 dU. RO- cusa vul uos x wake 
Lara A cav fanaa Sass 1, 784 215- doxes E S da haan .31 
88  |........ 76, 24 v. per io None. 
DON. Cu cp AA 586 26 : DUS) kis oes iene teed 


b Titaniferous hematite. 


1199 


Remarks. 


14 pounds per ton of gravel. 
Concentration not known. 


1 pound per 14 cubic yards 
of gravel. 


Concentration not known. 
103 pounds per cubic yard. 


Trace apatite; placer con- 
centrates. 


Placer concentrates. 
Do. 
Concentration not known. 


Trace cinnabar, 1 pound 
from 3 cubic yards. 


1 pound per ton of gravel. 
40 pounds per ton of gravel. 
24 pounds per ton of gravel. 


42 pounds titaniferous hem- 
atite; concentration not 
known. 


Left in sluice boxes. 


2 pounds per cubic yard. 
e 

Wilfley concentrutes. 

Natural sand. 


Diaspore; 66 pounds apatite. 
50 pounds per day. 


30 pounds per ton after 
amalgamation. 


20 pounds per day. 
Natural sand. 


| 


| Concentration not known. 


| 20 pounds rutile; 14 pounds 
| per yard. 


1200 MINERAL RESOURCES. 


Mineral composition of various black sands of 


t ! 


| ] 
Mag- . Chro- llmen- Hema- 


Serial number. Locality. nette. 1 mite: ite. Garnet. tite: ab 
| 
IDAHO—continued. | | | 
Pounds Pounds Pounds Pounds Pounds Poundr 
| Nez Perce County—Cont'd. per ton. per ton. per ton. per(on.| per ton. perioa 
P 283 through 20n4 Denb.. | b cds Trace. 1,432 |........ | 265 ERN M 
POT RE PEE Lewiston, Clearwater River c LE rtc 580 | 360 MM NN 
I 0d o ceris etu Salmon River.............. 981 688 |........ 113. ls icu.s | % 
RSIS) ccc sess eee North Fork, Clearwater | 424 |........ 468 636 — — 
River. 
Oneida County: 
P 790..........-.-- American Falls.......... MEE |. Sa epee 7.2 RR vacant Gere 
P2390... e e 9s DO. o Led tu Et l4 | Lavosete 4 2 isses å 
PIS AAA DO ici 9 PN EO eee B A 15 
Owyhee County: | 
IU 39/8 ceca ecw WS Enterprise................. CN A A dme e idum uds Sok esu 
R 3409... ce. eee eee Oreana...... eese esie 1,344 q.s as 312 |......../.. 
R 3470. ............ DO: s scio idv esI ius ME vmm 1, 472 40 scan | TU 
Shoshone County: 
Placas Pic AA TEC 50 AA LO cas ese ee ES ID 
P 290 A through 3. Das exe eei 10 6 62 Ps. aes ho aes 
P 290 A through 2 DO lll. ose 1^ Wes epee 12 Ib oe d Bh gs tits | 
on 3. 
P 290 B through 4. Bos osea ers E A 106 a Ve ae eee po: 
P 290 B through 2 DO. e LER EE Trace. |........ 16 JU SPON SE TES 
on 4. 
P2UL 221.122 922 Do. i es cere eres Trace. |........ 'Trüce. | vecas dis Np 
P 293 through 4 ... Donato esses dà. douxossu 572 : A Ghee bal oe | 
P 293 through 20n } Does 9. CPP 17 Ajlan. rM 
R 3219............. DO: v dea dae dus d4- diostooss A denos coats ses 
R 9205 di Pierce City, district........ r? E A 1,360 320 (acuse cena 
I 207. oco iO ENS DO segs coin ernest ERES ae AR 1,189 |........ dO. lUa 
P 280 Ao Pierce City, Cow Creck..... 3 |... 1,351 | 199 |........ AS | 
P.280.B.. ille DO. dere RAS d ads O PAR 1,080 MIS lee eo cate wees 
| 
¡EN Dtos e A EEE 26 | 90 ....... | 
R 3709............. Rhodes Creek .............. 48  |.......- 1,9100 125i tx XXIe eR EX | —— 
R 3390...... S AM Oro Grande Creek..........]....... leere ee 1,192 |............ Qn 
DO A A Near Dent... aree oor 28 1,336 |........ UC oeni beni 
AA OTC... siadndica di ri. c 244 30 toe dus sake 
Washington County: 
Poesiens MeadowS...........22.00005 629 564 |........ Trace. |........ | M EAE 
A A E Eo E DOE. uae O m 16 e ad Si Goan as 
I 25 as ERIS ct Central Idaho, Salmon River..| 922  |........ 486 380 | c20 — ....... 
P 114 through 3....! Snake River sand.............. Bh PP 9 Ge URS | 4: 
P 114 through 2on4 DOS: Oe eas 48 E 7 Bel Sea oe | 
Boas esce vi eros: John Day Creek................ 288 EM Pos 104 972 8 | 
INDIANA. 
R 3291... a Morgan County, Centreton..... J68 oos. 1, 280 P p.d Pe ia da 
La Porte County: . 
R 31965.. overs ccs Michigan City.............. 261- Lis 1 122 1,477 pn 
Pla Doris io 1,181 Oils caste 330. lio ied E 


« Includes a little garnet. b Includes pyrite. 


BLACK SANDS OF THE PACIFIC SLOPE. 


the United States, by localities—Continued. 


1201 


Mona- imon: peed aaa classi- | Gold. s | SIS. Remarks. 
--—i— | =! | " 
Pounds Pounds | Pounds Pounds! Pounds Dollars | Dollars Dollars 
perton. per ton. | perton. perton., per ton.! perton. |perton. per ton. 
| 5 | A A: AE AAA ZEE A ! 6 pounds rutile; 14 pounds 
| per yard. 
Trace. A 30 760 160 A ees 100 lbs. per ton of gravel. 
E Gp ce EU, 1 MPH "EC. — 2 NN REOR Concentration not known. 
A RN NEN Trace. | 400 68 3.31 2.40 c peru 1, 200 pounds per day. 
| 
| I 
A EUR RCNE | 1, 538 390 E LM NER Taken from sluice box. 
A lie Se decer E 1, 488 488 .62 eee Natural sand. 
Tm PE Ron 1, 335 628 Trace. |........ ..........., Natural sand, old river 
| l channel. 
| dados | ea | iun Lt | "PR a1,352 | ELM E A None. | 6 pounds to yard. 
A EEE O e A dq e i ES None. ¡ 1 pound to yard. 
"WE C XE OE | "E 340 80 2.19. Cee a Concentration not given. 
Gi. ...... 50 226 NER | 1/230. Losses ce era VS 100 pounds per ton of gravel. 
d. A | 3 1, 471 409 | dal oco E oni E Tracerutile; original gravel, 
.1 | Donde bu LE aret 1,7 207 | xU recede Eun ME Tailings; original gravel. 
Trace. eserves Trace. ; 1,528 338 A O Do. 
AET PME aes 1, 800 174 | 12 '...........2....... Trace titanite and ruttle; 
tailings. 
Eth | > DN 1, 306 24 1300. t ost | MS Natural sand. 
A aes | 46 832 di mid en. 0.41 Sereened tailings from 
placer dump. 
O eekan E 1,473 499 curious logus .08 * Do. 
NN E E AER 90 NA 10 pounds corundum, 10 
i pounds cinnabar, 1 pound 
| i per ton. 
E 150 lo 28 3.5 L |........... | 25 pounds per cubic yard of 
| |». gravel. 
ND usse | 14 651 33 "pas "E Taken from sluice box. 
A | da 300 93 19:01. ino nates ote Nd | 7.8 pounds titanite, 18 
pounds per cubic yard. 
90. eresi | 6 358 96 po AA DA 3 pounds rutile; concentra- 
i tion not known. 
euis O et b 200 | 132.20 Trace. Lo Concentration not known. 
Trace. |......... | 80 400 100 42.44 cies Hr Trace of cinnabar, 120 
| | pounds per ton gravel. 
En Ae Re UE ERR 232 576 A iiam 2 pounds per cubic yard 
| | gravel. 
ORT. ooesisest i codes | do ross ee tnde VT NES 'No assay 
E P | 2 + 1,440 190 .93 | JUPE | MM | Natural sand. 
123.. lene | 392 2A v M re 9:0f ess at ie | 2 pounds per ton. 
Vl Pere nae | 1 1, 274 704 .66 | doch | E NE Not concentrated. 
—— AA 50 | 100 42 42,99 ...................' Concentration not known. 
MIO E | 2 1, 432 493 1.12 TM HENRY Natural sand. 
TE renee ene 1 ee 1/4 quM OT Do. 
OON. eine TREE PN 628 74.602 retos e | prt 40 pounds per ton of gravel. 
LL 
ees cesa ades sS aia SE ea EU 160 24 29 64 |........ qoa ere | 1 pound per 4 yards. 
eal ea ty d ote area dede sce a 90 A ae ue aee "n 
4 1.5. 66 844 |......... NOU PR [e T RUN | 


c Titaniferous. 


1202 MINERAL RESOURCES. 


Mineral composition of various black sands of 


Serial number. Locality. ar. an Un Garnet. rd Olivine. 
l i 


KANSAS. 
¡A Marshall County, Maryaville ................ooocooooooo cee ee ce ee ce cece ees 
MARYLAND. 


Baltimore County: 


P 482 through 2... GIS NU ss occas ebeneis aes 2 2 tentent Trace. Trace. ........ 
P 482 through 10... Do ee ee MD RR 4 > e Trace. Trace. ........ 
| diri L.S A Occo xen uaduo eas 498^ DIN A dai. 
P402. ons ds Harrisonville............... 354 152 Li c go quA: PEN 
P208. Lo eu VER ix Ocean City, beach sand........ Trace. ........ 138 12 AS Trace 
MISSISSIPPI. | 
R3138............. Pike County, Mügnollizitosqeésdcecvoo s oak A SoMa eeu wade defe me us 
MONTANA. | | 
P 218.............. Beaver Head County, Wisdom. 1,612 ........ 26 | NONE dios 
[ | 
R34. eee | Choteau County, Fort Benton . A dn Ruine Bans ALAS rS 
| 

Custer County: 
POO Ae es Miles Ci ico. 11 T ect Sb. sdb. 11 
P8 Bocca eg DOs cis ede AA eure P hie eens 121 
P 147 AV eR Dii. i vede sas stus 11 E A 22545485 118 
PUB Iosue Doll ewembier vestes tne eae AS 12 
P 480 A............ Dann ds 2 Des Aids tenes 
P 489 B............ DO arto sind go Trace Trace. ................ 
P 489 C............ DO EE 2 2 2 LA poses! 
P 489 D............ Do cd | Trace. Trace. Trace E idas elk 
P 489 E............ DO c ——— P , Trace.’ Trace. Trace.: Trace. ........ ........ 
P 489 F............ DO: at ide d odes | Trace. A NI 
R 3218 AA Granite County, Princeton..... 1,952 «croce JO cortes pote id ao 

Jetferson County: | | l 
R3072. evo verd | Elk Torn 0 ais 1.812 5s re ree HIE 
Bos eto | Beef Strait ......ssssussss 1,0007. A EN MO ee 

Madison County: | 
1 A Aldo ora NOD sido coke te 650 200 ........ 
R 23935. tna Alder Gulch. ............... r T ose. pita | 320, L250 ........ 

1 

R 3880............. Meagher County, Canyon Ferry.! 1,000 ................. 640 , J60 |......... 

Missoula County: | 
R 3I... Deer Creek sand............ 1, 908 30 j... 2 Betas 
R 3496............. QUITE c ve cde ose te A DUE aM Ei ^ 1,800 ....... 
PSL V rov E eA Powell County................. | 1, 779 17 | Dina e CEN RN FED 
R ee Uy" | Paneer ee Exe Ravalli County, Alta........... RM ewe PHP 1,824 | A 
P204 at rd | Silver Bow County, Butte...... 1,776 |........ sinc A AA 

NEBRASKA. | | | 

Seward County: | 
RSI A | Milford «uerus O A ence o adu ad NE anio | 
A A DO | E | as Ems E E sche opi | unin Sel HORE ORE 
R 3796. ............ Douieb a ree | ion | AA mU A ES 
R3/97........... AA A Dex ovx is Mor nM P 
R 3798. ........ s. Dosenn IND eee M res: RAE NEHMEN: 


a Includes manganese. 


BLACK SANDS OF THE PACIFIC SLOPE. 


the United States, by localities—Continued. 


| Mona- , Limon- ' 


| Plati- | Gold and 


^ n- 
zite. ite. , Zircon. Quartz. pou Gold num. prenom 
— - EUM HS EM Pea ee Ta A 
Pounds Pounds Pounds Pounds' Pounds Dollars Dollars, Dollars 
perton. per ton. per ton. per ton.. per ton., per ton. perton. per ton. 
CP A aneen] 1,800 8200 ia None. 
] | | 
cia q A A A A le To E A 
T Trace. ur nas 0.19 |........... 
sania we l 12 Trace. Ripe E S E A S E tr ies 
ae Votes od 7 MATRE comings OC NINE 
Trace. | TOE EA 19 | 1,816 | s O20 ete ed aes 
| | 
O A Trace. | 2,000 "ME GNI MES None 
TERM uu 2 30 16 ! tonc rS 
| | | | 
MERO SE 1,500 200 ia 
| NE E 
| 1 
Lit deat o 2| 1, 206 578 | . 11 be serbe 
| e ese inet E E | A | ped T THOO, coc ocsa Xv eS 
ds ANE 2, 1,206 578 m Mme 
| E Tee ne | Blosser: | L89| ‘Trace. ........ pees 
! t 
aa | Brio cassie eae pp Gl | = nono 
| BD NE MU | 1,94 | — 200 .00 |... MERE 
3109/0 8 dE | 2 | Trace. S rase: ies Trace. pet 
esos 2 Trace. ocaso D CT MES 
VERNA " Trace. | Trace. ipie eie et wile ee woes 
Sekt coca 16 , Trace MM MEET "TM rr 
i 6 AAN aa | MENDA E MA | 32 | 34. 52 I: A AN 
| ERR | ay RO | D 60 «o | ada uude E i None 
| PPS PROS schon ADO 100 | S A drive None 
EE DEPENDET T 100 244.32 | TENOR PS 
ee ec Lanne pes 124 | 100 | C T MEN NNNM 
í 
RN DA ccr paucos 80 a cocus bius ja Dave None 
NM WP m 5 145. ind. PIENO 
NEM . " E ME I [unu 
P O E ee 1080 auctus eee 
i eee NES h E s 
i 0934. A estate oce 55.81 |........ NUN 
O RL ,...........]........ | None. 
DUM oa nmm PH 2,000 Mi PS 
O UU o 2,000 -62 | M Carrere 
eae qme s seated teen! C E S | None 
ER 1,600 !....---- E M ERE None 


b Includes cassiterite. 


l 
i 
] 


Remarks. 


Not concentrated. 


Trace of cassiterite; not 
concentrated. 


' Natural sand. 


m pounds cassiterite; 2 


pounds pyrite; concen- 
trate. 

' 1 pound per cubic yard of 
gravel. 


| Natural gravel. 


| 
| 


Do. 
Concentration not given. 


4 pounds percubic yard. 


: | 90 pounds per cubic yard. 


| Dredge concentrates. 


1 pound per cubic yard of 
gravel. 


| 
| 21 pounds per cubic yard 
| after amalgamation. 


Sluice box concentrates. 
3 pounds per cubic yard. 
1 pound per cubic yard. 


Old channel, drifting, not 
concentrated. 


1204 MINERAL RESOURCES. 


Mineral composition of various black sands of 


; Mag- Chro- Ilmen- ' Hema- rm, 
Berial number. Locality. hetite: mite- ! ite n tite. Olivine. 


NEVADA. 
; Pounds Pounds Pounds Pounds Pounds Pound: 
| Elko County: per ton. perton. perton. perton. per ton. períos. 
R 3548. sess Dixie Creek... R80 |... DE o al dos MP 
R 3791, No. 1...... | pr ———— Á— DO oret erre adage EM - a 
ICSNIS Le recreo ERR . Esmeralda County, near Silver erc | io ro 
Peak. | | | 
R 3304............. Nye County, Berlin............ E AAA A. NN 
Ormsby County: | | 
Phase aie UE: | Carson City............-..- 1,387 485 aaan. 7) A 
Pavers eases cece. E A re Ere 1,190 | 168 ........ 353 E he 
NEW MEXICO. | 
Grant County: | 
R 39416............. Pinos Altos................ | GON 1o recess 60 164 ........ 
HR ie | ee DO. See nes 1,680 2d A A 
R 3669. coo CONDENA 1,464 ........ ^— 00 |........ 160 
R 3180............. Lincoln County,  Tecotote 1 544 ........ LN CEN U feat sain ieee 
Mountains. 
Otero County: | 
PES Kreis BICC eso sdstactcacseewsaeds x y Scare tyne | Mii 218 2s 
! 
| | 
P22B. DO. vu A 978 ........ 14 2:3 412- i: 
lo l 
i l 
Sandoval County: | | | 
IUS ashes Bernardillo................. A, PPP 100 .......- 
E eo Scouser 1 EAE eRe TES, WT. we. | as XE. pem 
1:212... cios A veas ons 1,408 ........ | 192 1. e 1&4 ........ 
R 3421, No. 2...... DO 1:002 isis des 25, 9M oes 
' Santa Fe County: i 
IU 3620 IN San Pedro. ................. E A Hilado 16 o 
R 3420, No. 1...... Gold occ TÍ aos A PA | E 
RBA co Los Cerrillos. .. . ........... 1,088 2.2.2... ^ 35 Potes A 
Rd cata From Tuer to Arroyo....... Agee A s pias 00d * gage sats 
' Sierra County: | 
ER 124 cce eus SHANA ciar e aS 832 ........ 400 |........ 500 ......- 
Nora Hillsboro... eese nnns 1, 400 | vOed uui OA a Cei a 480 .......- 
NEW YORK. | | 
..ewis County: | ! 
R NLIS vs Low tiles ECR i 16 | Mariñas A css ede ce easier ies 
pu] ME. Rochester..............uuus 1, 744 putos 24 24 | SS ación 
t 
NORTH CAROLINA. 
R 3054... sre Buncombe County, Morganhill. OF cp 1,848 Sr ee 
j 
| OHIO. | | | 
R 3514... Franklin County, Licking......j........ ........ | Soden dey MORAN ue Ex Dus eae Ra NA 
OKLAHOMA. | | | 
! 
Comanche County: | l | | 
R SOL ii A O s coco ewe eres riesce eo ats ot Li M a Bake ees 
Klan i Boe v ee oe ae 448 '........ MOR eo Oe peek), ubica um ee 
e | ae Sheridan district........... 100 ........ E uae. ARM 190: ido 
Du E Dewey County, Putnam........]........ | Trace | ECCE | Trace. ;........ — 


a Includes pyrite. b Largely quartz. 
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BLACK 


the United States, by localities—Continued. 


Un- 
Mona- | Limon- |J, | 
zite. ite. Zircon.' Quartz. cianal: 


Pounds! Pounds | Pounds Pounds Pounds 


Plati- 
Gold. nim. 


Dollars ¡Dollars 


|! per ton. per ton. | per ton. per ton. per ton. | per ton. | perton. 
NEN: RNC Trace. 344 664 2.48 ricco | 
WEM | 960 | Trace. |........ 184 448. 75 |........ 
O esae eode Eti, 1, 500 492 BUE EIE 
A A Trace. |........ 1,864 65. 32 |........ 
20 Iss ta 21 2| MO eee 7.44 
D. xard s 80 5......... 8.78 

| | 

4 d 
—————  — . 56 56 9. 30 
E 48| 200 172 1. 65 
(out Nace tur sau E eM 216 13. 23 
TUR EUR EN. EN | 400 |o sore ott casse 
rica 161 108) — 340 40.10 |........ 
| —— eenaiellta Sie pie 708 286 371. 43 |........ 
| | 
AS T 16 p L2 iov RE METRE ene ee 
penes | 10 DO osa sede A 
MOD REORUM cc RU DOIG A A 
P HIDE ERA 350 49 1.65 ds 
l 
| GO TO TENOR S 32 1, 936 29. 14 
| uoles Pm | 394 680 dl lan, 
Trace. ......... Trace. —........ 237 deus T 
viu Evo ld E Trace. ........ 424 4. 55 

! 
i ! 
| A cc A A A 
f | Wir. AO Lo 26. 46 
mE 
Waco Vari erede M S ees Trace. '........] €1,912 Trace 
Trace. e 24 24 96 16. 33 
TUO porro 112 16 Trace. 
ta NN 1,500 500 | ein Ooo doa esca ugue 

| 

Dec m IE " 840 Trace 
O MI EE Ui: ge re LIS cat eos eco tas 
Ie pr PR 1,500 DRO APA ME 
E ere eee Trace ia 1. 03 


c Includes quartz. 


SANDS OF THE PACIFIC SLOPE. 


Gold and 
platinum. 


ee ey 
a ee n 


ee "c 


eee "eoenta,*c9^£:-e9 


+... . o... "22999929959 


e... ..- 4.0.0.0... 


co ..e.o. noo.» 


None. 
None. 
None. 


con... ea. o... o... vu... o 


LOoxaoo  n.. o... .vn..o eo 


ecc 2"a2a|l* "^ 


n=. .<.<..... e... ... 60... 


cnn [no "or 


ronca naojonnononcoa.o: 


None. 


e... "^el "not rrr. oo 
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Remarks. 


_ 20 pounds per ton. 


Trace of cinnabar; 4 pound 
per yard. 
Natural sand. 


20 pounds per ton. 


Concentration not known. 
12 pounds per ton. 


800 pounds per ton of gravel. 
1 pound per cubic yard. 


200 pounds per ton; sluic- 
ing. 


86 pounds titanlferous hem- 
atite; 20 pounds per ton. 


$509.60 per ton by scorifica- 
tion assav, 2) pounds per 
ton. 


190 pounds per ton. 
400 pounds per ton. 
66 pounds per ton. 
30 pounds per ton. 


2 pounds per ton. 
50 pounds per ton. 


4 | 8 pounds per ton. 


1) pounds per ton. 


40 pounds per cubic yard. 
Concentration not given. 


Natural sand. 
Concentration not given. 


4 pounds per cubic yard. 


40 pounds per ton. 


Concentration 1 to 3. 


60 pounds per ton. 
| Natural sand. 


1906 MINERAL RESOURCES. 


Mineral composition of various black sands of 


| 


Serial number. Locality. r e. "n E Garnet. Edi Olivine. 
! : ; 20 | ; 
OREGON. | 


'Pounds|Pounds Pounds Pounds Pounds Pound: 


Baker County: i per ton.| perton. perton. perton. porton. per lon. 


P600 A............ DIRE 72 2 720 B. cata 
Po B............ Do. vie ike Bie Trace. |........ ee eee es eet Sukh, 
P 666 QC os cce rues Dota lo ee 8 Trace. dU rator cM aee yu eor 
C AMORE Dodd: 486 | 868 l........ ' 308 NS 119 
PR co DO asia 45 | 26 Lo... 1,000 |....... | 
PRT AAA DO. AAA EA. 898 62 TH jenem hme nne 
R Woodie DO vea dl sl 32 200 TUO Coo age. enu ION 
IUSTUR bt ates Anthony................... TOSS) socius cates E 
R 91, Veces Baker City................. 208. Nie weak ioe TOR |....L.L.. | Shy ait, ate eal 
RL sisas IIüntlnptoh.. s coss A A: la GP E NN 
RIO .aa aaa. Sumpter.................... 208 | ERO zu A RPM 
R HB LI ocius Dücouled bebe IS 528 n UN | A occ T 
R 3062............. A cece ose ER ERR RES 400 | iOS | 500 |........ T00 A 
PT oot Rye Valley................., 1,412 ^. ids | Loa. ERE a 218 
PX A Richland................... p282 ee. NE D. a AAA 
LUZ <a New Bridge................ IN O dite bate REEE QRS luu. 
Rias Benton County, Alsea.......... 464  |........ l 008 EATA st ERR DCN 
Clatsop County: | 
P 3005. cons Astoria........00..2.c2ee ee 11 2 | RA aa eae ET 
P4045 vs ves DOs ec N EON. 14 6 Lassus AE ERE 2 
P 164.............. DG MF S 16 GP tias 8- sco. ' M 
P5: caren Dor orar ded ort 13 d. haine 20 Poco: 52 
P 366 A............ BOrclluaaRg 353 £xee eaa eaa eave temas cie Fe POCA REM 
P 36 DB. ooo A EI eu ARX A 4 208 Trace. Trace.|........ ........ 
PR o Clatsop Beach..............: 537 4d. Gali lj E elie ed oS 
P 821 PA Hammond................. 28A. . Iosue 124 I8. Mol. Boers echte 
P SEB. I uiros Prot UE eke ds tater ate reece | TOU UNSERES 
P 821 C, V-W... D DOE M RPM P E EM APA ULP 
P 821 €, 30-42 .... Dye act ale Shes cy ies ¡O eee | A A A ius c D ea 
P 821 C, 52/-64' .... Dnus Ar St lU. donus easton EP 
P $21 (mixed)...... | A dew eee tes EYE ERE ERE | HEC NES a iia 
P 488...........-.. Near Seaside............... 4 Trace. 10 Z2 eee ee ee ds 
P2002 sities sip | Waurrenton................. A AA 2A EIA 
I E AA | Gearhart Beach............ 1 v. Mere 20. [deserti 11 
Pi nta | Warrenton................. 1, 123 2r MEME 181 Nose aunts ix 
P334A......:. Hammond................. 100 d]. Sos G^ aires 41 
P 393 Boo | A: 72 M XI oue Wf... 314 
PO Ocio | Dt 29 , 22 ....... E IP EET 
P 378, No. 1........ | O en ee L18 | M5 ........ Q3 uuu. (01M 
P 378, No. 2........ | Fort Stevens............... 8 d^ "ovis. O A | 126 - 
P 378, No. 3........ Dic obli causas 7 lr. dcus M ec BEP 
P 378, No. 4........ DOSLA ucc Ei D 1 l- 22x O 241 
P 378, No. 5........ TNR ÓN 19 EN | ae roe 243 
P 378, No. 6........ | Doncs 5 colla NE as 351 
P 378, No. 7. ....... ! — Warrenton...-.-- ecce EE TM ZEE E A 91 
P 378, No.8........ DO: Cotbed tare idas 5 Id Sestak 2 cin | — 461 
Plis | NN re 2 j^ apa: p vw" | xo. 


a Titaniferous hematite. 


BLACK 


SANDS OF THE PACIFIC 


the United States, by localities —Continued. 


| 


| Pounds’ Pounds 


| 


t 


Limon- 
ite. 


| 
Mona- 


žito. Zircon. Quartz. 


ii 
perton. per ton. perton.' per ton 


eec. o» Sees eee ..<. eee o. o. > 2. <o en ene .«..-< 0000. ese 920. .<20.<. «225-727 


Trace. ......... ! 24 518 
la PARE Trace.| 1,640 
Trace. ......... 2 1, 450 
e m 2 155 
altos Ee ee 187 
ETUR NISI ON E E 
M EU 90 
pum cm 152 | 16 
MR | 72 | Trace EIE 
CESARE ^ 
peda ped adu etid. Trace. |........ 
Ret M 18 koo 
A A eaaet ede 300 
a TAM 12 270 
| | 
TE aa a 88 
]' Mesue | -6 | 1,420 
Trace. ......... 2| 1,333 
CIBC wdc ele | .9 1,413 
ESE. “users .1 639 
os |o T race. d 
Pewee: ee A ease. le o ced 
lt n 54 | 
Behe AER MO APP | 
MES Dodo 
| 
"""eocnat^te cc... .. sons o. .oon.n olor... oo.» | 
TNR RO | Trace.| 1,828 
dat PINE Trace.| 1,530 
d A PI 1,672 
AA A 5 92 
2: Beauiueie’ | 1 1, 065 
Y fus 47 1,193 
LI eet 2 1,073 
Da | 9 43 
o n | 5 1, 410 
ee ee re Cee: | 3 | 
n ape ony renee 4 1, 319 | 
Wi we | 2 | 1.368 
A Tanes iea 1 ver 
nuca ETTE 3 | 1,730 
E Les 
EL shes i -2! 1,488 


Un- 
classi- 
fied. 


Plati- | Gold and 
Gold. | mum. platinum. 


i 


Pounds: Pounds | Dollars 'Dollars! Dollars 


.| per ton. | perton. | perton.| per ton. 
656 AAN, AE 
A AN. 

506 | SIO AA Solos aetna 

Oe eo eae IUD asa oe eee obs 
eee de 2, 325 AC Ms 
200) e FN E M id 
998 204. 63 0:00-]: avec 

104 5o sec AA 

72 >. 11802! AS EET: 

200 - MED ETE 
920 Ll serias E 

104 is uk ratae otal askcsce cu se cer 

100 . 4l ' DA (ne ee See 

88 Pr a ER: 

LOG ec uos No trace. 

20 | DUE EN E None. 

SU eerte Ia ceay eee None. 

38 MOO 2234 coulis oat 

DI PM A No trace 
AREA AA None. 
888 A A 
ds Mu A AA 
EN 204 Y A osi 
CN A No OE EE EE None. 
bones: CUN PERPE 04 
AO TODO ....----| NO trace. 
ries AA eee . 40 
SUN od Boats E e ewe pius . 18 
| | . 18 

P URS bosses No trace. 
156 | A A Trace. 

RS eo cal seawater la geen dias Trace. 

285 24d oorr ocu E coe alas 

db oae ats MN | No trace. 

252 Trace. 1l | ias dau. 

MY tire exis No trace. 

247 Trace. j........ APT 
Tr MC MEN t . 16 
«| —— ait oa aly Mm | Trace. 

208 /..... duet Set | iv ignes None. 
en SR REM: PSU None. 

Did recs dd gout NR | None. 

Lr. ee NOR None. 
16726 issues Aet | -03 
A | epe | None. 

BOG A PA i . 06 


SLOPE. 


| 


1207 


Remarka. 


| Concentrates. 


Do. 


Noassay. Tailings. 


Coneentration not known; 
| froin bedroek. 


Concentration not known. 


Do. 


6 pounds per ton. 


20 pounds per ton. 
Contains cassiterite; 1 


|J pound per cubic yard. 


Natural sand. 


Do. 


1 pound to 10 cubic yards of 


gravel 


Natural sand worked by 
sluicing. 
After amalgamation of 


sluice-box concentrates. 


Trace of cinnabar. 
Natural sand. 


Do. 


Natural sand from bottom 
of river. 


Country rock. 
Indurated clay. 
Natural sand. 


Do. 
Do. 
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Serial number. Locality. 


Bk A oa 


OREGON-— continued. 


j 


| 
i 


Clatsop County—Continued. 


MINERAL RESOURCES. 


Mineral composition of various black sands of 


| Mag- | Chro- limen- ,. Hema- rm. 
netite. | mite.a ite, “2MEt. titp, Olivine. 


Pounds Pounds Pounds Pcunds Pounds Pounds 
per ton. per ton. perton. perton. per fon. per ton. 


P7(W........... Warrenton .............. 14 2 Duis | < RP NE 163 
PEA eds Hammond................ 62 77 MENS NEC "ON 563 
P 5 B, No. 1....... Doce dote rr. | 643 171 | TRE: FE cordes 
P5 B, No. 2....... Düsies esce aste. E ME M | 226 |. Er 
P5B, No. 3....... D650 ina 666 D. eee: ! 14 ........ 218 
P 5 B, No. 4....... A dist | 782 | 0395 5... o AAA 
P2C, No. I........ Carnahan Station........ 4 E M c | r METERS 381 
P2C, No.2....... Dorso rica 2 | MODA AE AMA 229 
P2€,No.3... ... | MP la? Be EE | A 114 
PONE ta | BeasidO......ooooo.oon..... 4 - A 2 edere s 334 
¡3 ee ae ¡AAA IA .8 BY as MERECE 
P 380 No. 1...... .. Between Seaside and War- | .3 " JE MY? ioris 257 
renton. 
P 389 No.2........ i Gearbait l'urk........... ' ] y eee tee | sitas 49 
P 389 No. 5........ DO hence asi lod ee | moins «ol 
P 3939 No. 5........ Clatsapl- co ew es kaos | l i E re Vias 350 
P 389 No.6....... Carnahan Station........ | S .1 TIR NR | | eec 400 
P 3*9 No. 7...... xs Dees cate EELE ee MEE. | hse | 22 NUR 210 
P 38) No. 8........ Morrison........sssssssse Trace (Bi toners cc | > ee (Mo 
P 389 No.9........ Diis A rep d M LUE 1 | NE DOR Lote 120 
P 389 No. 10....... Warrenton. ......2.....-. ' l a: “ecg gies | "arm | 353 
P 391 NO. T sues Clatsop Spit, Columbia | 14 Eo autos | di daersi 373 
River. | 
P301 No. 3........ Ghee RN ET 3 Mois IT ons 9s 
P381 No. 4........ Dia a a ooo ads 53 E E 4 ortus 4n 
P31No.5........ E ea rm ch EET Bie ia a NT 9 
P391 No. 6........ A PEET 540 v m 143 AA 404 
P305 B............ TA anaana 9- 0 B E ij 16 aaa.. zn 
P35€............ | Doria. tamcct ros | .1 | D" VL std | 2/55 207 
P 392 AA i Fort Stevens............. | 36 | DO "tuccoh. Ir ole 563 
P32B........ | Dore na | 12 D. ous. | 3 | "HEP 142 
| Coos County: | | 
E wootas MEC Mell E ^ 23 | MT Loss | pas 
P 444 A | Dare A M pM il a D eee oe sen oleae ENDO Co a 
P 444 Boo Mota A AN | Mo | NET CREME 
dio: CPC Doser A 2 8 o, A ER EET 
P 375 through 8.... Ballard 0.a... | $2 — 96 E TR 
P 375 through 2.... O a | 4 168 18 132 | es 
E AAA South Fork Coquille River.) 10 1 50  ........ | E ca 
POL Brida de DO ticas 3 x Ub. ue po 
P102 A od ee ceeds Randolph district, beach ]L OSS e ] Zas l 
sand. ! 
P102C............ DO Bice ce ees etta | 22. 216  ........ | (9B... 219 | 
P102 D........... , leo aid MAR dee TA ON 
FICE gaei AA ON M1 ME is 168 | O 21 | 
P 102 Foo o RE E ENET X) 893 ........ dE sa oun vi | 
PIO oo | Donald: TAE ARE T^. NOMEN 
R 3043............. Docs genes E 48 (500  ........ 300 | AIN | 
R 3044............. | Randolph district, Old — 24 1100  ........ 800 |... sss | 
Ocean Beach. | 
RA a.a... | Randolph, old sea wall..... 24 | 39  ........ 1,600)... eee ee. 


a Chromite in this column contains ilmenice. 


BLACK SANDS OF THE PACIFIC SLOPE. 1209 


the United States, by localities—Continued. 


i Un- ; ] 
Mona- Limon- ,, : Plati- | Gold and 
zite. ite. Zircon. Quartz.' on E Gold. num. |platinum. 


Pounds Pounds Pounds Pounds | Pounds | Dollars Dollars Dollars | 
per ton. per ton. perton. perton. per ton. | perton. |perton. per tom. ' 


Remarks. 


UT asus 0.1 1,451 | did A A ee Natural sand. 
| A aio .8 1,281 | a seite | 0. 06 Do. 
| T. NT 5 335 594 o roscida Ges T race. Do. 
nes 5 288 A A .53 Do. 
* d s 6 302 n. ig cC eats ores T race. Do. 
EU ed ics 4 z UR MERO. ND Trace. Do. 
Trace. s .9 ' 1,609 AA ees . 12 Do. 
Trace ecce | .l 1,571 TON cuotas A .21 Do. 
Trace. .......... | e | 1,535 | MU: EE A . 08 Do. 
a NM n d 122 | 408 O05 A EN |. Do. 
De: | .5 131 | 91,860 | E SPA RETE Do. 
S MEETS .9 1,644 ' OO assai ri uatesd No trace. Do. 
| i 
i xcu ex (201 j[n60 2 NE CY DI | Do 
Lo unie | 2 1,555 30 | Trach A ex REED | Do. 
pers 2 1,616 | Trace. BODE csse Sl ata races Do. 
| ee | 1) 1,460 | LE AG) MI DRE ||. Do 
| "METTE ERE | .3 1,571 ` 190 MAA P Do. 
| Lk ane ee 2. 1,3883) A A O AI Do. 
| .3 | RE .6 1,528 | AE out A ent a meet | Do. 
[n O .8 RRS 725 TAC ane tee et rcnt ess Do. 
1 | ere .6 | 1,235 VLL Eee IES, None. Do. 
"D e E 9. 903 | 892 OP seed cutie teehee Do. 
O E 4 | 597 173 Trace. Lco A Do. 
.9 eee 3 | 1, 308 570 T THO. oc obs ve Ec EE Do. 
c Apt Eie 2 | 670 166 02 hid sine A eke b's Do. 
4. O A 1 1, 663 75 Of Locos lestesm dps | Do. 
rj E 41,720 | 67 Trace. A O | Do. 
AN 1 | 1,218 CT REPRE MANT None Do. 
WAME S 5 1,562 272' — "Trace ....... esses Do. 
| | | 
MER NER 36 1, 200 243 VU bs ul Pieces, 570 pounds per ton. 
bite Po e dad 1 eem pm Natural sand. 
—————— —Á—— PEE "ro eec P Do. 
M pibus audacis EET ae EE A Trace. eA REM 
Nec VE || 44 670: issosesus Fes ossa» aeo 72 | Concentration not known; 
| | | coarse. 
delega Ce eee 10 1, 322 | . 346 AE er 3.08 Concentration not known; 
| | | fine. 
4 PEPPER ' 12 BII mcm A TT Natural sand. 
x BA aooacso. A A Da 
E metes | 6 2. OO ........... RIS | &78 | Pannings from sea beach. 
| | | 
"RR 46 7M — 2 TAGs steel kts cast cues Do. 
Trace. ......... 45 240 , 368 EPUM Medea su. | None. Pay streak (?) from Old 
i ' | | Lane mine. 
| Trace. ......... 16 1,378 | Trace. ........... TN E | None. | Natural sand. 
locua dante tede |! 5h 413 | 57 50- nios gut Concentrates from sluicing. 
| a ect | 22 1,295 2D ES p oho M 28. 70 Do. 
Trace. ......... Oe MU. ^ Loses lieste LIE PEK | ee caus | Concentration 200 to 1. 
— U TES AIT Wa. E E cet . 41 3.00 |..........., Concentration 50 to 1 (sup- 
|» posed to be barren). 
A A o 104 . 37.21 |. 63.00 l...a... | Concentration 100 to 1. 


5 Olivine not separated. 


woe AU oe ee 


1210 MINERAL RESOURCES. 


Mineral composition of various black sands of 


i i | i | | 
; Mag- | Chro- Ilmen- Hema- nre; 
Serial number. | Locality. [nette mite. | ite. camer: tite. IM 
=a ee LEAN LLL. i: ad RE" tur a b ex 
OREGON—continued. | | 
Pounds Pounds Pounds Pounds Pounds Pound: 
, Coos County - Continued. per ton. perton. perton. per ton. Derlon: PG eh 
Pls co tet ises Whiskey Run.............. | 4 O A | "| 
| f t 
I dS EE aos Whiskey River............. l6, 1132 56 Jo. geet se aoe 
BTS AAA Bandon Beach............. 200 | 1,000 | A A 
PO Johnson Gulch............. 65 OD. A NES aaan 2.6 
Pia us e Lincoln County, Coos Buy ..... 64 | 470 ' 28 ADA A cee ene 
ara) ean eee Crook County, Howard........ 960 | reer A tated 240 1... 
Curry County: | 
P 46..... bases gh , Gold Bench........... s.s BA 82... 205° em 67 | 
Pa CheteO A — | E c gp 110 
PIO: eee ODT 28 cod eet oe ee dada sheets io sey an S Mind 
e iatucts Port Orford..........-...-- | S HM | Eo E d iii 217 
POB Do... EAT 20° Baa. LIOA  ........ 276 
IER a sess uate S Port Orford beach.......... t 31 6 rp Rp 54 | eus 919 
[P Often EE Rogue River beach......... RGS 106 soon 225 6l Jueless 78) 
Picci dees Near Pistol River.......... | 1,520, — 285 | PA A 110 
¡A AA Beach sand at Ophir........ 592 | GU O espe A 
R 605.2 ace ee FOROS ia ree mes ON: odes Lcd ceres cei. 320 |........ 
| 
AA | iol ia be mi A te iude ird. M n docte m qi 4 
AA CunetIs Beach ............. | 83 SO Debian sito Y - O AS 
| Douglas County: | | | 
R3 eg cae eos Sek DEUDA ea Se | 3,344 TEE "APART AS | UP | 
E Se laaan South Umpqua River...... | 1, 168 | ME 620 40 16 eased ! 
| rp Steamboat River........... 1E; OIR. 2o gens 180 eee $i NEN 
E ee tee Rogue River............... 1,496 ........ 168 a NN 
R 3060............. slendale, ini SUS 730 A) | ode ace Sees ile ae 
| | | | 
d e ons SUNTVOUL 2 coe dees REA 425 | BIO oes sot eke Sao): 400 '........ 
E ES | DE 1,072! — 60& ‘Tre niger AN 
R 2057, No. 3 ......! Diered téc E O T ! 
R 3004............. Riddle. eco cada Só) 100 | A 240 |... .... | 
E keels, Dico ane es 464 1,168 BDA METRE | PETA ' 
l 
Grant County: | | | | 
¡220 De CONOR ES. ate Aa aes [UE ESO AS EOM or 
REM. e eese Criss Ie ese ua Shee eee 9545 135028. (2508 Ges, 2h oc cs MEME 
K M A Dore ee e ] N8U- cocher oua pre | UNUM 
Ho ca Vinson Crvek iiis 192 1,44 DP AR REN. 
| 
j 910: sees Big Creek DONE E et ta ae 
Jackson County: | 
I 42050. cosi oss Ashland. iol 808 | 42 nr e kas lee tua | poset ee 
ERAS oe lees. nc Er ien 40.1. cess vinos ipea | 
jg o: WINGER. 2rscoobioe e senai 1, 536 116 DD ade | Lopate 
| 
R 3239............. DO PAM eM, 504 480 736 naa bI n enu: | 
P oO ae Gold HM iso sees RE ss 183 1,691 ,........ | eas | Suede quud cds aeg | 
R 3215 Acustica. IOS. sci E Nd pau 300 1.100 200 | "E | AA E 


a Mostly pyrite. 


BLACK 


SANDS 


OF THE PACIFIC SLOPE. 


the United States, by locatities—Continued. 


| 


Mona- | Limon- Zircon. Quartz. 


zite. i ite. 
| 
= 


| 


Pounds Pounds Pounds 


Pounds: 
perton. perton. per ton.: per ton. 
n pes 0.4| 1,009 | 
| 
na e CE TEINN nn 
| TOM. ME 250 |... 
MOTE ES. 1 209 
eee A 54 868 
E ose | 5 | (524 | 
"EN PR | 4 54 
"X eMe eur 
| AA | 3 289 
| 
TS UMEN 3 915 
a wa eee taal 2 182 
PCI HMM 4 54 
VEA RA. e aqua 500 
IU MODE SE NUS 
B. dunes Trace 1,917 
P PEUT 8 Pe taal 
OREL [* Ree 
RERO TR E di 34 
UL eee gee | Nee E | 
Dis nie A A EE N 
EN PERE uu 200 | 
enr M fem 288 
| 
MEE AE | | 
PORE MAN 48 
MD Mop 8 [|....... 
ME MN EL 40 
MEIN ated NAE 1o | 
| 
ds A NERA 112 ¡ 
E A d 268 
ux eiue ben 8 OE 
uM bem ME deu 
NE EUNT 2 | 9 
rM DUM MN | Trace. | ERR 


Un- 


classi- 


fied. 


Pounds 


per ton. | 


227 


58 


"act 
....... «o 


. e. .ao.o o». 


"c". 


"e" n 


"" "^. 


| 
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Remarks. 


Natural sand from raised 
beach. 


Concentration 5 to 1. 
Concentration 75 to 1. 

| pound per 10 cubic yards. 
Natural beach sand. 

1 pound to 2 cubic yards. 


Natural beach sand. 
Do. 
300 pounds per ton. 


Tailings after gold extract- 
ed from sluicings. 


Do. 
Natural sand. 
Do. 
Do. 
"24 pounds per ton. 


2 pounds from 5 
beach sand. 


' Ore. 
Nutural sand. 


yards of 


650 pounds per ton gravel. 


Sluicing; concentration not 
known. 


74 pounds of titaniferous 
| hematite; 500 pounds per 
ton. 


| Concentrates from 


hy- 
dranlic =luice; 2 pounds 
per yard. 


1 pound 3 cubic yards. 
Concentration not known. 
| Do. 
4 pounds per day. 


Heavy concentrates from 
hydrauhe mine. 


Concentration not known. 


Do. 


1 pound per 4 cubic yards 
of gravel. 
, 1pound per 1 cubic yard of 
gravel. 
Concentrated from cement 
of gravel. 
. Concentration not known. 
, 1 pound per 80 cubic yards 
of gravel. 
Sand from sluice of placer 
working. 
Concentration not known. 


Plati- | Gold and 
Gold num. | platinum. 
Dollars boe . Dollars 
per ton. perton.' per ton. 
od e dr es ad 0. 17 
A i: 0-004. coral 
25. 84 180. 90 |........... 
404. 67 1....... lew celle. 
Atenas ee Aine a rt o 2. 27 
00.09 esac tec tu fete 
MEE E] i 
P. DERE DM EE 
d A ud LC datos Lu 
conan at m . 30 
Id DUCERE .18 | 
ueste dee ca ea 1.04 | 
RNA AA None. | 
-30 | 
ama erus Poe 
378. 26 1,022.10 1...00... 
Lo E A ohare uu scat 
li acne al ne eee 
Sect aie aede MID None 
id 2UD AS obo cs orn 
A eee, eee es ea 
24.09. ese cst hess eed 
| 
400. 90. Sousa A 
10. 34 | 0617.50. ls cv m 
| 
BD ies nc RMN 2 ETA 
5R. 50 | "wr FT 
15-0) tuno cule eee 
97. 30 254. 40 zzii 
398.31 3,861.90 |]........... 
TOL RE Locos colit eap 
ee teal ne te aah None. | 
50.64 ON 
4&8. 37 NES feeds | are i-i tec. pios 
222. O eed wx. a 
| 
18.19 |......... | NAR 
9.51 ......... | "OFTEN 
291.56 |......... rd 
38. 86 HU, One | AUR A 
| 
82.68 |......... | d cad a Satake 
SuSE e ds NET None 
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Seriul number. 


4€» e" ac tlt t tt sr 


| a o Mp 


een rat tn 


Pos edes oues 
P 194 A through 4. 


P 194 A through 2 
on 4. | 
P 194 B through 4. 


P 194 B through 2 
on a. 
P 194 C through 3... 


P 194 € through 2 
on 4. 


F 194 D through 4.. 


P 194 D through 2 
on j. 


I 


e. ..n..b........<. 


Wr: AA 


R3907............. 
PIN ou e rese 
Ha td 
POSTOR MR 
R 3144............. 


R 3142 
R 3311 
RIN Leere 


"acc zn 


MINERAL RESOURCES. 


Mineral com position of various black sands of 


| 
Mag- Chro- Ilmen- | 


ment, ] Hema- rn... 
Locality. netite. mite. — ite. OA tite. Cavin: 
mu ee — m dubi = pepe = - * pe SEEN 
OREGON —continued. | | | 
Pounds Pounds Pounds Pounds Pounds Pound: 
Jackson County —Continued. | perton. perton. perton. perton. perton. per ton. 
Gold Hill................... 1,5344 ........ SO EPI 
l 
Jacksonvile.............. Aq 1,463 2 VE. uses shar jblsc I 
Meilfotdz cero xz 408 ¡1,159 A "P 
Birdseye Creek............. 1,672 A | caieeew. | Da AA 
Foote CHE os eet REN TE 1912) |........ | Need ot ate | 
Watkins......... oaaao 1, 440 SO i REM aoa bee eee led isto. 
Josephine County: | | 
Josephine Creek, near Kerby.: 1.285 | 145 PE ETT M uoces 
A donveci dir 656 | 2601 ee R42 |. 2| 
' | 
O D Mila eue c bed 
DOs c A ie pet LUE 1 ) Trace ) A ARA g? 
OT cs 751 | A lå aaan on 
Do iU ati} aS Ses ehote v E A e E ators 1, 533 i 174 A seners 
Gál canela ia ans MN OA. XE nds 
Dori REEL 1,128 ' 312 | ED Vet onc pence Guedes 
Sutler Creek..... .......... 1,146 @673  |1........ penne 
i 
Waldo oon ELA 24 | 8 ge i 74 A duum. 
ou. mà NA Meu 26 ; 124 Luis | MO o da 
DT CERNI RS ÓN | APT. Ne ene see | A E lc al 
| | 
DO ltd v.c AL AAA A A | 
IO aed tcr sce cr 359 1,121 O E PA | MEN DEP 
DOL. ibi c Lum Sa rt DNÜ orsus diu A vs staat LOG l...a 
Da ee ae DRE 9 A Zu A DON VA TE | 
| | 
Mi oe Se eu Ind uoces neruos YA 345 ........ | 
A odisse "2M eee: 1 4 Kö l.. 
i 
n | 
1 oc dotes bles aue pda dd scs uda end 4 B4 EN 
A leone eet A PE sec CO 100 |........ | 
| 
Dista aa aleta 96 | 2 pores | Trace 230 ........ 
n NERONE "es pee A 2 | 
| | | 
Ds d dc tee eecnewue ANS sco eee BA ie. | ric pen et 
Diocese E NEAR ates: | 12! 640 ]|....... | MM 1,000 ....... 
l 
DM AE | GE 1.9599 A e ee Lus as | did | 
| 
Sucker Creek............... , 1,380 : 392 152 A e leds 
| . | 
A ear ews | 1:040 7- 30245 ook ee miii A 
| 
Dormer dae S 1.000 | nn  |........ Sie eas 200 | RT E | 
Wolf Creek................. 392 | OO: OF m | 600 ;....... 8 31 
O Cun ed deae 288 1,100 rH cr EN 
Placer... oc. ccec cece cece eee 678 | 686 949 id | 
Coyote Creek... 00.22.0000. 230: 015490. ls esc Fee tee BE us de epee ees | 
| 
Green Back................. A eere src A | 
Hlinois River, near Kerby.. L688 | 160 [........ epee ee ee eee | 
Kerby district ............. 28 | 136 56 perdes 28 panes i 


a Includes hematite. 
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NE Tn- l B 
Mona- Limon- | l : Plati- : Gold and . 
deren ite. a Quartz. ai Gold. num. |platinum. Remarks. 


! | 
‘Pounds Pounds Pounds Pounds, Pounds Dollars Dollars. 


Dollars 


perron; per ton. per ton. per ton. per ton. per ton. per ton. per ton. 
EE eee 200 100 DITA eaea eel ces 2 pounds per cubic yard 
| i | | | of gravel. 
OHNE | A visus 74.00 |..............2.-.-| Concentration not known. 
PTT UR E 63 313 117.00 |........)...........| Placer clean-up. 
| Trace. ......... | pinata lanieadeee 200 339. 19 nck ones core eat Concentration 1,000 to 1. 
pA | Qus ee dd | menie 24 64 ns LI] A PP Concentration not known. 
————ÁÓ 40 336 NA penu veles Do. 
PE | nit eee eae .5 45 ABS DECIDEN. T 44. 40 | Ore 
CP TURN 1.1 209 25 704. 67 | oie ted eet, s 1 pound per 10 cubic yards 
| ! of gravel. 
"E RENS Tene.) 1,876 108 | EA dames cond OTe: 
24 | hice | bust sl 1, 405 "CU PR oats d None Do. 
g E ENTERA .2 1,027 5.16 MENO AS Natural sand. 
a MK .5 253 oo SEN MERC Placer sand. 
een | sesa etes | —— 1,067 ros Tue AME No assay. | Concentration not known. 
nc Mec M E A ed ours esses Do. 
Shasta | ito | BA: li “At A mr 275. 91 Do. .. 
A OS e Rute an tus 1:800. | cede cx eser dn SOR wees 25. 73 | Sluice-box tailings. 
THE NR DEMENS 5 1:980 EA e ren .25 
Tm eR 5 337 sock Genel intent 18.99 | Concentrates from sluice 
| | | box. 
UTE NE TUE 28 | e ico ox eR .19 | Natural sand. 
eee — | 916 108: acest tex A 144. 33 | Concentration not known. 
ge jocos: i 728 |, Conca ones e utis qs 125. 74 | Pannings. 
TE Do. 
| Mieres | RUPTURE A: 1.030" raine Lnd dd 79.79 | Placer concentrates. 
Mamie | cs m DI Voces | TTE 217. 45 Do. 
[apad cca! sa aae as 1 1:0. A ce Soviet 5. 37 | Rocker tailings. 
DOM aria .1 1,492 A | MN 5.99 Do. 
| WIES AOT | .4 1:096. A |» redeo 96. 74 | Concentration not known. 
a bu vot eN Traca att A a Des lem scm el 128. 98 Do. 
sanos iau wow editio dais E à 770.09 | 11.99 ,........... Do. 
Desa o coats eased avs | Trace. 40 436. 55 | 451.20 |... ........] 1 pound per cubic yard of 
| | | gravel. 
DNO SC PCIE es) Mom 106 38.86 | 135.90 |...........| 1 pound per 15 cubic yards 
| | of gravel. 
| 12: james | 10 ÚS lia x 42. 90 | 1 pound per 8 cubic yards 
| of gravel. 
ES ÓN pe passes 312 | 13498 | 20.10 ........... 1 pound per 20 cubic yards 
! | of gravel. 
A A EEE EE lord visae 200 65.73 o.an ceeeeeeee--| 1 pound per 8 cubic yards 
| | | | of gravel. 
| v exec 15 245 Dod) iua citis e ice E 192. 33 | Concentration not known. 
PETE PNE o radeon 12) 5209.2 D9. 
Aa ce 28 184 | A Oe 61. 60 Do. 
mM DOR cisci ed DEPO A 2 pounds per cubic yard of 
| | | | gravel. 
AN E 120 po 80 326. 79 | 191. 40 '...........| Concentration 100 to 1. 
A O iced issue rere rec 152 | 461.75 | 324.10. ...........| 75 pounds per ton of gravel. 
Trace. l.... ---- NN A cle ewes 10.75 32.10 ........... Trace cinnabar. Concen- 
| l tration not known. 


1914 MINERAL RESOURCES. 


. Mineral composition of various black sands of 


Í f | 
Serial number. Locality. etit mite. -— Garnet. lc 


Pounds Pounds Pounds Pounds Pounds Pound: 
Josephine County—Continued. perton. per ton. perton. per ton. per ton per tos. 


OREGON —continued. | 2 | 
P439....... Browntown................ i, 476. odia | DU DLE EM ang 320 |..... 


i | 
Lane County: 


R3320............. Cottage Grovoe.............. 63 E ro dave ty Seed O A Lie 
RUE uei Du ode es Mee ptas A eee rmm 1,920 |........ 
R32922.,.. DIS DO eee eee ETE 8 | A ceo UNE CD eae E 
Lincoln County: | 
Plis Yaquina Bay............... 124 | 106 540 a DAAN 
PURA is DOS A A tod ooos 122 128 572 BIG d iicet i. doces 
P 274 Bent WO EE P 86 60 546 75 ok ERN 
PII AP, pP, Newport. eee Exe» 160 136 662 484 l........ (eta Bans | 
PUB. euet DOicclselex end xcd 6 12 26 t d HONTE QS 
PTACU.L II Do vu a a 42,* 58 192 ¡AA 
¡E AA | TOMO: dod wee tts xi eS 328 120 H BSD EEEE E vast 
Linn County | 
P1. wee RES A c dose I v ERR TES 1,238 | 600 cuteness ry NUS D 
R 3242... zs | DO. coe oru Cr das 1.064 ........ 432 1. usw 208 | aiia 
PU. osse ebd Malheur County, Snake River. .| 974 |........ 676 SO Ius suas VELIE 
R 3149............. Marion County, southeast cor- 584 PA 1024 A pF 
ner. | , 
| Multnomah County: | | | 
| ub rro qp ¡AA e RelTes 830 alere 900 A meu 60 
E AA | Latourelle, Columbia River DO. aaa 24 i aE n | 
sand. | | 
e A DON 52! 8312 |........ 768 |........ , sm | 
PALA ara Portland. ..........ssuuuus. 46 | — A E bande ats, 
e ae Ares erus Portland (Glisan street) ... 2 Trace, | Trace. ' Trace. |......... Trace. 
Pad Polk County, Fall City......... 217 612 1.5 sos re oou cus |, 82 
R 3000. ou as aces | Tillamook County, Orctown.... 222 | Trace. | 1,100! 100 |...............-- 
E939. cess iiare . Umatilla County, Weston...... 381' — 688 |........ | 113 is | y 
R-30/0. .....5 eee Union County, La Grande..... 850 iussus. AAA onis SRM. | 
Pd oreste | Wallowa County, Wallowa .... 50 M buda uus 55 A PS 
Wasco County: 
POR Sog we DEAS | Hood River, beach ........ 995; P174 ........ > iesus x= 
P2 Anew ences Hood River, sand bar in... 22 A 3T PE 1IN 
PIAB es wes Hood River, Columbia 30 NO ¿AA 1289 
River. 
P3226 oe DG Zea cR S SEEE 135 19 1.52252 JU. ne ee | XN 
P 82 BIET Washington County, Hillsboro. D» VAN ROMPE rre | at ee A PNE f 
DADES se oeee reus Wheeler County, Antone....... 1,762 6 A rne res 
IUS ue eU | Yamhill County, North Yamhill. 2 jnre ! BOLT | ux tace e | 
P816 K ........... Columbia River, Rogers bar,etc. Oc sat 2 » i NE odd des i 
SOUTH DAKOTA. i 
Custer County: s 
RAZ AA CUSUOT 2 i pacer sa ee tien is amus STER ere ee 1, 700 A END 
HILO ol toes Doa cas vetus TE A AT, O 1:032 A calwetsaus: i 
Lawrence County: 
P284 st TITHEOD IS EN DO eke lens A aes A Pe UE 
I 192: i ERR Do 


a Includes ilmenite. d Includes hematite 
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the United States, by localities—Continued. 


Mona- | Limon- 


zite. | ite. ‘Zircon. Quartz) class adi Platin, EOIUAERN: 
Pounds Pounds Pounds Pounds! Pounds | Dollars | Dollars | Dollars 
per ton. per ton. pcer ton., perton., per ton. | per ton. perton.| per ton 
ites wes P A iE $8 j..........  4& 30 |...........| Titaniferous hematite 146 
| pounds. Concentration 
| not known. 
Ne PME Pep 1, 368 AAA PR 
A PA tll aid 2 ood 16 O None. 
O wen bd etas 1:009 Fe ena tease RA None. 
| 
UTE AERE R4 300 212 62 .........|...........| Natural sand. 
Trace. cove en's. 78 | 256 330 A ck re ea ETUDES Do. 
Truce. |......... 48 478 276 | SC A RC Do 
o ta 108 60 394 | Trace. Lol ccoo Do 
utes Seco AREA b. AE KROL EA eat Se None. Do. 
ba Ree e ed 38 876 CAE? RUM REPE 16. 33 Do. 
EAEE DEEA E | Trace. "ME 552 & 72 |.........|..........., 2» pounds per ton of gravel. 
Ü rl oes | «d 10 | — —— A E N Trace. | Concentration not known. 
ne EN P E 280 — 5374 | 105.60 |........... Do. 
vr m 134 52 82} 37.00 eeseee]eenreeesess] 4 pounds per ton of gravel. 
EPA NORRIS eh Banca 200 168 SERRE NEA None. | 20 pounds per ton of gravel. 
E MERECE 1 79 IIR ies va eoe Sees No trace. | Natural sand. 
PEN, A Trace. ls 16-12. 1 eat eta ales Concentration not known. 
44. diese O ROA te meus A wees ets Ore 
ius xoa rue deae PE 1, 438 480 26.87 |.........]...........| Natural sand. 
Truce." Trace. | Trace. |o esse AA [e Feo A None. | $1.65 per ton in first con- 
centration. 
d ere eee 102 40 1 OA Siete. A i Ore 
MODE ERNST Trace. |........ VLL cur EETA ES ES None. , Concentration, 5 to 4. 
NN 12 I2 1 225i | 204. E AA Concentration unknown. 
ONCE tes E A A 1,050 49. 61 3.60 |...........| 100 pounds per ton of gra vel. 
Pilea sata AE: 630 610 UO. EEE! SRNR maiis ads Concentraton not known. 
(aa) eee O atetc tee eser eur e seh een ae 
Bib cauce 4| 1,182 634 di A close beso Natural sand. 
D do ud irr des 1 1, 214 610 Traces rens Sanaa ae eles Do. 
T2. eee se 1 1,048 | 411 A eiie Do. 
A IRAM REOR 1,096 | 861 3-40. A foe esas Do 
2 2 €—À 12 2 cur ados 1,500.00 |........... Concentration unknown. 
MES pem Trace. b rese Insee OB |............-......| Natural gravel. 
dee Bl ceo B 2 788 ¡AM otto dra .19 | Concentration not known. 
NOM AN AN 250 ^0 desi tee endroit! Do. 
b pests. ean ee 760 200 id C Trace. | 50 pounds per ton of gravel. 
EM DUM UNE TN 1, 313 524 vidisse tree eot Sa 35.7 pounds cassiterite; 40 
| ! | pounds apatite; tailings. 
D. ovens ! 20 288 80 pmo A PO 66 pounds eassiterite; 20 
| | | | | | pounds dolomite; con- 
| centration not known. 


p 0 omm 
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Serial number. 


R 3872, No. 1...... 
R 3872, No. 2...... 


R 4386, No.2....... ! 


I p — 


| 
P 169 A 


MINERAL RESOURCES. 


Mineral composition of various blac ih j 


Locality Mag- | Chro- | Ilmen- ` Hema- 4... 
lity. netite.| mite. | ite. C2Met tite Dm 


== [em ro 


| 
SOUTH DAKOTA—continued. | 


Pounds Pounds Pounds Pounds Pousd: Pas 
Lawrence County — Continued. | per ton.| per ton.| per ton. per ton. per ign, prot 
Tinton pida EE zc BO! eco E 
| | | 
Bear Creek, near Tinton... 120 a 16 | 110 i 
| | 
A ee eia 76 | US A ERE EE e dy 
! | 
Hurricane district.......... | 1,360 | ME so pm 18$ SN 
| 
| Bear Butte district........,....0..-/. NS 
Pennington County: | 
| BIGTIdHTI. dedere oru e pue RE wa A eee sees 1,885 . 
| Keystone................... 103 | cce suba eus ELM s er eui - 
Kochford.i eoi ie las ia A A D 0 1,900 esso $ 
A ETT 1,976 MS b eis 
| E si ete T2 IA ORT 765 Trae 
| DO Be er ee ees | Lait oe 1.400 . 
PhROTOIBS cici sut etus 104 |........ peda | 1.080 7H ee 
Big Horn Mourtains........... 1,040 N^ ois nos esc H 
TEXAS. | | | 
Llano County, Llano........... MOB O UN a Nie staat ted 
| Hardeman County, Red River desee | 112 | 1,400 enn ME NES 
UTAN. | | 
i 
Garfleld County, Hite.......... 800 l T: 2 O ses 
| Iron County, Sand Springs .... ......00) 2... eee loco Iota +) ...-- 
Morgan County, Morgan....... LAME ier Winds 100 
Piute County, Marysvale...... 240 | T Trace. ........ 680 o 
San Juan County, junction 544 :........ 672 24 E - 
Combwash and San Juan | l 
Rivers. | i 
Uinta County: | 
Green River, Gensen dis- | BAS. COOLE A F0 i.. pers 
trict. | | 
DOS desse once see | 1,532 321 l...a... | "S qesspepee 
TRO ceed ote ates |: 312080 A a ere BB o 
Near Gensen................ | 936 |........ A 23:2 W 
i 
| WASHINGTON. | | | 
| Asotin County: | | 
Snake River sand . ......... | Vi 18 | § Trace. .... 

: DO. sl ore s en 20 Trace. 12 | 6 | se atte tttm 
A A | 30 Trace. 16 | 4 
Doris Y 256 :. ES PR | 
A et ttn tse tts 030 acted oe 512 aee puppe 

DO: ria 900. ....... 150 80 c7 

Clarkston................... 572 Los tastes 530 | jesseni a 
Chehalis County, Oyhut . ...... 8, 4 S REE | —— i i 
, Chehalis County: | ‘a 
Damons Point, Grays Har- 414 [s cs ^ 15 | send | 
JOT. ' : 
j us 
Joe Creek, Grays Harbor... 100 |........ | 162, 4% 
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the United States, by localities —Continued. 


! 


Un- 
Mona- | Limon- | J, | : Plati- | Gold and 
site: ite. Zircon. Vlr ae | Gold. num. | platinum. Remarks. 
| | 
Pounds, Pounds Pounds Pounds Pounds Dollars 'Dollars| Dollars 
per ton. per ton. perton. perton. per ton. per ton. perton.| per ton. 
| Eamets a rte ue P 56 24 A AA 104 pounds cassiterite; old 
E | , tallings. 


pounds  tantalite; 90 
pounds scheelite; pan- 
hings. 


ARCEM A Caen E | 228 4.13 ........]...........| 1,6012 pounds cassiterite; 50 
| | pounds tantalite; — 34 
| pounds scheelite. | 


Euer uae eee mate Docs | 128 268 19.22 ........1...........| 1,216 pounds cassiterite; 50 


——S 20 eoa 57 13.23 UE EUR 
E ENEE ate. | 1,900 B 1.03 SM MM Concentratlon 2 to 1. 
SideBar ttn octets unen Trace. 32 80 6620 ...................{ 14 pounds per cubic yard 
| | | of gravel. 
ure PR MAREC EET ' 1,808. 5.17 ........ ...........| Concentration not known. 
DD UE cc sens BE 100 9.10 ........,...........| 80 pounds per ton of gravel. 
; t 
ARI CARA ago des p. NN RO None 
n MM RO A 1, 200 16 105.00 ........]...........| 1, pound per 2 cubic yards 
| of gravel. 
PA A E A 528 72 3.72 ........ ...........| 44 pounds per cubic yard 
| | of gravel. 
antice A usati ade cs du €0 47.75 coco ooo | 400 pounds per ton of gravel. 
448  |......... po | Luc aede 23 98 | — € 150 pounds per ton of gravel. 
A O a 1, 806 | a. A A AT Concentration 3 to 1. 
A M Yer 200 | 32 1.45 i "PME 50 pounds per ton of gravel. 
| | 
Trace. ......... 72 24 16 131. 46 EU Concentration not known. 
A PR Trace.| 1,472 16 | 6.61 A OS 480 pounds per ton of gravel. 
A iecit Trace. |........ 600 PM Trace. . 165 pounds per ton of gravel. 
POTE RRA 2 da ds 48 1,064 TIROL. AA ! 4 pounds per ton of gravel. 
renee en eee aM B NONE 7 POT erased wines 
A 120 po. CTS 100.33 |........ | de C aaa IUE 3 pounds per yard of gravel. 
P AME trece 43 103.52 cse 339.98 '........ | BS decries NS Do. 
A DIE 176 cud 8| 1,040.94 — 2 pounds per yard of gravel. 
IEEE PURA 96 96 112 47.54 |........ UE 3 pounds per yard of gravel. 
St total e A Pd NEM tote onan 1.64 |...................| Natural sand. 
———— EA Trace ul eoe ae "MU Soeur Eee Do. 
ES eq cm 2 e Heel u$ goa estre Do. 
ELSE DEA 760 | 992, . 3.72 ....................| 22 pounds per ton of gravel. 
Trace. |......... IO eo esse | 536 Td. P A ee 18 pounds per ton of gravel. 
Prace. revers DO oorsese | 300 <39 E IEEE Concentration, 100 to 1. 
€——— PA 30 37 | 224 24.99 |...................] Concentrated by panning. 
Trace i pee ERES 1,330 487 lala sues POUR UNT Natural sea beach sand, 
ve ns eee: 43 89 134 aloes nelietez exl 0.05 Do 
| 
E E A 15. 788 A A Trace Do, 
M R 1905——77 


Lh. m eae oe EL EL 


1218 MINERAL RESOURCES. 


Mineral composition of various black sands of 


| i | 
Serial number. | Loculity. PI OE Eu pee pou 


| Olivine. 


! WASHINGTON—continued. | | | 
| Pounds Pounds Pounds Pounds Pounds Pound: 
Chehalis County—Continued.  perton. perton. perton. perton. perlon. per ton. 


Pistas Mochps, Grays Harbor..... i 72 2 v MUR NER ' Lon 
P139 AAN Cow Point, Hoquiam....... 12 e | - ume 6 
P9 ees [VON cet pokes ates Cate chan 8 pA NER d ise Re zx 
R 38650 ore s Clallam County, Shi-Shi beach. WO. oues us 1.120 32D uio oN deed 
| Clark County: | 
P 209 m... UBI Len been caniae ae 90 |........ , 1,282 20 | o 
R 3329 ............. Brush Prairie. ............. EUO AO 328 E 
R 3419............. Canyon Creek . ............. 1,726 dius ps | 200 1225293 
xs RT Douglas County, Columbia 1.414 150 : IR MEN ERNEUT 
| River. | | 
P 802... ds Garfield County, Pomeroy. euo 426 dadsssed ! — 208 | 36 Trace. ........ 
King County: ' 
PAJ MA AUDU s tds | Trace. |........ | Trace: viuda e Lx ox EC 
pt eset gees Fort Canby ................ | 206. Lernous | 38 ees ONO 
119 eae EA | Near Fort Canby........... AE wor. | 12 | 2 ECRIRE Trace. 
TSS Ss meu verts Kittitas County ................ | 1,643 | BSS ia ceeds | H8 cr | 
R 3700 ............. Liberty.........sssseeeeses- EE |) QN NEN | E ciel | 
¿E AM A a tee | 900 ........ —— 500 100 ........ | 
R 3589 ...... esses Cle-Elum district........... | 508 232... "uer qM" | 
R 3169 AAA Lincoln County, Davenport... | 661 TEM: MEM di aurcs Oe ne | 
R 3463............. Okanogan County, Similka- |, 1,664 ........ | 152 ........ 160 ........ 
, neem Falls. | 
Pacific County: | " : 
¡E A Nahcotta................... | rc PE 2. Trace ida | 
¡AAA l Oysterville. ................ P --"—-— 8 D ross E E 
P54l ee rresi Leadbetter Point. ......... M 8 | 76 HB rt e 
ÓN Ocean Park.............sese NE m ZEE TEM ERA | 
1539 PET Sand Island ................ [RUNDE 68 10, Trace. ....... | 
e A A Beards Hollows ............ 436 ........ 524 4 2 PR 
E PEE i Fort Canby ................ 822 |........ | 240 | 20 |........ HARY 
Skagit County: | | | | 
P 338 through 4.... Anncortes...... ce ec econ I5 ILAÓSU lul Pasce quies m 
P 338 through 4. ... or T: Katau 715 Ee EE | uid A n: 
R 3983 ,............ Snohomish County, near Sil- 952 280 es pre 320 ausu 
verton. | 
| Stevens County: | | | 
P2. cs scesexim | o e ecissuer sete Dilip ede nal noses INT cli dete 
IO . 2v ear MUTCUN occa c cie RE RE * 1,096 | SAS 56 , vd RUNE yas i 
i 
RSL eaer kann Wilmot Bar, Columbia | 1,308 ......... 190 ' 212 cela sra 
River. | | 
Thurston County: | 
P 660 À uscar | Büucodi curiis ces coed exa - SRP E Ae dex A A 
P660 B............ DO tants bosco ein uu | b cusa set 2 2 orias A EEN 
R SOS cee Lime water................. TRB RONDA | uud NUT HUE IIA, ieee iy 
cae | eee | Wahkiakum, Sand Island, Co- 54 ¡AP sas 130 
lumbia River. 
| Whatcom County: | | | 
P 697.. 2 iiv x25d Excelslór 2.2 2::2 stakes. | 2 Trace. ........ | Trace. | Trace. ,........ | 
e A Bellingham................. a1,978 | RUNS | — Qi ee ee Parra | 
Pire UIN DO uses ihe eques | ho ie ERE | EERE icio ua E | 
i i 


a Includes hematite. 
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Un- 
a Zircon. TN classi- 
fied. 


—————— — | —— —| 


Pounds ¡Pounds "m Pounds 


i per ton. per ton. | perton. per ton. per ton. 


Plati- 


Dollars Dollars| Dollars 
per ton. perton.| per ton. 


Gold and | 
num. |platinum. 


| 


| 


Remarks. 


The ROUEN 10 12 IE A EERE 0.17 | Natural sea beach sand. 
Aen'bse RU MERE oue t uns) oid 434 NAAA escas us .02 Do. 
A RAT. .4 | 438 14098 A Bee . 02 Do. 
Trace. |........- aW daros 120 | 558.09 | 613.50 |........... 
TP O 2 384 218 1.34 |........|...........| Concentration not known. 
TRE. ARM TNR. Luces 176 AA AA 
AES ca OOO, wb duc L0 OAM ee Pere eae 
- omes 24 84 132 30. 59 | CRI UM. AA 13 pounds per cubic yard 
| gravel. 
A RIA e A RA AE, AAA 17.36 | Concentration not known. 
Tem PA A eno enar hh A TN A dente: natural sand. 
A A De TER 60 1,608 |...........|........| Noassay.| Natural sand. 
PRECES 40 1... 990 PA A INO ANM. Do. 
TRA SOPA kae: 5.5 45 315 eene desees -| 29 pounds per ton of gra vel. 
A A, AI 1,500 268 2.69 |........|...........| 2 pounds per cubic yard of 
gravel. 
TREI] A ikea 1. 400 100 896.66 |........|...........| Concentration not known. 
O A A ES 160 AS EA pou per cubic yard of 
gravel. 
A, A EREN 1, 200 112 59.12 |........|...........| 25 pounds per cubic yard of 
gravel. 
T— EREET, Bo oiv 16 31. 42 |........]...........| 110 pounds per cubic yard of 
gravel. 
Es CP Te err eee Ce EEEE Bu VoIP Trace. Natural sand. 
i22923 35] 2452.45 TENDS. cose A A A zal DEO OD Do. 
T EPOR 6 GOR ONLUS. ARNIS. OE Trace. Do. 
PE Ae TM D orans AAA AAA ARRS T .87 Do. 
AA 49 dent 7 O AA O PRE ON) E 1.51 Do. 
CT PE AA RA AA lira Do. 
yo A Trace.| 396 PA vods .81 Do. 
ted dus IT IA da bus ente AA A .14 Do. 
etic was RES ASE es hebes oJ A, Pee ea .41 Do. 
A EN A la d RE TA 448 A A AM 
P PERE, PENSEE A 1,608 366 |...........|........| Notrace.| 24 pounds mica; natural 
gravel. 
Di coii ses ax vas 241 72 A AS 5 pounds per cubic yard of 
gravel panned. 
KW site 60 50 30 S EM ERREUR 
AR PA du: AMA APP A IA .21 | Natura! sand. 
— PA a AA MESS AAA PA E © 62 Do. 
EORR RE) NEC L AA Trace. 1,000 ZU EA PP None 
PEA PR E 1,108 658 IDE lara cous) IUBE ERO 
| 
18552402] PETET TS TIAM AAA PEET 408 O FAMA TIMOF pyrrhotite: ‘talliigs, 
EA «qb ee PE a n 18/8 lous2«ss2: TRO. |. oe sacs AA IS 
bacis A ATTE 573 Trace. |....... .|...........| Pyrite and iron phosphate; 


Digitized 


d by ( 300 )Q 


ore, 


— AT 


le 
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1990 MINERAL RESOURCES. 


Mineral com position of various black sands of 


: Mag- | Chro- Ilmen- Hema- 
Serial number. | Locallty. netite: | mite. ite. Garnet tite. Olivine. 
=) & Ae. gets SIUS END ES ——-G —— c Cds i 


Li 


WASHINGTON continued. 

Pounds| Pounds: Pounds Pounds Pounds Pounds! 

Whatcom County — Continued. | per ton.| per ton.. per ton. per ton.: per ton. per ton. 
| 


I Td oo das Bellingham................. AAA A i omouuee l 
R 3508 ............. | Mount Baker district ...... 1,568 |........ | 176 | Trace. |........ ........ 
PUB: unicas | Yakima County, Mabton. ...... o... 2 | OT UIN DN atc | TOT 
Piles eee | San Juan Island, Guemes. ..... 17 | 1,735 AA pee | 
| WYOMING. | | | 
Albany County: | | | | 
P 663A ............ BSherman.................... eee 14 | 20 | Trece. | RET i 
P 663 B............ | DO) octo ds Trace. | —— Trace. Trace ................ : 
PH. eil s | Douglas Creek.............. | 606 '........ 304 eses 1,090 | O 
R 3913 ............. | 15] NERONI AE EE qM 784 | BO aaas idee. 
de eatidsadites Laramie, New Rambler; 166 | Trace | da | Trace. e | 
Mine, 
R 380]. eene | Keystone................... 232 tn 784 Trace. 744 | — | 
t 7 t 
R 3679 ............. | DO eee A eee NN 1,600 | —À 
R 3521 ............. | Big Horn County, Shoshone A wo | — ceed 
iver. | | | 
R 3875, No.1....... Carbon County, South French MD odiada ant ds A NAE 
Creek. | | | | 
Crook County: 
P432 A... Sand Creek and Spotted | 1,596 ........ A 12 |........ 
Tail Creek. | | 
P432 B cocus DotA dU 1:499 ere oos ies ed dill aa daasan aud) | 
Fremont County: | | | | 
bh MA Atlantic City ............... 56: tones 608 ........ 800 pee 
A Strawberry. Ducktown 48 ' 80 344 88. TQ 9. 
gnich. | | | | 
R 3283 ............. | South Pass City ............ | 1,304 pee 96 360 |........ 
R 3694 ............. DO cout una oa A cens ME: 320 !........ | 
Johnson County: | | | 
R 3970, No. 1 ...... | — Bufalo... | 1,016 ........ AE iuc 
R 3085, No. 1 ...... Douala per E as 944 |........ ! 20 je | 480 :........ 
f 
R 3904 ............ «| Sheridan County, il 1,816 l........ TEETPRT PES 48... 
Sweetwater County: | | | i 
P 662 A... ess Green River................ 22 aT 8 JO ioco aia | 
P 662 B............ Dict or dta aee 188 ........ | 66 34 | 2 | ET 
P662C............ Douce ictu "TN 16 | 2.25. Trace. 
R 3942 ............. Uinta County. ................. AA veter 240 |... eee ees | 
PROA RN Bald Mountain district. .:......! 1,981 Í........ SE DEN Me 
P 110 B aisi DOrc dao cepe dex x DERE ES 5' 1:2. s 14505 erus 1 
P215... E Dot Island, Yellowstone Lake.. 10-1. us | A EP RE P 
CANADA. | | 
British Columbia: 
¡A North Thongpson River... | 561, 218  ,........ E aes 
R 3216 ............. P ual pt T 800 50 r i A osse xe somete 
R 3868 ............. Hall Creek, Nelson district.| 1,400 ........ ........ ........ 258 |......-- 
P60............... WT end NO ceed! 10 | Mp Nn ME "es 
P 709 AAA Saskatchewan River, Crooked APA | 24 16 | Trace. |........ 
| Creek. | 
PGA so Saskatchewan River.. ......... 83 | 351  ........ | 178 ........ l, 
POC. uw DO. ok nce ome E 119; 670 uh. | 494 ......... l1. 
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| Tn- 
a SAONE Zircon. Quan lassi- Gold. Pa a Remarks. 
E Pounds Pounds Pounds Pounds Dollars |Dollars| Dollars 
per ton. per ton. | per ton., perton. per ton., per ton. |perton.| per ton. 
ruis MAU 0.1 Ad 487 | Traces O A 
A A emt x [emia uto 256 00:43 A br Lx ei 
TN pore xr. arcus d Loewe 
E A ar 010: 235: | saree cal O NO ASSAY. 
MON, c | TIüGOÓ. n dese rise lis .19 ]........]...........! Trace of galena. 
bacon udine Lee HAM PME NEN Traces e eoru RES 
putem | ME 790.71 E O A Concentration not known. 
ee m 372 54 36 |........|]...........| 1 pound per cubic yard of 
| gravel. 
| Nasa ee AAA vox tK A e hic VE 0. 4l ree 
VE de | Trüce. | 240 ureien ER 52. 92 | 123. 30 |. ..........| 3 pounds per cubic yard of 
gravel. 
——— CHE. EROR. 120 24$ 250. 40 |........]...........! 5 pounds per ton of gravel. 
ona ¡OA A PED 1, 952 1.03 |........]...........] Concentration, 2 to 1. 
PPS 240 |........ 400 1,088 1.45 |........]...........| Placer concentrates. 
weite e EEE TN ri a eee 04 A cessa 13.33 | 34 pounds cassiterite; 10 
tantalite. 
E eer Succ A ees tose: DER: AAA E eee 10. 66 | Sluice box concentrates. 
COTES E Trace. |........ 536 Trace. |........|...........| 14 pounds per ton of gravel. 
besten Lia IN Labtec eo m oe 228 227.99 |.....,..|......-.--.| 1). pounds per 5 tons of 
gravel. 
Ru ross Trace.|........ 300 226.48 |........]...........! 50 pounds per ton of gravel. 
Seat asec A dy 168 15 13:02 A e eee her? Do 
cane hee ER 80 A A RS None. | 8 pounds per ton of gravel. 
Seb sua Sa eee ea Trace. 200 136 234.19 |........]...........| Conrentration not known; 
| sluicing. 
dou beue D UN ade me ote sisas A E None 
PETERE PIU Sur eee None. |........]...........] Natural sand. 
Trace. ......... A A s82 A PP Do. 
ds ana A E A o2 a ast Do. 
"ee loa meek | 448 912 23.15 |........]...........| Concentration, 75 to 1. 
A res 37 E. y m NE Mb NERO Moe PRINCI Concentrated in sluice. 
IN E E 3.6; 1,592 376 CO? A elect ot at hes Not concentrated. 
ee rs ee oe ee) eer ee | 646 1,342 A A 
E E ERE O PA e PA e M ee at Concentration not known. 
PD A A A 550 196. 16 M INE 300 pounds cassiterite; con- 
centration, 1,000 to 1. 
matt dd ee A. A 312 112.57 |........]........... Concentration not known. 
E EE 1 13038. rset cess SOD PA col | 
M | 44 ee Mem ny MADE RES 
UE On 133 429 : 82 | 15.86 |... | OR EDEN Tailings from sluice. 
RE Rn | 14 688 l......... 17.78 saute MEME Do 


-—— A —- 


1929 - MINERAL RESOURCES. 


Mineral composition of various black sands of 


; Mag- Chro- Ilmen-:  Hema- ques | 
Serial number. Locality netto. mite: T ile. aami tite. Dee 
e xc MR Lg ete l 
pm | 
; Pounds Pounds Pounds Pounds Pounds Pounds 
CENTRAL AMERICA: | per ton. per ton. perton. perion. per ton.' per ton. 
P 768.............. Costa Rica.. ............eeeees. | 1,654 ........ Cx WE, Loss a118| 9 
R 3953 ............- Honduras, Trujillo............. | 100 eee MEE ce caste: AAA | 
R 3956 ....... eee eee E desde iua DueE Es 225. 1,120; — 400 ........ DUE | 
¿A PO HE E 1,088 | — 3230 ........ EE | 
SOUTH AMERICA. 
P ky) coco. United States of Colombia, 8 14] DAS A eise: 
Taragoza. | | 
E | | 


a Titaniferous. 
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the United States, by localities —Continued. 


| Un- | 
Mona- | Limon- | aj- Plati- | Gold and 
zite. jte. Zircon. (Quartz. pu y Gold. | num. ' platinum. Remarks. 

Pounds, Pounds Pounds Pounds, Pounds | Dollars ¡Dollars Dollars 

per ton.| per ton. perton.: perton.! per ton. | per ton. ¡perton. per ton. 

A MTM AS 6 12 24 | 0. 62 aa piens Concentration not known. 
A EE 160 |........ OO iocLo e xy US UR MEA None 

o ERU PERPE 160 250 A AA 

Trace. |......... 240 |........ 190. loses wots eee ees None 

Trace. |......... 302 102: |. eene E PA No assay 


Pe ee ee am e e 


——— p A —— 
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MINERAL RESOURCES. 


In various instances no mineral separation was carried out, and only assays were 
made as to gold and platinum, the results of which are given in the following table: 


«lssays of small sam ples of concentrates from various localities. 


[Containing one ounce or more of gold per ton or containing platinum.] 


Serial number. 


R 3822, No. 2 
R 3823, No. 1 
R 3424, No. 3 
R 3824, No. 2 
R 3826, No. 1 
R 3828, No. 2 
R 3881, No. 2 


R 3762..... =x 


R 3001 A.... 
R 3418..... 
R 3077..... 


e" 


"^.^ 


"c2 999 


"c^ 


eereennweee: 


c" "e 


Locality. Gold. | Platinum. 
i 
ALASKA. Dollars Dollars 
Nome: per ton. per ton. 
Portland A 340.02 |............ 
DG wee diues sa 1,005. 70 |............ 
pop ———— —— e —" 393. 28 |..........-- 
|t Pm 49d. 13 os oen quee 
jo e — — — Á———————— —— 515. 65 leas eeeeeeeee 
Dona 3,067. 00. A 
Near Nome, Mojave ClaiM.......ooooooomoomonomosacos 42. 1j uu I $4:es 
ARIZONA. 
Maricopa County, Phoenix..............-.. cce eee 130. 84 |............ 
CALIFORNIA. 
Amador County, Defender.....................-.- ee 06.29 do ote suse 
Butte County, Empire............- ccc ecceee eee o recon 1. 65 Trace, 
Calaveras County: 
Mürpliy. o vedcevus he ee A os 45.26 ..... lees 
DO "I —— C (— —— € 82. 20 E 
Fresno County, Shaver....... xe eu ecc oa awe ere PTE P. uos esu uve 
Nevada County, Washington........................ 2D. 40 ies esset 
Placer County, Gold Run.............- mon 777.42 | 23. 40 
Plumas County, Beckwith ........c.sesecececeeeecee: Trace. | a. Trace, 
San Diego County, Banner.....ooooooomooocomommoo... 740. 40 ...........- 
Shasta County: l | 
Stola a A XR a REG OCRNERIERE ER CEA S. a 90. AA 
VOS DAA A 90. 12 losroevseoes 
Siskiyou County, Dunsmuir......................... 2338.03 ............ 
Trinity County: | 
DIETA 20 ce sure e nase ate RNase ea Aa VER oka 101. 21 138 30 
Trinity Conteo cis Al TO AA 
AIM A O 82. 54 | —— 
COLORADO. | 
Boulder County, Jamestown..............-. ccce ee 163.29 '..........-. 
Clear Creek County, Georgetown................ eese 99.04 ............ 
Gilpin County: 
Central City esene Santas Ce ULE BOE EC Ede ness 21.40. vei ewe ces 
A udi E er KU EEMEEU IU E Cs 33:00 E 
Lake County: 
California mining district.......o.ooooocoommomo... 17, 98 | — 
Twin Lakis vs 46 3 eee Xo ERO A e Saas 9.14 2-9 
Saguache County, Pole Creek........................ 1,282.97 iere s 
San Miguel County, Ophir....................eeeeee 24.4 scere us 
IDAHO. 
Bingham County: 
AMMON: 20h ates bene —— — 20. 88 |..........-- 
THOMAS A Roce Gan o VE CHEER eee EE DE 25.00 |. dsds vers 
Boise County, Garden Valley........ooooooommmmmo... 63. 04 !..... €— 


a Average. 
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Assays of small sam ples of concentrates from various localities—Continued. 


Serial number. Locality. Goid. Platinum. 
IDAHO—continued. Dollars Dollars 
Idaho County: per ton. per ton. 
3445 ——M MÀ FIOPSDOO: | etes cc etp ea 21:91: er exe 
¿AAA e REA Lucile, Salmon River............................. 11,120. 00 ' 144. 00 
R 3O8l €. eode esee Lemhi County, Salmon........................Luuusu. 20. 67 | Ven sic AE 
R 3351..... s paa RS Nez Perce County, Orofino.......................Lu.. 146.96 ............ 
MONTANA. 
Madison County: 
E AA Virginin City. A ced in po eens ee en 478. 51 ole cee ace 
R 3336, No. 3........... DO. voto CCE E eate 40.24 1.........ss 
R 3336, No. 2........... DO: sai aa re data 4,377. 49 iii os 
R 3336, No. 1........... Di ie Sot a ele i oe ae ess A 
AAA Missoula County, Oregon Gulch deposit............. 39. B6 ci 
E A Granite County, Philipsburg......................... 482,23 |... o 
OREGON. 
Baker County: 
movi mms Bia ta Lalo eo ura EXE VERRE AYER PRX Qe NI EA 
ROTO oia DüTKD0, ct as 498. 78 ae 
R 3079 so rede e Durkee, Burnt River............o.ooooooocoooooo.. 182.59 a 
R 30i caes e e cR Ea DUT KOC). ca o es euutXve da Ted EPI iE xaxa 40.86 ............ 
R 3408 A............... GreennGIns iios taaan 108.58 ............ 
Coos County: | 
P 879 OO Coat le airs? es tae ci ei p i AU Eres cd TE 119.46. ............ 
o A DO o 44.85 ............ 
R 3228, No. 2........... Douglas County, Bohemia mining district........... Trace. Trace. 
ROM. Se snes’ cies Jackson County, Foots Creek........................ 243.09 '............ 
Josephine County: 
juu dp SD Son —-——— — — M — 19. 57 27.00 
¡AAA HOM oca 23.98 |............ 
R30. eot Qe PRPES Brownlow nso e e cane nada a eR NT Eae rS his 7,682.00 |............ 
R BS) ric das Myrtle C trek os est Gascon TEES ERE hé 21,702. 33 |............ 
RIZ EPI TE UN Marion County, Detrolt..........ooooooooooomocoomoo. 106. 67 /|............ 


SOUTH DAKOTA. 


NE EUR Lawrence County, Custer... 2.0.2... 2. cee eee ee eee 37.62 Aes ve teen's 
WASHINGTON. 

Okanogan County: | 
Rod caciones WoehesvlllQs z at aaa 21.08 ia 
o A Chesaw, Myers Creek district.................... 73.38 ............ 
P 35. eo ec Uo va Skamania County, Texas Gulch...................... 150. 68 ivo os dme 
R 3983, No. 1........... Snohomish County, Sultan River.................... | 87.43 ...... Lada 

WYOMING. | 
¡E A ' Albany County, Jelm Mountain...................... 30.45 |........... 3 
P056 JI ca ets teense ' New Rambler mines. ................... 0-2 e eee ee eee 26. 68 sees say ns 
P0650 1 auc ven EE eas Near LU RTT Aida 43.20 cine sues 
KE 3l0h.clik RE X3 Fremont County, Lewiston......................... 123. 54 Neca wig iw at 
MEXICO. 

Sonora: 
R 3836, No. 2........... CONANGR So A Gann dece wel aa ewe 525.00 |... cece ese 
R 3836, No. 1........... Do: dere sies oo ae te OLIN oe aues muss adici iu. 128.08 \eese weutce wn 

i 


1926 MINERAL RESOURCES. 


Later investigations at Portland developed many assays for gold where the presence 
of platinum was suspected. The buttons resulting from these assays were sent to 
Messrs. Baker & Co., of Newark, N. J., who made an elaborate investigation of the 
metals contained. The results are given in the following table, which shows the per- 
centages of platinum and iridosmium in the assay buttons from the localities indicated : 


Percentage of platinum and iridosmium. in assay buttons, by localities. 


{Analyzed by Messrs. Baker & Co.] 


Sample No. Locality. Rei coved oe 
ALASKA. Grams. Grams. | Percent. Grams. | Per cent. 
TO said Yukon Territory, Dominion Creek.: 0. 2193 None, [2.5 ess. None. !.......... 
CALIFORNIA. 
P 270.......... Butte County, Nimshew .......... 3157 — Trace. |.......... 0. 0031 08 
LAVA ete Humboldt County, Orleans....... 1. 1262 0. 0163 1. 44 . 0502 45 
Nevada County: 
P200... Rough and ready.............. | . 6522 None. |.......... None. | STOT 
Po isis j DO ss 2:28 | . 0042 1. 80 0019 ` 8l 
P 260.......... Dora eai ete gno! .0062; 6 — .007 3 
P 300: wks | DO cde teeba Ht dantolceds 2170 . 0050 ' 2. 30 | . 0053 24 
Plumas County: | 
P 556.......... O A . 8847 | — .0102 L15| .0013 14 
P 556... DO EU 1. 5292 0034 | 22 Trace. |.......... 
tor Sacramento County, Sacramento.. . 1934 Trace. .......... None. '.......... 
| San Luis Obispo County: | 
PAST ieee. cos Point Bal. in 1. 0100 Trace |.......... Trace. |.......... 
PST ais A E . 4915 0137 | 2. 78 . 0011 2 
PAS aa | DO. sl URS de 3563 0009 25 . 0077 2 16 
| Siskiyou County: 
P 108.......... ! — Callahan.......- seen 5X5]  .00 .40| .0059 1.13 
I 108 A PA | MO. cies EI RET egt 4444 None. |.......... Trace. |.......... 
P 108.5522 7s | Dorso fos dan 5220 Trace. i.......... Trace. |.......... 
P 569......>...| Trinity County, Trinity Center... 1182 0427 34, 12 0038 321 
COLORADO. | 
PAN Iesv | Ouray County, Ouray............. 1. 0922 | . 0129 1. 18 . 0493 451 
IDAHO. | 
Ada County: | 
PVA oad DOE Ain 1002 Trace. las da Trace. |.......... 
P300. utn PAV CUO A oes | . 1804 . 0017 . 94 . 0202 11 19 
Bingham County: | 
PM. batched A a x oce tu ota divx or bes . 0627 . 0004 63 None. |.......... 
P 369.......... DO siria | & 3530 . 0204 24 . 0106 12 
P:3005 Loo idux A OS . 3855 . 0027 . 70 None. [.......... 
¡e A Blaine County, Wapi.............. . 3687 . 0008 .21 . 0010 .3l 
Boise County: 
P 657 A........ Centerville.................... . 5200 None. |. iesus None. |.......... 
P 655 A........ Granite Creek district......... ]. 3045 Trace. |.......... Trace. |.........- 
P655 A........ DOLI i oat de 1.0141 . 0011 .18 Trace. |.......... 
P 466.......... Elmore County, 20 miles from 
BOSC A ada da Vox . 9800 . 0167 1.69 . 0065 . 66 
Idaho County: 
P204 AE Elk CIty i ada vs . 4362 Trace, |.......... None. |........-- 
P 294.......... | A A 7788 | None. |.......... None. |.........- 
Shoshone County: 
P02 AAA ai An . 3766 . 0017 . 45 . 0004 .1 
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Percentage of platinum and iridosmium in assay buttons, by localitics—Continued. 


Sample No. Locality. 
OREGON. 
PM et Baker County, Baker City........ 
Coos County: 
Se" AMM Marshfield..............o...... 
P 102 A........ Bullards......................- 
P 102C........ ID — — M( 
P 102 E........ DO: orb dae QN MAN 
P102 G........ DOS ee uites vs 
P 102 G........ | A RE VWASq VES 
| Curry County: 
Pat exi | Gold Beach.................... 
Pd Ihesus | DO pci —— Ááá— 
P4 i vedo | Do...... 8. qae sing A 
P630. . oce | Port Orford...... — tQ 
Jackson County: 

di AAA Gold Ml 
P 106 sue vended | Medford... ooo cote eas 
' Josephine County: 

Plis Coyote Creek.................- 
P 129 A........ Galile os hase a ae 
P 129 B........ DO poutine eee ae 
P 129 D........ DO ueri cheno aes: 
[129.5 ee DO rca svi pte des 
E189, d usce Do... f pM laesi 
D soos viser: Toldo a 
Ja! APP DO D 
Pl ir CA re ere RS 
P 194 A........ Waldo sent cdi ua guis 
P 194 A........ DO. D cle shes ades 
P 194 B........ DO ben tse d uf pad ces 
P 194 B........ UO. Leser ates ades EDU 
P 194 D........ Dor — — M eau dea 
AA Doradas 
¡2 MI Dina dr 
Lincoln County: 

E24. Yaquina Beach.......... TATUR 
E2018... 3 DO sigue A 
Pr ee ee Columbia River................... 

P c ecbeeses Multnomah County, Portland 
UTAH. 
E12 sized Green River, Gensen d strict 
WYOMING. 
P 662 A........ Sweetwater County, Green River.. 


NOTE.—See also table of proportions of 
p. due. 


Weight 


Platinum 


received. recovered, 
Grams. | Grams. | Percent. 
0. 2341 0. 0006 0. 25 
. 007 . 0015 20. 54 
1914 . 0087 4. 54 
1375 . 0076 5.52 
2000 . 1476 55. 3 
5. 4070 | ]. 1549 21. 12 
1. 1860 | . 1413 11. 91 
1208 | None. |.......... 
2100 | None. |.......... 
. 1809 | None. |.......... 
2. 3331 . 1155 4. 95 
1. 1814 0050 . 42 
. 2065 0057 2. 76 
. 2131 . 0014 . 15 
. 3444 . 0056 1. 61 
5. 4500 . 0921 1. 69 
. 9229 . 0161 1.74 
9. 2938 . 0347 37 
6. 1245 1. 1473 18, 73 
1. 3100 None. |.......... 
. 8078 None. |.......... 
. 2865 . 0089 3. 10 
10. 6000 . 0475 45 
. 1560 . 0013 .83 
. 8441 . 0096 ]. 13 
2006 None. fe cepted anus 
1. 6270 None. |.......... 
1672 . 0078 4. 66 
3520 1340 38. 06 
. 4000 . 0036 9 
1446 . 0009 62 
. 3541 . 0016 .45 
. 0860 . 0023 2. 67 
. 2142 . 0006 28 
. 2784 . 0009 . 32 


latinum metals by Dr. Waldron Shapleigh on 
Bull. U. 8. Geol. Survey No. 193, 1902, by J. F. Kemp; also Trans. Am. Inst. Min. Eng., vol. 


Iridosmium 
recovered. 
Grams. | Per cent. 
0. 0001 0. 04 
NoOne. larcinis ei 
. 0020 1. 04 
.0021 1. 52 
. 0381 14. 28 
. 7970 14. 59 
. 0910 7.07 
None. .......... 
None (aneura 
None. .......... 
. 2292 | 9. 82 


0042 35 

0011 53 

0115 5. 39 

. 0006 .17 

. 2036 à 73 

0058 . 62 

0038 . 04 

1. 1905 19. 43 
None. j.......... 
None. |.......... 

. 0408 14. 24 
. 0008 .007 
None. |.......... 

0024 . 28 
None. |.......... 
Trace. og 

. 0001 .05 

. 0493 | 14 

0107 | 2. 67 

0025 1. 72 

. 0275 7. 16 

. 0013 1.51 
None. |5.evacese 

0007 25 
age 54, 
, 1900, 
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MINERALS FOUND. 


Omitting quartz, as normally present, the minerals found during the investigations 


were as follows, in order of frequency: . 
Minerals. | ate | Minerals. | Eae 
NES "MM E - = fct 
i 

Magnetite.......... sees | 5.16- 5.18 || Apatite.......... lusus eere | 217-223 
Gold (native)....................... 15. 6-19. 3 Titañite oc ood i ac PETI e cous 34-36 
Iltieniteza tds ' 45-5 Manganese Ores................ ees 3 -4R 
COME d senese aE i a 315-43 CODDeE cs ee Lope RO P xS EERS &8-£&9 
ZIICOB uoce E Ded 4.7 Cinnabar. ou uoo ERE ee ees 8 -82 
Iematite...-. oce enor ee ERES 49-53 Cassiterite.......................... 6.8 - 7.1 
ChFOIDIUe i ae ers oo Ded ova Eee 43-46 || Tremolite.............. (— M | 29-31 
Platinum (including arsen:des) ...... 14 -19 Tourmaline........................ 2. 98- 12 
MercüTy ocu eve SEE ee RES 13.6 Lead (shot, etc.) .................. ILS 
Amalgam Me 13 75-14 1 Wolframite ......................... 7.2 - 7.5 
Foldapar. mirar tr 25-29 | Siderite............................. | 283-38 
EF pidotes cocci eR erue gs ! 32-35 | Corundum.......................... ! 395-410 
Olivine..... T PEERS | 32-36 | Josephinite (awaruite) ............. ' &1 
Pyrite ‘chalcopyrite, arsenopyrite, | TODA 234-36 

pyrrhotite). cocida rece | 4.9 - 6.2 E o REA 5.9-61 
MonazitOoooccocococnococnccnnnnnooo | 19-53 Molybdenite ........................ | 47-48 
Lümonite: ici eet tat sess | 36-4 ET 3 -325 
Iridosmium .................... | 193 2-1? || columbite and tantalite............ 53-73 
Rüti eM O A e | 418 - 425 i 
PYTOXCNGs esco 32-36 


METHODS OF CONCENTRATION. 


By R. H. RICHARDS. 
SANDS. 


The sands were of six kinds: Sea sand, river sand, hydraulic tailings, gold dredge tail- 
ings. placer clean-up sands. and gold dredge clean-up sands. The sea sands especially 
considered were those from along the coast of Oregon; they consisted of quartz grains 
intermingled with which were grains of magnetite, ilmenite, chromite. garnet, hypers- 
thene, olivine, monazite, zircon, gold, the platinum metals, and other minerals in 
greater or less quantity. The predominance of the dark-colored minerals accounts for 
the name. Thesea beaches near the mouths of the rivers are especially rich, the heavy 
minerals having been concentrated by the natural action of the waves. 

The sands from the rivers of Oregon also received especial attention. They were of 
much the same character as the sea sands, except that heavy minerals were apt to be 
present in less proportion. 

Beside Oregon sands, samples of both sca sands and river sands were received from all 
parts of the United States. 

A word on the hydraulic working and the dredging of gold-bearing gravels will serve 
to define the sands and gravels from these sources which were examined. 

Hydraulic working.—The hydraulic method of working auriferous gravels, with or 
without the “giant” (powerful jet of water), delivers a stream of water and gravel to 
the upper end of a long set of sluice boxes which have riffle blocks along the bottom. 
As the water and gravel rush along, the heavy grains of gold, platinum, magnetite, and 
other heavy minerals settle into the crevices or riffles between the blocks. "The gravel. 
which has been deprived of most of its values and heavy grains, goes off the lower end 
of the sluices, and in this paper is called “hydraulic tailinge."' 

When the periodical time for cleaning up comes the water and gravel are shut off, 
the riflle blocks are lifted out, the gold and black sand are washed down into a tank, 
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and most of the gold is saved by panning in gold pans with or without mercury. The 
black sand which is thrown away still contains some gold and perhaps platinum metals, 
and with them are also other heavy minerals of more or less commercial value. This 
black sand is called “placer clean-up tailings.” 

Dredging.—Dredging for gold is done by excavating a pit 100 feet by 120 feet, more 
or less, and floating in it a boat about 80 feet long and 36 feet wide. The boat has an 
enormous bucket elevatorat the bow for digging and lifting the gravel, a screen with 
holes about ¿-inch in diameter for screening the gravel, a stacker or elevator in the stern 
for lifting and piling up the bowlders and pebbles larger than 32-inch diameter, a set of 
12 gold-catching tables with cocoa matting and expanded metal to serve as riffles and to 
catch the gold, and a pair of tail sluices for depositing the fine gravel from the tables 
from thestern of the boat. This fine gravel in this paper is called the “dredge tailing.” 
When the clean up comes the tables and sluices are all cleaned off, and the gold is 
saved by means of a hydraulic classifier called an “octopus”” and a gold miner’s pan. 
The black sand that is rejected, still containing a little gold and perhaps platinum, 
together with other heavy minerals of more or less commercial value, is thrown away: 
This sand is here called **dredge clean-up tailings.” 

The sands were divided into three classes: Class 1, river and sea sands; class 2, 
hydraulic and dredge gravel tailings, and class 3, placer and dredge clean-up sands. 
The method used was practically the same with all three classes, except that it 
required more steps in the process for class 3 than for class 2 and more for class 2 than 
for class 1. 


MACHINES USED IN THE EXAMINATION OF THE SANDS. 


Screens.—Screens were used in series, namely, with 8-mm. holes, 2-mm. holes, and 
)-mm. holes, which gave 4 sizes, as follows: The oversize of 8 mm., of 2 mm., of 4 mm., 
and the undersize of 4 mm. 

Hydravlic classifier.—The hydraulic classifier, which treats sands by passing them 
over a succession of vertical tubes, each with a rising current of water, the earlier with 
a stronger current than tne later, was tried and was found to have value on the coarser 
placer clean-up sands, al] the gold of which was found in the first 3 spigots of a 24-spigot ` 
classifier. On the other hand, the very fine &caly gold of the sea sands was found to 
concentrate but little in the earlier spigots of the classifier, and since the placer sands 
are in small lots and are well treated by the process about to be described this machine 
was not adopted as a part of the process in the Geological Survey work. 

Hand jig.— ^ hand jig was tried upon the coarser sizes of sands of classes 2 and 3 and 
was found to be very effective in separating the heavier portions from the lighter. The 
Jig was therefore adopted as a part of the system of treatment. Its special field lay in 
the sizes between 8 mm. and 2 mm. In working the clean-up sands of class 3 the jig 
yielded a top layer containing the light useless pebbles which were easily skimmed off 
and thrown away. The bottom layer, on the other hand, carried scrap iron, gold nuggets, 
iron ore, and any other heavy minerals contained in the gravel. The gold from this 
layer can be picked out by hand or saved by the bottle and sodium amalgam process to 
be described later. The other heavy minerals can be separated from one another in 
the dried table concentrates by the Wetherill magnet. 

Wilfley table.—The Wilfley table and the others derived from it, namely, the Pinder, 
the Woodbury, and the Christonsen, all have certain principles in common; the first 
three have taper riffles with diagonal ends; and all four tables give a jerking motion to 
throw the grains, a little at a time, toward the concentrates end. This agitation also 
causes the heavy concentrates to settle down on the surface of the table between the 
rifles, while the lighter waste sands are in suspension above them; thus the transverse 
current of wash water can move the latter toward the tailings side, while the former are 
moving toward the concentrates end. In this way the grains are spread out in fan 
form arranged mainly according to specific gravity, but partly also according to size. 
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As is pointed out by Mr. Henry E. Wood, of Denver, the free gold and platinum fol- 
low very near the upper margin of the heaviest concentrates. If one saves all of the 
heavy minerals on the first treatment and then retreats these concentrates, setting 
aside 4 or 5 inches of sand next the heaviest edge, the second concentrates so saved 
will contain practically all the gold and platinum. After separating from these second 
concentrates the gold and platinum, the two products, concentrates and tailings, from 
this second run can be dried and treated by Wetherill magnet for all the heavy minerals. 

Pinder table.—The Pinder table differs from the Wilfley in that it is round, with cir- 
cular riffles, ending in a spiral curve. The spiral ends of the riflles on the Pinder table 
have the same effect as the diagonal ending of those on the Wilfley. One of the advan- 
tages claimed for the Pinder table is the great length of riflles and therefore of treating 
surface. The surface is concave conical, with the water flowing from the circumfer- 
ence toward the center. 

Woodbury table.—The Woodbury table differs from the Wilfley in having a rubber 
top completely covered with very fine rifles; it also has the larger rifles with diagonal 
ends. "The fine riflles have the advantageous effect of spreading out the concentrate: 
over the whole end. 

Christonsen table.—The Christonsen table has a cam spring and bumping post, with 
wide and deep longitudinal riffles, and it gives a bump instead of a vanning jerk. The 
concentrates ends of these riffles slope upward toward the discharge ends, and each 
has its own little water jet. The heavy sand is jerked up against these streams of water 
and yields a series of productions graded largely according to the specific gravity of the 
minerals. The upper is heavier. The table is claimed to have very large capacity. 

Wetherill magnet. —The. Wetherill magnet (Rowand type) has a magnetic pole 
with sharp edge above the traveling feed belt, and a blunt pole directly under it. 
Both poles are capable of being magnetized by an electric current, which produces a 
condition varying from weak magnetism to intensely strong magnetism. The concen- 
tration of magnetism at the sharp edge causes all the grains to jump to the upper pole: 
and a cross belt running rapidly takes off these grains and deposits them in a bin, while 
the nonmagnetic grains go on with the belt. A series of such poles, each stronger than 
the one before it, takes off a series of magnetic products, each more weakly magnetic 
than the one before it. The magnet used in Portland had a belt 6 inches wide and 
rectangular pole pieces 5 by 6 inches. It took off magnetite when using 0.2 amperes 
of current; ilmenite with 1.1 amperes; chromite with 1.6 amperes; garnet with 1.75 
amperes; hypersthene and olivine with 2.2 amperes; monazite with 3.5 amperes. 
Zircon was left behind with the gold as nonmagnetic. The platinum began to te 
lifted by the weakest current; most of it was lifted by a current of 1.5 amperes; indium 
and iridosmine were left with the gold as nonmagnetic. The several products of the 
Wetherill magnet often need further cleaning ona Wilfley table. On a small scale 
this was done at the pavilion by gold pan, or batea. 

The method of combining the Wilfley table and the Wetherill magnet to produce 
the results obtained was devised by Mr. Henry E. Wood, of Denver. The amperes 
indicated by him were somewhat modified, and the figures finally adopted were tho 
which were found most satisfactory by Mr. Harmon Morse, who had charge of the 
Wetherill concentrator. The size of the screen and the complete tree of the process 
were worked up on the spot by the writer. 
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The action of the Wetherill magnet upon the minerals in the sands is shown in the 
following table: 


Action of the Wetherill magnet on minerals found in placer sands together with their 
specific gravity. 


Separated by current | Separated by current ; Separated by current 


Nonmagnetic. of 4 ampere or less. of 2 amperes. of 3.5 amperes. 
Iridium...... 22 
Iridosmine... 19 
Electrum.... 15.6-19.3 
Gold......... 15.6-19.3 
Platinum.... 14 -19 Platinum.......... Platinum...... Platinum....... 
Amalgam.... 14 . 
Mercury...... 13 | 
Lead......... 11 | 
Cinnabar..... 8.1 
Galena....... 7.5 
Wolframite.. 7.2- 7.5 Cast iiron.......... 7.5 
Cassiterite... 7 | Josephinite........ 7 Cassiterite (ooc- 
| cusionally) ... 7 
Scheclite..... 6 | Hematite...... 5 
Crocoite ..... 6 | 
Columbite.... 5.3- 7.3 
Pyrite........ 5 Magnetite......... 5.2 Ilmenite....... 5 Monazite....... 5 
Molybdenite.. 4.8 - 
Zircon........ 4.7 
Barite........ 4.3- 4.6 Chromite...... 4.3-4.6 Pyrrhotite ..... 4.5 
Corundum... 4 Rutile......... 4.2 Corundum...... 4 
Cyanite...... 3.6 Limonite...... 4 , Brookite....... 4 
Diamond..... 3.5 Garnet........ 34 o. 
Topaz........ 3.5 Pyroxene...... 3.23.6. 
Fluorite...... 3.25 Epidote....... 3.5 | Spinel.......... 3.54 
Apatite...... 3.2 Titanite....... 3.5 
8podumene. . 3.1 
Beryl......... 2.7 Chrysolite..... 3.3 
Tourmaline.... 3 
Siderite........ 3 


Serpentine..... 2.5 | 


This list is only suggestive, as it needs to be corroborated on many samples of each 
species. 
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In order to study in detai: the action of this magnet upon various minerals, repre- 
sentative specimens were obtained. When not already in the form of sand, they 
were ground to pass through a sieve of 30 meshes to the inch and to remain ona sieve 
of 150 mesh. The separator already described was set for the current strengths noted 
in the following tables, with a distance of 0.12 inch between the pole and the surface 
of the belt. The results are comparative only for this particular machine. 


Action of Wetherill separator on minerals from black sands. 


PLATINUM FROM JOSEPHINE COUNTY, OREG. (P. 493.) 


Current. Weight. Percent oor an 
E | 


Amperes. Grams. . 
0.15 | 0. 606 4.0710 


| 
| 4.0710 
20 , .260 1. 8070 5.8780 
50 | . 260 1.7470 7.6250 
38 | .082 . 5509 8.1759 
1 1.00 ! .210 1.4110 9. 5889 
1.25 .218 | 1.4650 11.0519 
1.50 .258 1.7340 12. 7859 
1.75 .156 1.0480 13. 8339 
2.00 | .973 6.5370 20.3709 
2.25 .272 1.8280 | 22.1989 
2.50 .452 3.0370 | 25.2350 : 
2.15 . 254 1.7060 | 26.9419 
3.00 . 200 1.3440 | 282859 
3.25 .217 1.4580 | 29.7439 
3.50 . 044 2056 | 30.0395 
3.75 .048 .3225 | 30. 3620 
4.00 .052 9493 30.7113 
! 99.9713 


b 4.00 10.314 69. 2600 


CHROMITE FROM NEW CALEDONIA. (P. 38.)e 


0.15 0. 064 0.0146 0.0146 
. 25 . 003 .0007 .0153 
50 014 .0032 0185 
75 040 . 0092 0277 
1.00 041 .0004 0371 
1. 25 23.361 5. 3440 5.3811 


, 2.00 76. 441 17.4900 99.6011 
2.25 .112 . 0256 99. 6267 
2.50 . 055 0126 99. 6393 
2.75 . 690 1579 09. 7972 
3.00 .044 0101 99. 8073 
3.25 .004 0009 99. 8082 
4.00 . 082 0188 99. 8270 

54.00 0635 1453 99.9723 
a Serial number. 
b'Taili 


e From n Baltimore Chrome Works. 
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Action of Wetherill separator on minerals from black sands—Continued. | 
CHROME IRON ORE, FROM WILLOWS, COLUSA COUNTY. CAL. (P. 16)a 
Current. | Weight. Percunt Cumulative | 
Amperes.) Grams. | 
0.15 0. 899 0. 4194 0. 4194 | 
25 330 . 1632 | . 5826 ! 
50 . 115 . 0536 . 6362 | : 
I 75 . 209 . 0974 . 7336 | 
1. 00 5. 480 2.5570 | 32006 ' | 
1. 25 51. 358 23. 9500 27. 2400 : 
150 | 100154 | 46.6900 73. 9306 | 
1.75 38. 195 17.8100 | 91. 7406 | 
Í 2. 05 7.714 3.5080 : 95. 3386 
2 25 . 296 2.2701 | 95.6087 
2. 50 . 579 11380 ' 95. 7467 
2.75 . 707 „3298 ; — 96.0705 
3 05 .518 . 2416 96. 3181 
3.25 1 142 . 5327 96. 8508 
3.50 . 829 , 3864 97. 2372 
à 75 1. 226 5719 | 97.8091 ^r 
4. 00 . 481 . 2244 GR 0335 i 
d4 00 4. 220 1.9680 | 100.0015 
ALMANDINE GARNET, FROM MINERVA, ESSEX COUNTY, N. Y. (P. 17.) | 
MEO PRAE EN ; 
0.15 1. 284 0. 7537 0. 7537 | 
.25 . 063 . 0370 . 7907 | | 
.50 . 191 . 1121 . 9028 
.75 -331 . 1943 1. 0971 
1.00 . 576 . 3381 1. 4352 
1. 25 33. 381 19. 5900 21. 0252 
1. 50 102. 584 60. 1600 81. 1852 t 
1.75 31. 217 18 3200 99. 5052 
1. 90 . 161 . 0045 99. 5997 
b1. 90 | . 681 . don6 90. 9993 
ROME MENU RHONE : 
MONAZITE, FROM BRAZIL. (P. 45.) | 
0.15 0. 030 0. 0054 Q. 0054 
.25 . 035 . 0063 . 0117 
.50 . 035 . 0063 . 0180 
.75 . 090 . 0161 . 0341 
1. 00 . 450 . 0806 . 1147 | 
1. 25 1. 310 . 2347 . 3404 i 
1. 50 4. 154 . 7440 1. 0934 ' 
1. 75 6. 966 1. 2480 2. 3414 
2.00 21. 175 3 7920 6. 1334 
2. 25 159. 180 28 5000 34. 6334 
2. 55 118, 548 21. 2300 55. 8634 i 
2. 75 77. 198 13. 8300 69. 6934 
300 | 94607 | 160000 | 86.6534 ' 
3.25 16. 405 2.0230 | 89.5914 
à 50 13 235 2.3700 | 91.9614 
375 4. 069 .7200 | 92.6004 
4. 00 3. 388 . 6068 93. 2972 
b 4.00 37. 246 6. 6710 99. 9682 


a From the California Exhibit at the Lewis and Clark Exposition. 
b Tailings. 
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Action of Wetherill separator on minerals from black sands—Continued. 
ZIRCON CRYSTALS. (P. 442a 


| j 
Current.| Weight. ele. ree 
Amperes. Grams. | 

0.15 0. 881 0.7026 0. 7026 
.25 . 085 . 0677 . 7703 
. 50 171 . 1305 . 9098 
75 307 . 2447 1. 1545 
1.00 370 . 2950 1. 4495 
1. 25 . 335 2671: 17166 
1.50 . 875 . 6977 2. 4143 
1.75 1. 452 1. 1320 | 3 5463 
2. 00 1. 600 1.2760 | 4823 
: 2. 25 . 681 . 5430 5. 3653 
2. 50 . 427 . 3405 5. 7058 
2.75 . 460 .3008 | 6.0726 
3.00 . 215 . 1714 6. 2440 
3. 25 . 189 . 1508 6. 3948 
3.55 . 087 . 0693 6. 4641 
3 75 .117 . 0933 6. 5574 
4. 00 . 105 . 0837 6.6411 


b 4.00 117. 122 93. 4000 100. 0411 


WOLFRAMITE, FROM GREAT WESTERN MINE, BOULDER COUNTY, COLO. (P.2« 


| 

0.15 2. 950 1. 2520 1.2520 

25 Yn 0725 1. 3245 

50 .271 1176 1. 4421 

75 .287 | 1218 1. 5639 

95 491 2084 1.7723 
1.25 23.751 | 10.0800 | 11.8523 
1.50 54.787 | 232500 | 35.1023 
1.80 36.595 | 15.5300 | 50.6323 
2.05 17. 480 7.4160 | 580483 
2.25 7. 845 3330 | 61.3783 
2. 55 4. 969 2.1000 | 63 4873 
2.75 5. 160 .1900 | 65.6773 
3. 00 . 996 .4228 | 66.1001 
3.25 . 729 .3004 | 66.4005 
3. 50 . 891 .3782 | 06.7877 
3.75 .597 .2534 | 67.0411 
4. 00 1.770 .9458 | 67.9869 
4.00 75.891 | 322100 | 100.1969 


a None of Eimer and Amend, Lewis and Clark Exposition. 
b sninga 


e Exhibit ot Colorado at the Lewis and Clark Exposition. 
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Action of Wetherill separator on Minerals from black sands—Continued. 
COLUMBITE. (P.43.)4 


a a eer er 
Current: Weight. | extracted. | per cent. 


1 


Amperes.| Grams. 


0. 15 0. 078 0. 0851 0. 0851 
.25 . 010 . 0109 . 0960 
.90 .031 . 0338 . 1298 
. 75 . 034 . 0371 . 1660 

1. 00 .142 . 1550 . 3219 

1. 30 20. 025 21. 8500 22. 1719 

1. 50 20. 320 22. 1800 44. 3519 

1. 75 16. 854 18 4000 62. 7519 

2. 00 8. 575 9. 3630 72. 1149 

2. 25 3, 789 4. 1360 76. 2500 

2. 50 871 . 9508 77. 2017 

2. 75 :284 . 3100 77. 5117 

3. 00 . 940 . 3712 77. 8829 

3. 25 . 147 . 1604 78. 0433 

3. 50 . 250 . 2729 78 3162 

3 75 . 080 . 0873 78. 4035 

4. 00 |^. .081 . 0993 78. 5028 


b 4.00 19. 690 21. 5000 100. 0028 


JOSEPHINITE, JOSEPHINE CREEK, OREGON. (P. 14) 


0.15 104. 395 97. 450 97. 450 
. 25 . 270 . 252 97. 402 
.90 . 935 . 900 98. 202 
. 75 .477 . 446 98. 648 
1. 00 . 235 . 219 98. 867 
1. 30 .422 . 994 99. 261 
1. 50 . 134 . 125 99. 386 
1.75 . 205 .192 99. 578 
2. 00 .144 . 134 99. 712 
2. 25 . 047 . 044 99. 756 
2. 50 .037 .035 99. 791 
2.75 . 073 . 068 99. 859 
3 00 . 021 . 020 99. 879 
3 25 . 005 . 005 99. 884 
3. 50 . 007 . 007 99. 891 
375 . 004 . 004 99. 895 d 
4. 00 . 004 . 004 99. 809 
4. 00 . 068 . 063 99. 962 


a Exhibit of Eimer and Amend at the Lewis and Clark Exposition. 
b Tailings. 

Greased plate. —A greased plate coated with petroleum grease about the consistency 
of vaseline was tried on the sands and was found to catch a certain portion of the grains; 
but, although this plate on examination appeared to leave the quartz out, it did not 
catcn all the heavy minerals, nor did it have a selective value in separating heavy 
minerals into kinds. It was not therefore adopted. 

Amalgamated copper plate.—An amalgamated copper plate was tried with sodium 
amalgam and was found to be efficient in catching the fine scaly gold of the seashore 
sand. The experiment was not carried far enough to ascertain whether an amalga- 
mated, silver-plated copper plate would be better than the revolving bottle or barrel, 
or whether the cost of the sodium would be a serious bar to its use. 
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Assaying sands by sodium amalgam.—-The ordinary fire assay for gold is made on very 
small quantities, one assay ton weighing 29.166 grams of sand being the usual weight 
employed, and when the sand carries from 1 to 40 cents of gold per short ton it would 
by this assay be reported to contain a trace of gold. "This statement is so indefinite 
that it was wholly unsatisfactory for this investigation. Two plans were open—one 
was either to increase the weight of sand from 29.166 grams to, perhaps, 1,000 grams 
or more and the crucible furnace and cupels all in proportion, or to multiply the 
number of crucibles and cupels so as to treat the increased weight. The difficulty 
would lie in the excessive cost of the assaying, both as to materials used and as to 
time consumed. The second plan was to revolve endwise for an hour a 2-gallon bottle 
containing 1,000 grams of sand, a little water, and 50 grams of mercury, to which a 
bit of sodium as large as two peas had been added. The bottle was easily held ina 
wooden box screwed to a flange revolving about 50 times a minute on the end of a shait. 
This test gave results of great accuracy on free gold, even if it was rusty. The test 
breaks down and fails only when the gold is completely covered over with some other 
material, as proved to be the case in certain samples from Grants Pass, Oregon, where 
the gold was coated with hematite. In this case the material should be ground finer 
to liberate the gold, so that the mercury can catch it. It also fails, of course, when 
the time of treatment extends beyond the oxidation of the sodium; hence at Portland 
the results obtained were revised by fire assay. Where the samples were low grade, 
these fire assays were carried out by fusions of 5 assay tons. 

Platinum metals have a very curious relation to mercury. So long as the sodium 
amalgam is rich in sodium they amalgamate perfectly, but as soon as the sodium is 
spent the platinum metals leave the amalgam and refuse to remain combined with it. 
This property will prove of value in cleaning the platinum metals. for they can at first 
be separated from the sand with the gold, and then, by simply standing in water, the 
gold and platinum amalgam parts into gold amalgam and free platinum grains, which 
can easily be separated in the pan. "The indications are that this property may be 
used for commercial separation as well as for assay, if the sodium does not make the 
expense too high. 

The clean-up barrel or barrel amalgamator used in the California stamp mills may 
prove suitable for the treatment on the commercial scale with sodium amalgam. 

Some form of revolving drier will probably prove most satisfactory for drving Wiltley 
concentrates preparatory to their treatment on the Wetherill magnet. 

Batea.—The batea was used for panning the samples to see, in the first place, if they 
contained gold, platinum, or any of the valuable heavy minerals. Secondly, it was 
used to give a final cleaning to the various Wetherill concentrates. It is very effective 
for cleaning the heavy minerals, but it is sometimes troublesome in regard to very 
fine gold and platinum, from the fact that the grains, unless special care is taken, may 
be carried over in the interstices of the wood from one sample to the next, and in this 
way produce false resulta. 

Gold pan.—The gold pan is very effective for this work. 

Gold pan with riflles.—The gold pan with rifles on one side proved of great assistance 
in saving the mercury and amalgam from the bottle test. The mercury stayed in the 
riflles with great ease, allowing the sand to be washed away. 
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SCHEMES FOR EXAMINATION OF BLACK SAND. 


The choice depends on kind of sand and size of sample, subject to which conditions 
the following suggestions are made: 


o rrt 9) rn Ss , du, preme ema s gt t 
E os p D n 
pe bot 


T ree num- i 
ber recom- : 
Kind of sample. Size of sample. mended i 
[see next x 
table]. 
Fine concentrates, small quantity....................- | 2 pounds, more or less............ 1 E 
Fine concentrates, large Quantity .................-.-.. 10 pounds to 15 tons.............. 2 
Fine tailings, small quantity............oooooooooooo.... 2 pounds, more or less............ 1 
Fine tailings, large quantity.......................-06- 10 pounds to 15 tons.............. 2 
Coarse concentrates, small quantity ................... 100 pounds, more or less.......... 7 
Coarse concentrates, large quantity.................... 1,000 pounds to 15 tons........... 8 
Coarse tailings, small quantity ..................Luu... 100 pounds, more or less.......... 7 
Coarse tailings, large quantity.......................-- 1,000 pounds to 15 tons........... 8 
Fine little loteecvevcudseo ced Ee RR ERN CER Oen AER 2 pounds, more or less............ 1 
Finelarge]0t8......12 525 iR A eee 10 pounds to 15 tons. ............. 2 
Coarse little lots: ovni dci -..| 2 pounds, more or less............ 7 
Coarse large AA O 10 pounds to 15 tons.............. 8 " 
Brief trees for examination of black sands. = 
Tree i Ñ 
number. s 
1. Bottle, pan, Wetherill (free amalgamated gold). poo 
2. Table, a bottle, pan, Wetherill (free amalgamated gold). 03 n 
3. On 8-millimeter sieve, hand pick (free amalgumated gold located). ( i : 


On 2-millimeter sieve, bottle, pan. 

On ¿-millimeter sieve, bottle, pan. i 

Through 3-millimeter sieve, bottle, pan, Wetherill. i 
4. On 8 millimeter sieve, hand pick (free amalgamated gold located). . | E 

On 2-millimeter sieve, jig, bottle, pan. Ib í 

On 4-millimeter sieve, table, bottle, pan. ' : 

Through 4-millimeter sieve, table, a bottle, pan, Wetherill. l ; 
5. Grinder, bottle, pan, Wetherill (free and including amalgamated goid). | 
. Grinder, table, bottle, pan, Wetherill (free and including amalgamated gold). 


a 


7. On & millimeter sieve, hand pick (free and including amalgamated gold located). 
On 2-millimeter sieve, bottle, pan, grinder, bottle, pan, Wetherill. 
On ¿-millimeter sieve, bottle, pan, grinder, bottle, pan, Wetherill. , 
Through 4-millimeter sieve, bottle, pan, Wetherill. 

8. On 8-millimeter sieve, hand pick (free and including amalgamated gold located). 
On 2-millimeter sieve, jig, bottle, pan, grinder, table, bottle, pan. 
On ¿-millimeter sieve, table, bottle, pan, grinder, table, bottle, pan, Wetherill. 
Through ¿-millimeter sieve, table, a bottle, pan, Wetherill. 


whe es ep m 


a The first concentrates, if not rich, are re-run on table, making No. 1 and No. 2 concentrates. 


=_= ->e 
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The tree of the process recommended for commercial work on the three classes of 
sands in large lota is as follows: (Tree No. 8 of the table amplified.) 


8 mm. screen. 


! 
| | 
Undersize. Oversize. 
Class 1, waste. 
_ Class 2, waste or treated like 3. 
. ,' Class 3, hand picked for heavy minerals. 


2 mm. screen. 
! 
Undersize. Oversize. 
Class 1, waste. 
Class 2, waste or trented like 3. 
Class 3, jigged, concentrates hand picked, or amalgamated and treated by Wetherill 
magnet. 


* 


j mm. screen. 


Undersize. Oversize. 
Class 1, waste. 


Class 2, waste or treated like 3. 
Class 3, Wilfley table, concentrates amalgamated and treated by Wetherill magnet. 
Wilfley table. 
| | 
Concentrates. Tallings. 
W aste. 


Wilfley table. 


| 
Better concentrates. Poorer « concentrates. a 


| 
Revolving bottle. Same treatment as the better concentrates. 


Sodium amalgam. 
| | 
Residue. Sodium, amalgam, 
EQ gold, and platinum. 
On small scale dissolved in nitric acid, leaving gold and platinum metals oa 
large scule retorted. 


Dry 


Wetherill magnet 
0.2 ainperes. 


| 
Residue. Magnetitea. b 
For electric steel furnace. 


Wetherill, 
0.8 amperes, 


| | 
Residue. Ilmenite. 5 


Ilmenite for electric companies. 
Source of titanium. 
In certain cases chromite. 
Wetherill, 
1.75 amperes. 


| | 
Residue. Garnet. b , 


For abrasive. 
Chromite. 5 


For chemist and steel maker. 


Wetherill, 
1.90 amperes. 


! | 
Resid ue. Hypersthone. 
Waste. 


Wetherill, 
3.5 amperes. 


| | 
Zircon > (little quartz.) Monaziteb 
For Welsbach burner mantels. For Welsbach burner mantels. 


a Should the gold be encased in some other mineral and therefore can not be amalgamated, these two 
products should be ground finer to free the gold, and the amalgamation repeated. 
b Each of these six minerals may needa little cleaning on the Wilfley table before being shipped. 
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RESULTS OF CONCENTRATION. 


In the following tables are grouped the results thus far completed in the effort to 
separate, by shaking tables, the precious metals from very heavy sands: | 


Lots in which a high per cent of the gold and platinum material was concentrated into a 


small bulk. 
I 
Actual 
value 
j " of gold bis 
à l Locality from which anc : 
Record number. sample was obtained. Material.a Quantity. plati- age of 
num in 
prod- | saved 
uct. Š 
CANADA. Pounds. | 
Sy, QC Dada lon eee band 2.525% | 1% $0.04 66. 66 
410. AAA Mid joetssense|lcixacean 
ALASKA. | 
Concentrates 1........... 17.5 | 1.45] 98.5 | 
P 490 th rough Bay Through Seattle... .. [railings and concen- 139.5 .06 3.9 | 
trates 2. | 
CALIFORNIA. | 


Butte County: 


è ` idas .85 
A UT AO Concentrates 1 and 209 85 | 100 
A os So ittis oL E PA B ES | d 
Concentrates 1........... 20 .02 66. 66 | E 
744 B through }.. Gold BlufT....... failings and concen- 150 W| 33.33 | A 
trates 2. ; $ 
— » Concentrates 1....,...... 2.5 .02 | 100 $ 
744 t rough 2 Ü pais seen fran | -p é 
; ngs and concen- II. Me A E £ 
(Pinder). | trates 2. | T 
2 'oncentrates 1........... 4. 66 .03 | 5 100 i 
P 744 D through 2 Do........... Tailings and concen-, 333.34 .000 20 ti 
(Wilfley). trates 2. | ! i 
Concentrates 1........... | 7.5 | .00| 75 : 
P 744€ through 2.. Do........... (ratings and concen- 214.5 .01 12.5 | F 
trates 2. | ‘ 
Concentrates 1........... 15.31 1.11 72.6 | $i 
P 744 D through 1.. Do...........| [raiting and concen- 197, 69 .10 6.2 | 1 
trates 2. | | H 
} 
¡A AA Humboldt Count y, ¡AAN | a vod Mio: ! 
Trinidad. Tailings and concen- 56.6 .01| 25 E 
trates 2. | 
Concentrates 1........... 211 9. 88 99.7 
Los Angeles County, 
P 620.............. { en Park PISTE [ratings and concen- 11,801 .01 3! | 
¡U trates 2. 
P 168 B through }.. [uk County, Calla- |{Concentrates 1 and 2..... | 13 2.03 68.4 | 
¡U han. A AAA 132.5 ai} 27 | 
COLORADO. " | 
Chaffee County: | 
| Concentrates 1.15.5. 2s] 31 .12, 100 | 
POLA Bacstest»s Buena Vista... a {ailing and concen- | O EA | 
trates 2. | | | 
Concentrates 1........... 26 (OB PPP | I 
P 491 B........... Do............... [ratings and concen- ME Ape eee ie 
¡U trates 2. | 
IDAHO, | | 
P 365 through 2. | Concentrates 1........... .33 | . 12 75 | ; 
on}. m VOUHEY, ARPES ua [rs ARIES 890.25. .03 | 18.8 | | 
Concentrates 1 and 2..... 15.25 6.34 94.6 i 
rada. C , Rich.. 
Pan | A SO ies Mew 494.75 | .45| 7 | i 


a In this series of tables concentrates 1, 2, and 3 are synonymous with the first, second, and third 
products on the Willey and other tables, 
b Concentrates showed more than the original sand. | 
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Lots in which a high per cent of the gold and platinum material was concentrated into a 


small bulk—Continued. 


Locality from which 


Record number. sample was obtained. Material. 
IDAHO—continued. 
P655B............ [Ba County Placer- a l and 2..... 
ville. Paling cele eese onis 
P 294 through 4....! Idaho County, Elk City.. Pit QUE SEE 
"MICI pr 
Lincoln County: 
aa á i Concentrates 1........... 
inidoka nake Jj. ; 
P 839 A............ { l : (ratings and concen- 
River sand. trates 2. 
Concentrates 1........... 
P 839 B............ DO. cuire {rating and concen- 
trates 2. 
. Concentrates 1........... 
I 830€ cuca DO eost {ratings and concen- 
trates 2. 
P 114 through À.... Snake River sand ... Concentrates 1 and 2..... 
Tailings.................. 
Nez Perce County: 
Concentrates 1........... 
P 283 through À.... Dett.-ice uices {ratings and concen- 
trates 2. 
. Concentrates......... sek 
P 626 D............ Lewiston............ ruine and concen- 
trates 2. 
: Concentrates 1........... 
Clearwater River. l 
POl Sessa | near Lewiston. Tailings and concen- 
trates 2. 
Shoshone County: 
Concentrates 1 and 2..... 
de io iE e Pierce CIty........... 
EI y arty eae ata 
Concentrates 1........... 
P 292... eee eee ee Do... fraitings and concen- 
| trates 2. 
C (ntrates 1........... 
Cow Creek, Pierce in AURI AA 
P2890 A sesso iz district. |Tailings and concen- 
trates 2. 
Concentrates 1........... 
P 230.B. 2c exces DO iin ers {ratings and concen- 
trates 2. 
OREGON. 
Concentrates 1........... 
P 666 A............ Baker County, Durkee... | Tallings and concen- 
trates 2 and 3. 
P366 B............ Clatsop County, Astoria. Concentrates 1 and 2... .. 
TAMOS a 
P 444 D............ Coos County, Marshfield. COncenttates quemadas cerne 
o AA 
P 194 C through 2 | Tash : Concentrates 1 and 2..... 
phine County,W aldo. 
on J. Tailings.................. 
Yamhill County, North |[Concentrates 1 and 2..... 
P90... ccc. cc cece. { r 
Yamhill. Tailings.. ....... 000000. 
Josephine County, Ili- Concentrates............- 
P165 oaaao... { Nu 
nois River,near Kerby. ||Tailings.................- 
SOUTH DAKOTA. 
$ C > A 
P 284. LG dene Lawrence County,Tinton i TALES 
THINS MAA 


| ei 
value 
of gold x 
and ne 
Quantity. ag af 
num in Papoa 
prod- ` 
uct. | 
Pounds. | 
14.5 $0.15 | 100 
80.5 A A 
3 .39 97.5 
17 .01 25 
8.6 415 | 100 
3,841.5 |........ ........ 
6.9 .11! 100 
2.105. 'lLilieweslcxysacak 
15H .1 100 
E A 
21.5 .39 100 
673.5. A A 
3.5 .28 96.6 
26.5 .01 3.4 
52 1.81 RIT 
923 .18 8.3 
6.6 .02 100 
18.4 [l.l 
11.5 100 
5:5 Wee ee ll Gy exu 
9 1.06 98.1 
19 .02 1.9 
9.5 .25 73.5 
47 .09 26. 5 
17 .31 96.9 
11.5 .01 31 
10.5 .21 80.3 
271.5 .01 3.3 
12 .13 100 
40.0* A aroue 
2.5 .01 100 
44.5. |. cse AA 
13.75 .31 Bu 5 
103:5 A son ce 
10.5 .02 100 
1,380.5 | nose A 
38 1. 83 100. 5 
42 .03 1.5 
2 .001 100 
10:75 APA oes 
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Lots in which a high per cent of the e ra RUN material was concentrated into a 
ial — Continued. 


— 
value 
of gold Eu 
Locality from which an 
Record number. sample was obtained. Material. Quantity plati- age Es 
num in saved 
prod s 
uct. 
WASHINGTON. 
Chehalis County: Pounds. 
Concentrates 1........... 360 $0.07 87.5 
P 179.............- Damons Point....... [Tailings enn onder | LIE A "T 
trates 2. 
Concentrates 1........... 19.5 .01 | 100 
FUSE. eee Cow Point, Hoquiam. (ratings and concen-| 1,375.5 |...... .|...... is 
trates 2. 


Lots in which a high per cent of gold and platinum was saved, but the concentrates are too 
large in quantity, or there is some imperfection in the assays nov yet located, or both. 


eene 
value 
Per- 
of gold 
cent- 
Record number. abrir Material. Quantity. Kori age of 
num in D 
prod- 
uct. 
CALIFORNIA. Pounds. 
PITO. — Butte County, Minshew. . [OUR ADEM o at ws 
lk on NAR ee ee 95 | .19 6.9 
Concentrates 1 and 2..... 90 .012 11. 35 
Del Norte County, Smith | | 
PA { River. PME recien iere ss A P 
- | 
S San Luis Obispo County, Concentrates 1 and 2..... 76. 25 | 3.14 87.9 
cecidi cd ind d E { Beach sand. lys. Sr 1,993.75 | .43 12 
Concentrates 1........... 132 y 145 91.8 
PIR RA Lille. "nb Ma rating: and  concen- 195 .012 7.6 
rate 2. 
"e (Concentrates 1............ 355 | .38 52.7 
PM AA Blaine County, Wapi..... Tallings à and  concen- 506. 5 .34 44. 4 
rates 3. 
Boise County: | 
PO th ne Idaho Cit Concentrates 1 and 2..... 156 94. 61 83.5 
ió id TAG AAA 255 |1870 | 165 
P 771 Ctrl osi. Concentrates 1 and 2..... 17.6 4.27 97 
Vra AA de ERA 17.2 . 28 6.4 
P 277 Grimes Creek near ||Concentrates............. 18 Al 68.75 
A ee { Centerville. NR pte iio eka ae 24 . 05 31. 25 
P 654 through j.... Idaho City.......... Concentrates............. 310 99. 73 78.5 
"PRI 9e A 380 27.30 21. 5 
P 114 through 2 | Snake River sand....... Concentrates 1 and 2..... 15.5 -05 62.5 
on j. ullis aca sa 157 . 03 37.5 
P 294 through 2 Concentrates............. 14 3. 28 99.7 
on }. } Idaho i AO: preis dbi honor date PR A, AA 
OREGON. 
Concentrates... cvsccdeses Tis 2. 52 83.2 
EMIL disse I TT Jackson County, Wimer. Seria DIRA DAL sá | Rs 16.8 
Josephine County: 
P 167 B Kerb Concentrates 1 and 2..... 261.5 | 3.03 96. 8 
is AAN leas sti aos 7485 | .42 | 134 
P194 B through 3... — Waldo............... Concentrates. «02254. use 3 "7| %1 
| a AREA 28 . 05 4 


A A e eres 


dio, ARA AS A, ETF E A 


PAS pS Se ae 
e we 


cete 


hem... + 
ie 


"TIU ad 
er pn % 


— ap 
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Lots in which a high per cent of gold and platinum was saved, but tne concentrates are too large 
in quantity, or there is some imperfection in the assays not yet located, or both. —Con. 


| Actual | 
Value » 
of geld] nt 
Locality from which : and l 
Record number. | simple was obtained. Material; Quantity: | plati- | T 
numini . ' 
| pred: , Saved 
| e | 
€ —— s i — a a 
OREGON—continued. ! Pounds 
PDC {Coos County, Randolph [Concentrates 1 and 2..... | le $0.05, ING 
E UE L district, beach. |I Tailings. ............ ses. | 420 | 05. 43 
E Concentrates 1........... 18 | ¿018 7 
ISI BIS So vet REIR Port Orford......... Iroities and  concen- MJ Ad 
trates 2. 
P 88 Port Orford beach Concentrates 1 and 2..... 3i 038 40. 61 
aie aa Eon ER 1013955 oec t oes 
WASHINGTON. | 
Pacific County: | i 
P 534 Beards Hollows Concentrates 1 and 2..... 114.5 .05 | 83 
eae TUE UU TPailings.......cceccseeee! 90 .00 | 167 
P 535. ooo.. Fort: Cánby. iste oia land 2..... | 3,003 J. 96 UN 
f \Tailings. oaaao 00000000 IM ono —— 
WYOMING. | 
QS ¡Sand Creek and Spotted Concentrates l and 2..... 49 42 | «3 
DANS CERTE p Tail Creek. THUS s emori hud cues | 7 . 02 7 
P 4:2 hn. Do Concentrates l and 2-52 31 Ep 95 
| Tailings.......... sees | gs | ol 5 


i 


Lots in which the concentrates show values, while the original samples failed by assay to 
show any. The percentage can not thercfore be computed. 


Actual 
T i Loc valur M 
core ality from which sample se Fold an: 
number, Was obtained. Matenal Guantity; platinum 
in prod- 
uch 
ALASKA. Pounds. | 
P 65 Cape Nome Concentrates 1................... 117.25 $0. (4; 
So ree IIS Tailings and concentrates 2..... | 1, 941.75 Trace. 
CALIFORNIA. | ! 
P525...255 Butte County, Oroville........ [E 9ncentrdtes i yaana 7 ane 
ATBIBBES.. LL sz nes uam nae d ERRARE 19,652 A 
- Humboldt County: 
P 89 B l Gold Bluff [Concentrates 1................... 24.5 | GS 
tee ge ee ¡pliss including concentrates 2. 167: “Uria 
P 130 A.... Between Orick and Trini- PERRA l.c 17.5 | „0l 
dad. Tailings and concentrates 2...... 246.5 Cid 
P 610...... San Francisco.................. [Concentrates 1........... eee 103 | is 
Tailings and concentrates 2...... 13, 351 Cue euius 
IDAHO, 
» 9 13 
P 113...... Ada County, Boise............. n SOUS ta pa ORDIN ORUM di en duds 
7 Tailings, including concentrates 2. Dit EE T 
MONTANA. i | 
Custer C rs 
| da ua’ [Concentrates..................... 5.5 .O1 
P 489 A.... Miles Cicas 
: "PEN succo cua ces cuente DIGS. siii 
P 489 B Do {Concentrates 1 and 2............. 8.25 .13 
iS he a, a Tailings. .........202...-0eeeeceee 615.98 us. dua 
P 489 C... Do Concentrates ] and 2............. 32.5 . 04 


Who AAA pads dao 993.5 1.....-...- 
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Lots in which the concentrates show values, while the original samples failed by assay to 
show any. The percentage can not therefore be computed —Continued. 


Actual 
R d Locality f hich l Id a 
ecor ty from which sample ;,.. goldan 
number. Was obtained. Material. Quantity. platinum 
in prod- 
uct. 
OREGON. 
| Pound 
cop Tounty: Concentrates 1 and 2 26 i $0.02 
P 488...... Near Seaside............... | Spe ae a rU pep e eg a ; 
| '"Tallibg8. a pecs cel owed ESOS 859.25 xo tutes 
: JConcentrates 1................... C A 
P700...... Warrenton............. es. | : Es 2 
| Tailings and concentrates 2...... ÜEE2. reer ener 
S {Coos County, Randolph dis- aaa Land 4.5 .013 
dx trict, beach. | Tailings, including concentrates 2. 123.9» A 
I 1 | 
is Curry County, Rogue River, id TTA EMEN | 22 . 003 
Bm ere beach. Tailings, including concentrates 2. E eaa 
[Concentrates land 2 | 5.2 
Multnomah County, Portland, |^ " ^" "vem ^ A mee i VE el cae 
P 818...... { Glisan street. (Tailings eset Mea co Dae eee eet 680.2 . . 005 
Concentrates 1................... 9.5 .036 
P310. uu Ik County, Falls City........ | 
d Fol County and Tailings. ........0.20cecceeeceeees 124.5 Trace. 
WASHINGTON, 
Concentrates 1................... | 5.5 005 
Chehalis C ty, Joe Creek..... 
P 134 B.... DA dd ns and concentrates 2...... | 119 asses cess 
Concentrates..................... 7 .02 
C Oysterville..... 
P 4 1 s. Facing ounty, y sterville ires QUEE PERROS ERE | 373 MN APUD 
WYOMING. 
Concentrates 1 and 2............. 15 .004 
P 663 B....| Albany County, Sherman...... nones ; 17 
HIMEN... a.a B9. 0| 7 | bl — — focoo..aar.os 
l 
\ 
Sweetwater County: Concentrates 1 and 2............. 32 . 46 
P 662 A.... Green River................ A cerei aes tect: 259 lo 
Concentrates 1 and 2............. 9 .003 
P662 C.... Do... | Tal: oa siio ie HE ees 00.5 "zl. 
| 


Lots in which the reduction of values in the tailings 18 complete, but the weight of the con- 
centrales is much too large. 


| Actual 
value of. 
EOM | cont. 
Locality from which sam- : an 
Record number. ple was obtained. Material. Quantity. plati- ng 
numin ved 
prode 
uct. 
ALASKA. Pounds. | | 
P 490 through 2 \ Alaska (through Seattle) . Concentrates 1 and 2..... 45 $0. 88 40.9 
on }. |Tailings.................- 3.5 Ls BERN 
| CALIFORNIA. | 
P 99 '(Del Norte County, Cres- | Concentrates 1, 2; and 3.. 837 . 12 78. 49 
as { ent City. Tailings................-- ASO, E T PENTA 
PA. ooo. (as County, Gold |{Concentrates 1............ 41.5 . 647 99. 17 
Bluff. |Tailings...............2.. A ee 
IDAHO. | 
P 433 Idaho County, Elk City [[Concentrates 1 and 2..... 24 . 03 100 
rem { district. Tailings.................- 7 A ee 
P 283 through 2 \Nez Perce County, Dent. Concentrates 1 and 2..... 28. 5 .39 100 
on 4. Tailings.............sssus. OBE A acce uas 


r pi jr Ar - 
> E mn 
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Lots in which the reduction of values in the tailings is complete, but the weight of the con- 
centrates is much too large—Continued. 


pid 
value 

of gold Raus 
Record number. Alepo Material. Quantity. PRU: age of 
num in Poste 

prod- : 

uct. | ` 
OREGON. | | 
Coos County: > Pounds. | 

P 375 A through 8. Bullards............. Concentrates 1 and 2 ..... 1,664 $0. 78 82 1 
Tallings.................. 987 | DUM NUR 
Randolph district, Concent rates 1, 2, and 3.. 385 14 98. 77 

ca ( beach. pda as a nes Ee A E 

Curry County: | z 

r Gold Beach.......... Concentrates 1 and 2..... 49 | 041 | 281 
Tailings.................. 58.25  .001 | 2X 
Pr LLL.. a ee a land 2..... 429.2 | 05 | 73.08 
Tailings.................. 36.8 . 0004 5 

P67B............. Josephine County........ Concentrates 1 and 2..... 157.5 | .153 | 100. $ 
Tailings.................. 585.5 uuu. PM MS 

P 194 B through 2 \ Waldo - ee land?..... 18 | 4.12 | $8 2 
on i. Tailings.................. 25 | PHOT n 

SOUTH DAKOTA. 
PR.............. Lawrence County, Bear Concentrates 1 and 2..... 52 | .69 | 9,5 


Creek, near Tinton. jptellinge ben ELM LEE 21 | TE 


Lots in which the values are 80 minute that concentration has failed to reduce the values 
in the tailings and the assays fail to check up. 


Actual | 
value of 
Locality t hich d cent. 
y from which sam- 
Record number. ple was obtained. Material. Quantity. plati- : sec 
num in caved. 
prod- 
uct. 
CALIFORNIA. Pounds. | 
P*MC............. (usd County, Gold PRONUS land 2..... 96. 5 | $0. 061 9.5 
Bluff. Tailings.................. 986 ES 291 45. 25 
ides C trates 1 and 2 i 017 
P 105.............. Ada County, Boise....... | ni M LEE ; POE B 
Tailings.................. 280 . ORO 69. 3 
P8lB............. | [Bingham County,Quaker Concentrates 1 and 2..... 3 . 001 35. 16 
«| River. Tailings.................. 12 |. .002 | 153 
Concentrates 1 and 2..... 325 ... eS 
P 249 through 4... VM a S 
gh i Boise County, Centerville Tailings ...............--- 147.75 .08 88 
Pu Elmore County, junction e TE 4 .003' d 
iud M e And: Feather [Talingan saene 28 .009 % 
P 182.............. Lincoln County, Sho- [Concentrates ............ Gees seed 
{ shone. Tailings. ..:- tre 28. 6 . O01 25 
Shoshone County: | 
P 290 through 2 Concentrates 1 and 2..... 16 . 005 114 
dni ! o ÓN i 
. Tailings.................. 44 . 004 57.1 
P 293 through 2 | io ss land 2..... 16. 5 . 003 30 
on j Gu SC d MM Tailings.................. 298.5 -002, 2 
MARYLAND. 
P 298.............. Ocean City beach ........ Bei ue Pans d pen Sei) EC 25 
Taitlings............... — 74 | .003 37.5 
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Lots in which the values are so minute that concentration has failed to reduce the values 
in the tailings and the essays fail to check up—Continued. 


Actual 
Locality f hich ot gold ent. 
ty from whichsam- an 
Record number. ple was obtained. Material. Quantity. plati- age A 
num in saved 
| prod- 
| uct. 
| | 
| OREGON. Pounds. | 
P 26 irent: County, Gear- |[Concentrates 1 and 2..... $.5 $0.004 17. 08 
ia: hart beach. TAlID8S.....ooooomomooo... 96.5 | .018 83. 32 
Coos County: 
P 72 Coos Bay PR QUE land 2..... 22 . 04 47.1 
Tallings.................. 53 . 014 16.5 
P 101 Whiskey Run Concentrates 1 and 2..... 1.93 | .0008 39. 07 
Tailings.................. 23.07 | .0013 60. 77 
Curry County: 
P87A Port Orford . Concentrates ] and 2..... 82 .026 31. 46 
Tailings.................. 476 . 047 56. 30 
P 135 Ophir PRU ME land 2..... 2.5 . 001 6.2 
Tuilings.................. 40 . 007 46.2 
P 166 . i Concentrates............. A utate 
A AMA 393. 5 o 100 
WYOMING. 
P 110 B............ Bald Mountain district ..|[Concentrates 1 and 2..... en qne esse 
TalliBES....2 es 37.5 . 004 66. 66 


Lots in which the precious metals are not in condition for mechanical separation, ap par- 
ently due to inclusion in grains of other minerals. 


Actual 
value o 
Locality f hich Ed cent. 
Record number. bl e Wasobtalüed, e. Material. Quantity. plati- age of 
num in | Ie ue 
prod- saved. 
uct. i 
IDAHO, . [4 Pounds 
P9281C............ PS County, Poca- (Concentrates ............ 8 $0.01 .;........ 
tello. |Tailings...........-..--- 18 rer ecto 
P 626 A Nez Perce County, Lew- | Concentrates 1 and 2..... 36 . 09 33. 3 
{ iston. Tailings.................. 293 .18 66.6 
l 
WASHINGTON. 
P 132 Chehalis County, Cow {Concentrates 1 and 2..... 62.5 . 008 | 16 
| Point, Hoquiam. caine er a ee 1,332. 5 .046 | 84 
P 697 Whatcom County, Ex- (Concentrates 1 and 2..... 40. 2 . 13 29.5 
| celsior. ses ec cea 1,389.8 | .10 | 22.7 


a A E: TIA 


, 


ré t6. . 


to^ x 
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COSTS.OF CONCENTRATION. 


With the varied conditions to be met ir black sand mining, little can be contributed 
of general interest to the profession in regard to the cost of handling placer gravels and 
sands. The following items, however, determined at the Portland plant, may be of 
interest: 

The horsepower of the machines used in the pavilion was measured electrically, 
and the following results obtained: 


Exectrical measurement of horsepower in machines used. 


Machine. | Volt. Amperes. eee 
Wetherill: aura hxlun discum cy DO ea eee ese oat | 500 1. 25 0. &5 
Wl A II A A 480 1. 25 .8l 
Feeder, elevator, screen, and distributor................... eeeeeee eere | 485 3 00 1. 925 
Sample Rrder zones coca en eae eG ee e a Pe CLE OM aT Ea $05 5.25. à VÀ 
Crushers and grinders A Lo oreet vae use ROME A Rae d Manda s 505 & 00 a 44 
M'ODOUDUPM I e A ua een oem etal ae 505 .8 . 44 
CERCO ICA: occisus oss ces iu uia. UE LipC MM Cade 520 1. 25 - 8í 
Pinde MTM" 510 1.5 1.15 


As to tne actual cost of operating shaking tables, the following remarks are of interest 
Mr. J. Andrew Wauchope gives his results of the extended use of the Pinder table. 
Capt. J. W. Pinder, inventor of the Pinder table, also furnishes his estimate.  Simi- 
larly, in regard to the Wilflev table, two estimates are given, the first by Mr. Arthur 
Goodall, an experienced user of such machines, and the second by Mr. A. W. Park, 
who was in 1905 the representative of tne Mine and Smelter Supply Company, 
operating the Wilfley table at the Portland Exposition. 


Estimates of cost of concentration of black sands under different conditions. 


Per ton. 
J. Andrew Wauchope, estimates on Pinder table........................ c ecc eee re seems $0. 042 
J. W. Pinder, estimates on Pinder table... o.oo cee ele cc ee ce cee cc cece ce res .074 
Arthur Goodall, estimates on Woodbury or Wilfley.. 2.0.0... ccc ce cece een eee . 066 
A. W. Park, estimates on Wilfley (omitting cost of water) .............. 2... eee ee eee eee een ee .0 


The Mine and Smelter Supply Company has furnished the following estimate for 
a small plant for treating black sands, the first estimate being for ordinary gravel too 
coarse for use with the sand pump. the second where the sand pump is substituted 
for an automatic feeder: 


Estimate of cost of plant for treating black sands. 


1 standard type challenge ore feeder, complete... 2.0020. eee cee cece eee ec ecceeeenee $50. 00 
16-inch bucket elevator, 20-foot centers, complete, with ali necessary head irons, foot irons, and 
cast-iron elevator boot, necessary best grade of rubber belt, pressed-steel buckets and bolts... _. 111. 78 


1 revolving Trommel screen, 24-inch diameter by 6 feet long, complete, with sheet-iron housing as 


shown on page 39 of No. 13 Bulletin, screen covered with 10-mesh, No. 18 steel wire sereen ........ 117.90 
l revolving Trommel as above, except covered with 30-mesh, No. 28 steel wirescreen.............. 100. 00 
] No. 5 latest improved Wilfley table, complete, with middling elevator ................. LL... 450. 00 
1 9-horsepower Stickney gasoline engine, complete, ready to run ............uluulllee e cece ee lee . 375 00 


For plant using 2-inch centrifuga: sand pump in place of feeder and elevator, deduct 
price of feeder and elevator, or $191.75, and add the price of— 


1 2-inch Card and Weber centrifugal sand pump, with chilled-iron side plates and runner, as per 


20 feet of 2-inch pipe with elbow and 12-inch long nipple for delivering material into screen ..... 3. 00 
Shafting, pulleys, boxes, collars, and belting, ineither of the above estimates, approximately..... 70. 00 
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ELECTRIC SMELTING OF MAGNETITE FROM BLACK SANDS. 


By Davin T. Day, C. E. Witson, and G. HowELL CLEVENGER. 
FIRST SERIES OF EXPERIMENTS. 


The investigation of the useful minerals contained in the black sands of the Pacific 
Slope has made it evident that very considerable supplies of magnetic iron ore can 
be obtained by magnetic concentration at low cost at various points on the Pacific 
Ocean beach and occasionally also at the mouths of rivers in still water. It became 
important to determine the readiness with which this fine sand could be smelted into 
pig iron and steel and to determine to what extent the titanium usually found in the 
magnetite might affect the smelting unfavorably or favorably. 

Blast furnace coké of good quality is not usually made on the Pacific Coast. On 
the other hand, electric power may be obtained at a low rate of cost from the water 
powers of the Pacific slope. The cost is fully as low as the rates prevailing at Niagara 
Falls. The usefulness of the magnetic iron ore from the beach sands depends largely, 
therefore, upon electric smelting. Mr. C. E. Wilson, one of the electric smelting 
experta of the Wilson Aluminum Company, of West Virginia, was selected for carrying 
out these experiments. 

This work was not taken up until October 11, 1905, near the close of the Portland 
Exposition, at Portland, Oreg. , 

FURNACE A. x 


Mr. Wilson constructed a furnace of the following design: Upon a course of ordinary 
Carnegie fire brick a cast-iron plate was laid, five-eighths inch thick by 3 feet square. 
Upon this was placed an oval boiler-iron drum of No. 16 iron and 3 feet high The 
gides of this drum were lined with fire brick, so arranged as to form a crucible 18 by 18 
inches and 24 inches high. The bottom of the crucible was covered from the cast- 
iron plate to the tap hole with broken carbon electrodes. An ordinary carbon elec- 
trode was mounted in a water jacket holder and suspended by a pulley over the 
furnace and connected with a balanced axle and wheel, so that it could be raised and 
lowered. The top of the furnace was covered with double plates of riveted wrought 
iron. In the center of this water jacketed cover an opening was left sufficient to 
allow the free play up and down of the carbon electrodes. 


POWER FOR FURNACE A. 


Through the cooperation of the Portland General Electric Company, a special 
wire, bearing a 2,300-volt alternating current, was run from the city supply to the 
smelter. This was carried into a series of 6 transformers and yielded a current vary- 
ing from 50 to 70 volts by 1,000 to 2,000 amperes. 


INITIAL RUN OF FURNACE A. 


On the aíternoon of October 17 a current of 57 volts and 1.000 amperes was passed 
through the furnace and the arc established. The furnace was then fed with a mix- 
ture of magnetite, coke, andlime. This consisted of 200 pounds of magnetite, obtained 
from the sand at Hammond Station, near Astoria, Oreg., at the mouth of Columbia 
River; 44 pounds of “Fairfax” coke, which contained about 25 per cent of ash, and 
24 pounds of lime. About 150 pounds of this charge was slowly introduced into the 
furnace, and within an hour there was tapped from the furnace 70 pounds of iron and 
slag, which contained 8 per cent of iron and 53 per cent of titanic acid. 

On the following day the furnace was again heated and filled with a mixture similar 
to that used on the first run, except that it contained less lime. Steel was successfully 
cast twice, making for that day's run of two hours a product of 90 pounds of steel from 
300 pounds of iron ore. "This gives the furnace a capacity on a continuous run of 1,440 
pounds in twenty-four hours. 
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F COMPOSITION OF CHARGE. 


The iron ore fed to the furnace showed the following percentages of magnetic oxide, 
of titanic acid, manganese, and undetermined matter: 


Analysis of Columbia River sand concentrates. 


Fe30, DEIA A SEA ARANA aa a ee 79.06 
"TIO se O A OO 16.00 
MNO T oco eure ku dz s bance See eee eine wae RE I LI Mc a bee ers IDEE Decl ia eee e ei re 2.45 
Silica, moisture, and undetermined matter............. ee cece celle lees ce cee ween ence sewn ceccees 28 


It will be noted that the heat was sufficient to keep the entire slag in a fluid state, 
whether much or little titanic acid was present. It is evident also that no titanium 
went into the iron. í 


NATURE OF SLAGS OBTAINED FROM FURNACE A. 


The slags first obtained consisted of fused iron silicates, fused oxide of iron, and 
silicate of titanium. Later in the experiments these slags grew lighter in color and 
in specific gravity. It became possible also to lessen the quantity of slag produced, 
which was unduly large owing to the great quantity of ash in the coal. The coke 
used showed on analysis 41 per cent of ash. It was difficult to procure in this locality 
coke that is well adapted to metallurgical needs. 

The record of the daily runs of Furnace A is as follows: 


Record of daily runs of Furnace A. 


f Mixture used. E | E | 3 E x 
SEIS to 23 ÉF 
. | ous | : 42 c T $ 7 
5 ! 2. i8 Y $i Ecos 
c : cp (Gz 8 — E t =s == 
~ Date. a : o ws ec 2 es © zz =-= 
o ^ P s e Za a E ES z ES. 
t he t S o x -s al N & es == 
x wi . Y | & : € "— LIA Sg | E 22 
E SŽ! 61/8 g E ¡3 13 Z |e] $ SE && 
3 NS E ¢i¢6,8|§|s o | aig o ef 
7. |= - 4 A Go S/n |e |a [ajo ¡ E a z 
x TIED E zd PEE uod EIE IA ELE ' 
1905. — | | Lbs. Lbs. Lbs. Lbs.| Lbs. | Lbs. Lbs. Lbs. Lbs. Lbs. 
l|Octoberl7z... 14 857 1,000! 200 44 24|..... 208 | 70 ..... 1.80. 76.40 14.66 2.56 
2 | October 18... 2j 57 1,000) 300' 60 301..... 390 | 90' 200) 2.10) 76.40 14.14 3.3 
3 | October20.... 2 57 1,800] 97| 19 8 | hes 124 | 23 |125| 1.20 137.53; 2.01 42 
4 | October 20...., 2' 57 2,000] 91 2 lacas, 116 | 120 | 88|3.50, 152.81 | 9.42 0.7 
5 | October 21..... 2 57 1,800) 150! 74. Ti... 231| 23|115| 230 13753! 201 62 
6 | October2L... 2. 57 1.900! 102! 27. 2... 131 | 100 1105 | 3.20. 137.531 9.25! 10 
7 | October 23.... 8 57 1.200| 500/100 24! 10: 634|247| 410 2.80! 91.68 808.28 
8 | October 25....| 3 | 57 1,200| 202. 40  12' 12! 266 | 38 150 3.50 | 91.68; 3331152 
9 October 26....| 1 115. 800| 298! 60 30, 10| 398 | 122 | 120 | 4.00 , 123.32 23.75 24 
10 October 27... 5 115 1,200] 800 160° 96 ..... 1,056 | 263 318 | 2.00 | 1898 | 6.83 2.04 
11 October30...| 3 115, 1,200 | 800 154, 64 ....., 1,018 | 200, 400 | 1.50 184.98 | 865 40 
12 | October 31... s | 115 | 1,200 (1,200 175 112 ..... | 1,487 | 575 | 280 5.00 | 184.98 | 14.92 2.09 
i 


a Part of metal comes from previous charge 


FURNACE B. 


It was thought desirable to build a targer furnace with thicker walls in which higher 
temperatures might be obtained and maintained. An iron plate 2 inches thick, 5 feet 
wide, and 6 feet long was therefore procured and laid upon two courses of fire brick 
to form the base of a furnace, on which was set a wrought-iron cylindrical shell one- 
quarter of an inch thick, 5 feet in diameter, and 4 feet high. This was lined with 
fire brick, the bottom having the usual lining of one course of carbon electrode bricks 
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4 inches in diameter. Two carbons clamped together with a water-jacketed head or 
clamp formed the electrode for introducing the current. The voltage was run up as 
high as possible—that is, from 75 to 90 volts, the limit of the current obtainable over 
the wires. In ail respects except these mentioned this second furnace was identical 
with the first. 

Iron ore from Aptos, Bay of Monterey, California, was smelted in this furnace on 
November 10. This iron ore is very fine grained and contains a notable percentage 
of manganese, much of which goes into the iron. It is not so rich in titanium as the 
other sands that had been used. From the start this furnace made a satisfactory run, 
maintaining easily a high temperature and turning out a very smooth product. After 
a few trials the slag became as light in cotor as that from any well-regulated blast fur- 
nace. In every case, however, small blowholes were observable in the metal. These 
were due to gases which formed wherever grains of magnetite were still entangled in 
the metal in process ot reduction. The capacity of this furnace with a cyrrent of 125 
volts, 1,200 ainperes, would be 2,000 pounds in twenty-four hours. 

The record of the daily runs of furnace D is as follows: 


Record of daily runs of furnace B. 


| 


Mixture used. : z V t ta 
j% S z R. R 
E HA = Sa -3 E 
E 9 To e] o E zo | ce 
= ~ IO o . 2o 
~ Date. c E 5 ES as = es o JC o 
© E : 3 Ss | us gk 5 2 ES LES oF 
E Els E E 18 c pase EIE Y: 
E $523 A, S 18 |2 13 = so |? E ze && 
3 ¿013 a E: AS © 23 © Tiia 
Z. |= > |< xz |lo/Alea A a o ce] = zi 
mI el ADOS -— | roo 
i 1905. Lbs. | Lbs.| Lbs.) Lbs. | Lbs. |Lbs. Lbs. Lbs. | Lbs. 
1 | November 10...) 4 | 100 : 1,200 | 1,000 200 | 160 | 1.360 480 250 2.00 | 160,86 | 17.91 ! 2.08 
2, November 11...! 7 75 | 1,600 | 1,000 ¡ 250 48 | 1, 298 175 312 3.69 | 160. 85 3. 69 | a 5.71 
3! November 14..., 9 | 80 | 2.000 8^8 | 154 18 | 1,030 450 457 | 6.00 | 214. 47 5.59 1. 91 
4 , November 16.. | 8 80 | 2,000 800 | 170: 84. 1,054 241,025 | 500 8,00 | 214. 47 | 14. 34 | b.78 
a Metal not all tapped. b Includes metal not tapped from previous run. 


Asa result of the above general method of operation, a considerable quantity of metal 
was produced. "The product varied greatly and, apparently, there was absolutely no 
control over the work of the furnace. Runs upon the same raw material would in some 
cases show low phosphorus and other runs would show high phosphorus. The same* 
was true of the sulphur and the carbon, the carbon ranging from that contained in 
medium steel to that contained in white iron. In some cases, chemically, the product 
appeared to be good. Invariably the product was poor physically, being full of blow- 
holes. 

DISCUSSION OF RESULTS OF FIRST EXPERIMENTS. 


By G. HOWELL CLEVENGER. 


A process to produce steel direct from the ore would have to provide for the following 
requirements: e 

1. Reduction of the metal from the ore. 

2. Oxidation of surplus carbon and impurities. 

3. Deoxidation and killing. 

A consideration of the preceding text shows that it is impossible to fulfill these 
requirements at one operation, as the conditions necessary for each stage are directly 
opposed to one another. 

All the slags made in these first operations were very ferruginous and consequently 
highly oxidizing. This is the case even with considerable excess of reducing agent 
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and with suflicient lime to satisfy the acid constituents of the charge. This is due to 
the fact that the ore at once comes into the smelting zone and becomes melted before 
the iron is thoroughly reduced. 

Thus it will be seen that by this method requirements one and two are but imper- 
fectly carried out and absolutely no provision is made for requirement three. 

Reduction is very imperfect, as is indicated by the high iron content of the slags. 
Oxidation is irregular and uncertain, as is indicated by the erratic elimination of sul- 
phur and phosphorus and the great variation of the carbon content when smelting the 
same charges and under the same conditions. 

As is well known, a very strong reducing action and a high temperature are necessary 
for the elimination of sulphur. Phosphorus may be eliminated by a ferruginous slaz 
under proper conditions, but at a high temperature metallic iron reduces phosphorus 
from this type of slag. Thus the phosphorus passes back into the steel, even if once 
removed. . 

In many cases the high carbon content of the metal was caused by absorption of 
carbon from the lining of the furnace. This theory is supported by the furnace tap- 
ping itself upon one occasion just as one of the charges was completely melted down. 
This metal was low in carbon, while charges run upon the same material, which were 
allowed to remain in the furnace for a time after fusion, were high in carbon. 

Deoxidation and killing is not provided for at all, the metal being tapped whiie in 
contact with the highly-oxidizing ferruginous slag. This accounts for the large number 
of blowholes and the general unsoundness of the metal. 

Summing up this method of working, it is imperfect as regards reduction of the iron 
and oxidation of the impurities, and further deoxidation and killing of the metal are not 
provided for at all. 

And yet, notwithstanding the apparent very great weakness of this method, it is 
possible that, so far as electric smelting is concerned, it may prove the best practice 
where steel is the final product desired. Thus, during the reduction, by sacrificing 
a portion of the iron, much of the carbon and other impurities can be kept out of the 
metal, and the further refining of the metal can be much more quickly accomplished 
than where the iron is completely reduced from the ore, in which case it contains the 
maximum amount of carbon and other impurities. The deciding point between 
these two methods of working would be whether it was more advantageous to allow a 
portion of the iron to go to waste or to expend more energy in refining the final product. 
Of course, in this connection, the total amount of energy used in either case must be 
considered; that is, reduction plus refining in each case. 

Dr. G. Howell Clevenger, formerly associate professor of metallurgy in Stanford 
University, was engaged in August, 1906, to extend the first series of experiments. His 
report follows. 


SECOND SERIES OF EXPERIMENTS. 
By G. HOWELL CLEVENGER. 


In consequence of the experience gained from the first series of experiments. the 
following equipment was installed for further experiments: The general plan of 
operation was that the first smelting operation should be carried on in a furnace of the 
type used for the first experiments. In this furnace the metal woultl be reduced and 
part of the impurities removed, the molten metal being tapped into a second furnace 
without carbon in the lining, the current entering by one movable electrode and 
passing out through another. In this furnace oxidation could be finished and deoxi- 
dation and killing could be carried on to any degree desired. 
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FURNAOE 0. 


The furnace equipment consisted of one furnace of the type previously described, 
having the following dimensions: Bottom plate, 60 by 72 by 3 inches; shell, 60 inches 
in diameter and 60 inches in height; carbon crucible, 20 by 20 by 31 inches; thick- 
ness of sides of crucible, 4 inches; of bottom, 28 inches; size of movable electrode, 
10.5 by 10.5 by 38 inches. 

FURNACE D. 


The other furnace was of the Heroult type, designed to use two 4-inch electrodes. 
The lining was finely-crushed chromite, held together by fire clay. This furnace 
was placed so that the metal could be tapped into it from the reduction furnace. 


POWER FOR FURNACES. 


The current came to the plant at 2,300 volts and was reduced to 110 volts by nine 
30-kilowatt and six 15-kilowatt transformers. These transformers were of the ordi- 
nary oil-cooled, lighting type, such as is used in the city of Portland by the Portland 
General Electric Company. 

The secondary current was carried to a rough switch board, where were located an 
ammeter and a volt meter. From this switch board the current was carried to the 
furnaces. 

This was the equipment as it stood when | was asked by Doctor Day to take charge 
of the furnace work. 


RUNS OF FURNACE C. 


The first run was made in the reduction furnace upon magnetite separated by a 
Ding’s magnetic separator, from beach sand from the mouth of the Columbia River. 
The charge was made up as follows: 


Composition of charge of run No. 1 of furnace C. 


Pounds. 

Columbia river magnet tesco 55 oes A ER ES Ga tandis MAE GA a ada 400 
Lime (to pass 3-inch ring). 0.0... ca cece cece eee TM Fdo TTE Nr NP Sie a aseteae 50 
Charcoal (to pass 2-inch Tine) .iislorec ecco euet a EP VUE e aid 100 

Analysis of the separated magnetite. 
A A ee eee eins eas donate ERE A E ATS 4. 32 
FCT OSA ds one vd EE MeL PME DM RENTUR WETTER 82. 30 
Phosphorus pentoxide.................uu.ll..e eese A NOE IRSE edie 0. 43 
Titanium OXIde. wc eee See ad ccr TP pM kee aoe í 9.10 
Calcium A E a E UR LU EG 0. 88 
Magnesium Oxide M us odes wea O dau ea ewes px A eau eq tees dii 0. 71 
BU ook is oie whe hs a oC roe eee dese Cod o teen Nc dae iaa ee e tay UPC RNC TERM MN 0. 08 
Loss and not determined... ii xx et col in ipeo CERE C9 Ee Pe Fue ee OCEAN id ti sé 2.18 
Total 222 eoe satel tea dne t deseo supe ee otek aL Lcd ep te idt eo Sure 100. 00 
Analysis of lime used 1n charge. 
o 
BUNCH O II A dram Nee deed t ee dae NEA 0. 53 
Calor üxideus oos NARA nod adultes apo A ee eA es 79. 45 
Magnesium oxide. .......... 0.0... eee eee eee eee ee b pudeat oa EA View plaster tial 12. 90 
SUPUESTO re ent Trace. 
Phosphorus pentoxide ...........................uues.. Ade utat eia afe perdis diio vi esi aU ree rarus .28 
Carbon dioxide and not determined. ....... 0.00.00 ee eee eee —À e E . 6.84 
OUR POP XP --——————————————(—— A A aE E 100. 00 
Analysis of charcoal used 1n charge 

Volatilematte soc dios wi tues ha Eco axes A Dus un rau ceu a cma d OE ed uela aU: 33. 26 
Fixed CADA an obvia mad eere M as quia ud Caen qai ean duh Eus T— 65. 71 
jq. m "c A eee eee 1.03 
A EER——————À——————————Á em 100. 00 


Le A 
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Run No. 1.—This roughly mixed charge was slowly fed into the furnace after allow- 
ing the furnace to warm up for about half an hour. The duration of this run was 
but two hours and was in the nature of a trying out of the furnace and other appliances. 
The result of this run was to show a general weakness of the equipment and thoroughly 
demonstrated. that. carbon as a lining for the sides of a furnace of this type is not 
satisfactory. 

When the furnace is cold, as in starting up, there is no difficulty if the electrode is 
kept centered; but as the furnace becomes hotter and becomes filled to a greater or 
less extent with metallic vapors. the arc will ieap a longer distance, and the result is 
that the arc occurs at intervals between the sides of the furnace and the electrode. 

But a small portion of the charge was put through. All the iron obtained was 
white. No record of weight of iron was kept, as the run was of such short duration 
that the results wouid be of no value. Due to the severe arcing at the sides of the fur- 
nace the carbon sides as well as the electrode were badly damaged. The mean 
volta were 117 and the mean amperes 2,633. 

Alterations for run No, 2.—After replacing the carbon sides of the crucible by 
silica brick and adding extra cable for the carrying of the current to the furnace, the 
second run was undertaken. The same furnace section was maintained as with the 
carbon lining: that is, 20 by 20 by 31 inches. 

Run No. 2.—' The charge for this run was made up as follows: 


Charge for run No. 2 in furnace C. 


Pounds. 
Maprictite from black sand (tines) is 300 
CTA TOON osc Scie ect Gi o CEA REDE RUE ROGER RE d oda ce aae A ea a ae ere tme ua eti eee tee wees 135 
EOS A awk baie ew weet ex da pedes Caen Abe A aue iid 40 


Great difficulty was experienced in mixing the charge, as the fine, heavy magnetite 
would sift down through the remainder of the charge. 

Feeding of the charge was started soon after turning on the current, and as soon as 
the furnace got hot enough to hold the arc the furnace was filled right up to the top. 

As the furnace got hotter the conductivity of the charge became greater, and as the 
current could not be increased above about 3,000 to 4,000 amperes and the voltage 
could not be regulated, the result was that the electrode had to be constantly raised. 

Notwithstanding the silica brick sides the are was very soon on top of the charge, 
which was, of course, at the top of the furnace. With the inflexible current it was 
necessary to return to the method of smelting pursued in the first experiment—that 
is, to maintain an arc between the surface of the bath and the electrode, to feed in 
the charge a very little at a time, and thus to have absolutely no column of charge. 
This method was continued until a fuse blew out at the power station, and work was 
stopped for the day. 

During this time two charges, less 260 pounds. were smelted in the furnace, 1,070 
pounds inall. From this were obtained 152 pounds of iron, mostly gray, and 289 pounds 
of slag. It is evident that most of the iron went into the bottom of the furnace. 

The total time of the experiment was two hours and fifteen minutes. 

The total power used was— 


MAM Ape TiS a A UE Ee erae da A blu Nau eu Um 3,2050 
MGR VON a A ESA A A ASA ds 104 1 
Apparent kilowatt NOUIS ts a A A A A AMA RN ERE id m1. 0 


At this time there was no watt meter in circuit, and as the power factor of the furnace 
is not known the true watts can not be given. The power factor of the furnace was 
likely about 0.7, and apparent kilowatt hours multiplied by 0.7 will give, approxi- 
mately, true kilowatt hours. The analysisof the iron from this run follows: 
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. Analysis of iron from run No. 2 of furnace C. 
CACTUS TOT. TTC (a) 
DUICON E E A REM E Ue MON RES qua E 1. 81 
MATADO 2 TA AA qua okies aus E Masc eme RARE EU TU .07 
hot POTASA ——————— PE . 386 
Sülphur seo eR -———————— —— ——M ———H € € 012 


This iron was a close-grained gray iron of remarkable toughness. 

The electrode for this run was ordinary carbon 10.5 by 10.5 by 36 inches. The 
weight. before using was 416.5 pounds; after using, 365.5 pounds; consumption of elec- 
trode, 51 pounds. It lost in length about 2 or 3 inches, but had become pointed. 
This would account for the apparently large loss in weight for the quantity of iron 
produced. 

It is the tendency of these electrodes to become pointed; hence they should be 
molded pointed in order to avoid to a certain extent this extra loss on a new electrode. 

The starting and the stopping of the furnace, especially the stopping. are by far the 
hardest items of the run upon the electrode. I consider the results of electrode con- 
sumption obtained from short runs to be misleading and invariably high. 

As a result of the experience with the electrode of the first run, which was badly 
cracked and shattered when first heated up, all electrodes used in subsequent experi- 
ments were annealed before using—that is, they were heated until all moisture had 
been driven out of them. 

The electrode used in the second run was thus treated and showed only a small 
amount of cracking, which did no damage. At an early stage of the smelting the portion 
of the electrode exposed to the air became coated with slag and fine particles of charge 
thrown up from the furnace by the boiling. This protected the electrode from the 
action of the air, and as a result the whole electrode, except at the point, remained 
intact. 

The silica lining of the furnace was in places almost entirely eaten away. This was 
caused by the basic nature of the slag, due to the large quantity of iron it contained. 
This is due to the method of smelting with a shallow bath and no column of charge. 
The magnetite under this condition of operating is not completely reduced to metallic 
iron before it reaches the smelting zone, and hence it attacks the silica lining. The 
slags obtained by this method of working are invariably high in iron and very heavy. 
A serious difficulty encountered was the very violent boiling of the charge, at times so 
severe that it ran over the top of the furnace. This was probably caused by the tine- 
ness of the magnetite, which upon striking the incandescent bath. would become 
partly reduced very quickly, thus giving off much gas below the surface of slag. This 
probably can be largely remedied by briquetting the fine magnetite. 
` Alterations for run No. 3.— Based upon the experience of the 2 former runs, still fur- 
ther alterations were made, as follows: Connecting transformers were installed, so that 
the following voltages could be obtained at will—27 volts, 37 volts, 55 volts, 110 volts. 
The furnace was lined with an acid lining made from crushed quartz, with 10 per cent 
of fire clay to bind it. This lining was round instead of square in section, as in the 
case of former linings; top and bottom, 16 inches in diameter; middle, 18 inches in 
diameter; depth, 31 inches. Round 8-inch graphite electrodes were used instead. of 
the square carbons, which were used in former runs. The graphite electrodes came 
in lengths of 49 inches, One and one-half of these lengths were connected together 
by the usual method of cutting threads and screwing together. This made an elec- 
trode 8 inches in diameter by 5 feet 6 inches long. A new electrode holder was 
designed and constructed so that it would accommodate either the round graphite 
electrodes or the square carbon electrodes. This holder was water jacketed and built 
of such proportions that no difliculty was experienced from heating at the junction of 
the electrode and the holder, as in the previous work. Ten flexible 0000 cables 


(a) Not furnished. 
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were moused to 6-foot lengths of 0000 solid copper wires. These were fastened in the 
holder by means of set screws. This arrangement proved very satisfacotry, no heating 
of the electrode holder or connections occurring throughout the run. Connection to 
the bottom of the furnace was made by means of ten 0000 flexible copper cables moused 
to 12-inch lengths of 0000 copper wire. These were fastened to heavy brass lugs by 
means of set screws. "These lugs were securely bolted to the bottom plate of the fur- 
nace. Up to this time no watt meter was in circuit, due to the inability to obtain an 
instrument. Through the efforts of the Portland General Electric Company this 
valuable adjunct was obtained. It was, however, found necessary with the type of 
instrument used to place it upon the primary side of the circuit. To obtain watts 
actually consumed at the furnace, it will be necessary to multiply indicated watts by 
the power factor of the transformers, which in this case is about 0.90. 

Run No. 3. After making these alterations the third run was started, using Wyoming 
magnetite, the analysis of which is given as follows: 


Analysis of Wyoming magnetite used in run No. 3 of furnace C. 


KA — —— — —— — — ——P— ——Á— — -———————————— 1. 64 
Ferric OXI oo er so ha eR c Dake VE RECEN qaa Der Pac bac ciu uv os bdo i S LM Mate Ed 8&3. 43 
Titanum oxide, s AA RARO a ERCHC be ea FERE ERE LANE Ru eed EE 14. 06 
Calclum oxide c seio sua e o REV EE ES VES GM C E Rea Eleg Cue eA Rete nde NU Sod bep d qu e d ure NS 
MAGNESIUM óxldë ouo v vA NE vU eet e e ce eda D CL Re dr Sawn 1.14 
BUIDDUF. S case Saco ae en Elo ie cade eese d eae tala te erasing Perea freta OB 

Qiiod RS A a Mee bees 100. 32 


The silica used in the charge was pure quartz, running over 99 per cent silica. 
The charge was made as follows: 


Charge of run No. 3 of furnace C* 


Pounds. 
Magnetite (pass }ł-inch sli) a AE SAS a a KU 
Charcoal. A E E bep vani t ———————————— RA 100 
Limestone. ouv ione RT A Nees Udo ewe cuu e Ad e a p ea es eee ea eee 15 
ICRA a E A A A AR EA AA A a RE 5 


The current was turned on and after running for about five minutes the charge was 
filled up to the top of the furnace. Everything ran smoothly for several hours, then 
trouble commenced to be experienced by the charge partially fusing and hanging at 
the top of the furnace. At first this trouble could be remedied to a certain extent by 
working down the charge by means of raising and lowering the electrode. Later 
stoking down with iron bars had to be resorted to. 

After the furnace had been running for some time much trouble was experienced by 
violent boiling of the charge. This caused a great loss of efficiency in the furnace. 
This was probably caused by the small section of the furnace at the slag level and the 
fineness of the charge. 

During this run 6 charges of Wyoming ore were run and 4 charges of black sand 
briquets of 500 pounds each. The briquets were made up as follows: 


Com position of iron ore briquets in run No. 3 in furnace C. 


Pounds. 
Müupnetite-(flneR)s ES va e ex UE de Res dE nn ae qud Rb MER Bue MEER ER ur Se ues 500 
puru CP—————————————— —————M Y AAA Se eed See eres 100 
m MI A AN 40 
AECI IT RA AI A IA AAA ARA AA ARA AR A 50 
The total time of the run was thirty-six hours. 
The total iron in the charge was: 
Pounds. 
Iron in Wyoming MAA ita 1,753 
Iron in black sand DE UASD dna er DEOR exces UD Estee hen a S21 
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The total iron produced was: 


Pounds. 

Totalaron IM CNA TRC oc i devi os evo a crane ttre Setar eni cud eL eg he lade Sha E 2, 583 
Total quantity of iron weighed up............. ccc ccc cc ccc cence ccc esesssssssss esee 2, 246 
Pron Jost An-sIlag y acacia Helo eeu Iib Vra E S4A Ge tae onc cee bd e oh DIN E UD EMEEND any 337 


True kilo watt hours as indicated by watt meter for total run, 4,720; 4,720 by 0.90 
(approximate power factor of transformers)-—4,248 kilo watt hours, amount of current 
consumed by furnace. Current consumed per ton of 2,000 pounds of pig iron produced, 
3,760 kilo watt hours. 

Graphite electrode consumed during run amounted to 205 pounds. 


DISCUSSION OF RESULTS OF RUN 8. 


The iron produced varied from white to gray. "The following are analyses of typical 
specimens of the gray iron: 


Analyses of specimens of gray iron from run No. 8 of furnace C. 
y 1 


Tap No. 1.| Tap No. 2. 


Per cent. | Per cent. 


SITE TEPORE CERRO TRE P 1.040 0. 930 
MANE A oto nee hci C ska ia d ait ate we Noa si d ese ia we edis Trace. None. 
Id oou oho See ORI dS ene iR eI QUIAE tie Hone St eee oe ote eas .114 .074 
O O O a E S a a a E E AE A .00t . 005 
A A esa ea Loue df bed Re iere Besse coeur es” 4.810 4.300 
dI TENUERE A A saree os oeens . 530 
Chromium Sero mmt 090 


A sample of the slag showed 26.16 per cent titanium. 

A number of castings were made from the metal direct from the furnace. These 
were invariably sound and of excellent quality. l 

The consumption of electrical energy per ton of pig iron produced, is not so good as 
indicated by some other recently published figures: but this is due to the high tita- 
nium content of the ores emelted, which necessarily requires more power to reduce, 
to the short duration of the experiment, and to the very irregular working of the 
furnace a part of the time. 

A very noticeable feature was the extraordinary consumption of electrode. There 
seemed to be very little tendency for the slag to form a protective coating upon the 
graphite electrodes, as in the case of the carbon electrodes. As a partial explanation 
of the heavy electrode consumption, I offer the following: Conductors carrying 
heavy currents are surrounded by strong lines of magnetic force. This was very 
forcibly shown in this case by the attraction of iron bars and shovels when held near 
the cables carrying the secondary current, or near the graphite electrode. When the 
charge is fed into the furnace, the fine particles of magnetite are attracted by the 
electrode. Thus it is constantly surrounded by this material, which when it becomes 
heated to a high temperature, becomes a very strong oxidizing agent; hence the 
rapid destruction of the electrode. 


EXPERIMENTS WITH STEEL MAKING. 


Furnace No. 2 was changed into the same type as No. 1, excopt that direct connec- 
tion was made to the metal bath by means of a water-cooled cast-iron plate and the 
lining was made of crushed magnesite and tar. The section of the furnace was 24 
inches by 24 inches by 36 inches. 


——— 
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This change was made to eliminate the chance of reducing chromium from the 
lining of the furnace. This would have introduced a new element in uncertain 
quantities. Further, in the way the lining was set it would not have proved durable, 
and, further still, greater simplicity could be obtained by having but one movable 
electrode instead of two, It will be seen that the quantity of carbon in contact with 
the metal in a furnace of this type is the minimum. 

The original idea of tapping the molten metal into the refining furnace had to be 
abandoned, due to the fact that not enough current was available to run both furnaces 
at once. 

It was planned to run furnace No. ] and get an accumulation of metal and then to 
remelt and refine in furnace No. 2. A separate record was to be kept of the amount 
of current required to melt, and this was to be deducted from the total current con- 
sumed, thereby arriving at the same result as by the other method made im possible 
by our lack of current. 

The first plan tried in this furnace was to smelt down black sand briquets until a 
bath of metal was obtained, then to tap off the slag and proceed with the various 
stages of refining, the furnace being so arranged that the slag from each operation could 
be removed. 

Four charges of briquets, containing 831 pounds of metallic iron, were smelted 
with a consumption of 1,920 K. W. H., 1,920 K. W. H. by 0.9=1,728 K. W. H., being 
the actual energy consumed. 

At this point the lining of the furnace gave way, and the experiment. had to be 
stopped. 

No weight of iron can be given, as much of it went into the brickwork of the furnace 
and could not be recovered. 

The following are typical analyses of the product: 


Analyses of metal obtained in making steel in small furnace. 


| Last out of 


Fhind tap. | furnace. 
puse 
gol m gg rae ind atra peus di E Leeds Dads ADA 0. 040 0. 050 
BID "x" | 075 | 4) 
SULDDUTu iziLsoss esto O ote Saat s A po wate neg Vieira ma leat | . 058 RR 
Conibined CLEDOR Coss A e e ee diel hing Wi he eas itte be WR dE | 1. 540 2 050 


The sample designated “Third tap? was that produced while the lining was intact, 
and it demonstrates that with a basic lining and the proper charge metal can be pro- 
duced which will not require a great deal of subsequent refining. 

The sample designated * Last out of furnace? demonstrates the effect of an acidic 
slag upon the elimination of impurities. This metal was reduced after the magnesite 
lining had failed, hence the basic slag came in contact with the fire-brick backing of 
the furnace and rapidly became acidic. > 

A smal furnace of the Heroult type was constructed, an iron oil barrel, with a 
section cut out of the side, being used for a shell. In this was placed a magnesite 
lining made from tar and crushed magnesite. This was set upon an iron plate, and 
could be easily tilted in order to pour off slag or metal. In this furnace was suspended 
2 4-inch electrodes, raised and lowered in each case by means of a wire cable and 
winch, as with the other furnaces. 

Run No. 1 (in small furnace).—One hundred pounds of the product from the run 
upon black-sand briquets in furnace No. 2 was melted and treated with a charge con- 
sisting of black sand and lime. Total time of run, 2 hours; current consumed, 120 
kilowatt hours. 
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Partial analysis of product: 


Partial analysis of product of run No. 1 in small furnace. 


Per cent. 
Toll Ca FDO yes bose tee ee Serene Boe uc CE EM E up eek ees oie Df (below)... 0. 100 
SAPIENS SA de ese ees . 018 


l'hoSDBOTUS i euet eee une SS sete deu Late Lii enue tenses Ert de e Bosnie 


This metal was malleable and apparently good physically, with the exception that 
it was slightly cold short. This was due to incomplete deoxidation. 

This shows the extent to which impurities can be eliminated by the electric furnace. 

Run No. 2 (in small furnace).— Two hundred pounds of the iron produced from 
Wyoming magnetite in furnace No. 1 was melted down and treated with 20 pounds of 
mixture of Wyoming ore and lime (50 pounds Wyoming ore and 25 pounds lime). 
After fusion, the slag was poured off, and 20 pounds more of the mixture was added, 
fused, and poured off. This was treated once more in the same manner, and just after 
this charge was fused down the magnesite lining gave way and the experiment came to 
anend. Samples were taken after the fusion of the iron and after each treatment with 
oreand lime. The object of this experiment was to give an idea of the rate of elimina- 
tion of the impurities. 

Current consumed in melting charge, 120 kilowatt hours, as indicated by watt meter; 
current consumed in refining charge, 240 kilowatt hours; total current. consumed in 
this run, 360 kilowatt hours. (To obtain current actually consumed at furnace, 
multiply these figures by 0.90, the approximate power factor of the transformers.) 

Carbon electrode consumed in both experiment, 54 pounds. 

The difficulty with the basic linings was caused by using the lightly calcined mag- 
nesite, such as is used by paper manufacturers for sizing of their paper stock. After 
making every effort to obtain magnesite brick this material was turned to as a last 
resort, and it certainly proved its general unfitness for this purpose. 


CONCLUSION. 


The second series of experiments were undertaken just as the U. S. Geological 
Survey was dismantling the plant and leaving Portland. The actual experimental 
work covered a period of only a week. 

Much difficulty was experienced in getting proper refractory material. This very 
seriously interfered with the work. In addition to this many other makeshifts had 
to be used. This explains the fragmentary nature of the experiments. 

Although many of the results of these experiments are negative, yet it is none the 
less important to know what difficulties are to be encountered in the further prosecu- 
tion of this work. 
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CARBON DIOXIDE. 


By Myron L. FULLER. 


INTRODUCTION OF LIQUID CARBON DIOXIDE. 


The quantities of carbon dioxide, or carbonic-acid gas, as it is popularly known, 
used in the production of carbonated beverages and for numerous other purposes has 
in recent years reached enormous proportions, and its próduction has given rise to a 
business of considerable importance. Up to about twenty years ago all carbon 
dioxide used was in the gaseous form and was mainly applied in the bottling and 
soda-water trades, the gas being in many instances manufactured, even by the 
retailer, by treating limestone or marble dust with acid. The inconvenience of this 
method, and especially the enactment of city ordinances against introducing the 
waste from the generatorsinto sewers, led to a demand for a more convenient source, 
which was met in 1885 by the introduction by a New York firm of liquid carbon 
dioxide. In spite of its somewhat greater cost it worked its way into favor until 
there are now about 40 factories producing liquefied carbon dioxide in the United 
States, the annual output amounting to about 30,000,000 pounds. 


SOURCES OF CARBON DIOXIDE. 


The calcination process in which magnesium carbonate in the form of the mineral 
magnesite is finely ground and roasted in iron retorts was formerly among the most 
common and is still used to some extent. According to Minor the gas, which com- 
mences to evolve at a low heat, is allowed to go to waste until all air is expelled 
from the retorts, after which the heat is increased and the gas conducted to the 
gasometer. The process requires about 24 hours to complete. 

Carbon dioxide is also obtained by treating magnesite, or limestone in the form of 
marble dust, with sulphuric acid. Still another method is to draw off by suction the 
carbon dioxide generated by fermentation in closed vats in breweries, the gas being 

*subsequently washed and purified by passing through a solution of potassium per- 
manganate. In Europe the carbon dioxide is most commonly obtained by passing 
the products of combustion from the burning of coke through potash lye, from which 
it is later expelled by heating under pressure. A ton of coke will yield on the 
average about 750 pounds of carbon dioxide. Another relatively recent method is 
the liquefaction of the natural carbon dioxide obtained from spring waters. This is 
described in detail on page 7. 

a For data regarding sources and uses the writer ir indebted to Mr. John C. Minor, jr.. Chem. Eng., 


vol. 1, 1905, pp. 212-215; for statistics of production to Mr. D. H. Newland, Bull. 93, New York State 
Busen i , pp. 942-943; and for geology to memoranda furnished by Messrs. F. B. Wecks and 
;ckel. 
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USES OF CARBON DIOXIDE. 


Ld 


"With the introduction of liquid carbon dioxide the applications of the acid were 
greatly extended, although the use in beverages still remained the most important. 
A number of the purposes to which, according to Minor, its use has recently been 
extended are mentioned below in connection with its longer established uses. 

Manufacture of carbenated. bererages.—The quantity used in bottled beverages and 
in sodas sold from the fountain is enormous. Twenty pounds of liquid carbon diox- 
ide are required to make 100 gallons of soda water, a quantity not infrequently sold 
at a single store in a large city on a hot day, and the total quantity so used goes far 
to make up the thirty million pounds manufactured annually. Much of the remainder 
is used in bottling. In soda fountains and in filling siphons a pressure of about 180 
pounds to the square inch is used, but in bottling 60 pounds is a more common 
pressure. 

Drawing beer.—The use of carbon dioxide to produce the pressure necessary to 
force beer or similar liquids from the point of storage to the taps is quite general and 
constantly increasing. The quality of the beer is much superior to that where com- 
pressed air is used for the same purpose, there being much less deterioration. 

Substitute for secondary fermentation of beer.—The use of carbon dioxide to replace 
secondary fermentation is rapidly extending because of the great saving of time, 
although it ig claimed by some that the beer so produced is of inferior quality. 

Operation of block signals.—Another modern and rapidly increasing use of carbon 
dioxide is found in the operation of block signals by the electro-pneumatic process. 
The details are as follows: When a train approaches the signal it short circuits a 
track battery, thereby opening a relay and closing an electrical contact point, which 
in turn causes an electro-pneumatic valve to open, provided there is no train on 
the block ahead. Carbonic acid gas at 54 pounds pressure is thus permitted to pass 
from a secondary tank, fed by a yas cylinder through a pressure regulator, to the 
semaphore casting, which, when forced up by the pressure, causes the blade to go 
from a horizontal or stop position to one of 60°, thus giving a proceed signal to the 
train. 

Ertinction of fires.—The use of carbonic acid in the so-called ‘chemical engines” 
ix very extensive and successful, but in most instances it has been found cheaper to 
produce the gas in the engine by agitating acid with some mineral carbonate than to 
use the liquid acid. The quantity of available gas, however, is much less under the 
present practice than it would be if the liquid form were used. "The latter is espe- 
cially applicable where the fire occurs in a confined space, as in the hold of a vessel, 
where it has many advantages over water, having not only greater powers of pene- 
tration, but also greater eflicacy in subduing combustion. It has been estimated 
that 150 cylinders of carbon dioxide will furnish enough gas to extinguish a fire in 
every hold of a cotton steamship. | 

Refrigerants, —Carbon dioxide requires little space as compared with an ammonia- 
compressing apparatus, and because of less danger from its fumes in case of accidents, 
the absence of any tainting due to its odor, etc., it has many advantages over other 
forms of refrigerants on shipboard. It has been extensively used in Europe and 
elsewhere for this purpose and is coming into use in America, notwithstanding its 
greater cost. "The possibilities of its use as a sterilizing agent and food preservative 
are also encouraging. 

Treatment of loywood.—The use of carbon dioxide in the extraction of dye from 
logwood tends to form a definite compound and to prevent decomposition, which 
formerly gave much trouble and detracted greatly from the efficacy of the dve. The 
coloring agents produced by the new process may be applied much more satisfactorily 
to cotton fabrics than before, the resulting shades being far more perfect. 
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Therapeutic uses.—Many thousands of persons, including many who have crossed 
the ocean from this country, visit and are benefited by the various carbonated baths 
on the Continent. The internal use is also beneficial in many instances. We 
undoubtedly have in this country springs of equal medicinal value, which only 
require proper exploitation to place them with the European springs among the great 
therapeutic springs of the world. 


PRODUCTION OF CARBON DIOXIDE AT SARATOGA SPRINGS. 


Although carbon dioxide occurs in almost every natural water, it is rarely present 
in quantities sufficient for commercial purposes. It is only at Saratoga Springs, New 
York, that practical use is made of it in the production of the liquefied acid. 

Formerly the waters bearing carbon dioxide emerged entirely as natural springs, 
but as the demand for the waters increased wells were sunk to tap the waters at 
lower levels. Over 40 such wells, generally 6 inches in diameter and ranging from 
30 to 600 feet in depth, have been drilled to secure the carbon dioxide gas, the total 
yield of which is estimated at about 20,000 pounds per day. 


GEOLOGIC CONDITIONS. 


The wells at Saratoga are located on a plain of gravel and sand 50 to 100 feet or 
more in thickness. Below these unconsolidated materials are two limestones of 
diverse types separated by a fault passing beneath the town and having a bearing a 
little east of north. North of the town and only a short distance away are outcrops 
of crystalline rocks such as are characteristic of the Adirondacks. Beneath it and 
west of the fault is a hard massive bluish limestone known as the Beekmantown, 
while east of it are the thin bedded arenaceous Trenton limestones. 

The wells yielding the waters bottled and sold for medicinal purposes start in drift 
along the east side of the fault, which they probably encounter at considerable depths 
and thus obtain their mineral waters. "These wells carry much carbon dioxide, but 
rarely enough for commercial purposes and are seldom utilized as a source of the gas. 
Most of the gas wells are located south of the town and obtain their gas in part 
beneath a resistant clay bed which they encounter at 90 feet or less, and in part from 
the Trenton limestone at depths up to several hundred feet. 


SOURCE OF THE CARBON DIOXIDE. 


The gas at Saratoga appears to come mainly from the Trenton limestone. None is 
obtained from the Beekmantown beds west of the fault or from the crystalline rocks; 
and the numerous wells along the fault, while yielding much gas, do not, as was just 
indicated, afford it in commercial quantities. At Ballston Spa, a few miles south, 
carbon dioxide is obtained from the thin shales. The occurrence, though reaching 
a maximum at Saratoga, is by no means confined to this locality, gas being given off 
by the springs from the Trenton limestone and the Utica shales over a large area in 
this portion of the State. 


ORIGIN OF THE GAS. 


Source in limestones.—The quantity of gas given off, amounting at Saratoga alone to 
20,000 pounds daily, is far too great to be derived from the decomposition of carbo- 
naceous organic matter, since the rocks contain little of such materials, and even the 
sinall quantity present does not occur in a form capable of affording carbon dioxide. 

The giving off of carbon dioxide is characteristic of the closing stages of volcanic 
eruptions, but the gas is thought to come, perhaps, rather from the country rock 
with which the heated lavas have come in contact than from the magma itself. In 
the absence of heated waters or any other indication of recent igneous activity near 
Saratoga, there is little upon which to base the theory of derivation from such 
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sources. The volume given off, even since the springs have been known, is far too 
great to have been derived from the stored waters from a magma long since cooled. 

The only available sources capable of furnishing carbon dioxide in the quantities 
observed seem to be the Trenton limestone or the calcareous portions of the Utica 
shales of the vicinity. The fact that waters carrying an excess of this gas are 
obtained from these formations over a wide area, but are not found in other rocks, 
tends to substantiate this view. That the gas at Saratoga is obtained mainly in the 
vicinity of faults is probably due to the more favorable conditions for underground 
circulation at such points. 

Nature of chemical reaction involved.—Of the substances present in natural waters 
those which can most readily react with limestone to produce carbon dioxide are the 
organic acids, colloidal silica, and sulphuric and hydrochloric acids. There is little 
evidence of the organic acids in the Saratoga waters, the small amount of organic 
matter present being mainly in the form of free ammonia, with practically no 
nitrites or nitrates. The magnitude of the operation going on also tends to ehow the 
incompetency of such acids. With one exception there is a general absence of sul- 
phates in any but the smallest quantities, so it is probable that sulphuric acid may 
likewise be ruled out as an agent in the production of the gas. Colloidal silica, 
especially at high temperatures, might react with the calcium carbonate of the lime- 
stone and form the silicate of calcium, thus liberating carbon dioxide. The process 
is a very slow one at ordinary temperatures, and if actually going on must be 
adjusted with a nicety almost surpassing belief, since all the waters are unusually 
low in silica. In the case of chlorine, however, which is present in the waters in 
great quantity, we have a possible indication of originally muriated waters, such as 
might be derived from recently injected igneous rocks. The chlorine may very 
likely have been derived, nevertheless, from the sedimentary rocks. The latter 
source of the chlorine is inherently much more probable than the former, vet it 
fails entirely to account for the free acid necessary to react with the limestones. On 
the other hand, there is no evidence of recent igneous activity which could account 
for the acid solutions. 

There has been recently discovered, however, a volcanic plug a mile north of 
Schuylerville and about 20 miles northeast of Saratoga, which, from the scoreaceous 
character of the lava and the imbeded bombs, seems to have been formed when the 
surface had a level only slightly higherthan at present and far below the level of the 
supposed early Tertiary peneplain in this region. Uf any weight is to be given to 
this physiographic evidence, it would appear that the eruption occurred later than 
early Tertiary and before the close of the later Tertiary period of peneplanation, 
during which period it is thought the general level from which the plug now pro- 
jects may have been produced. It is highly improbable that solutions from this 
period of igneous activity have persisted in the crust to the present time, but the 
occurrence is suggestive of the possibilities of still later intrusions which may not, 
however, have reached the surface. 

With the little evidence at hand and with the present knowledge of chemical 
reactions, it seems most likely that the carbon dioxide is being set free from lime- 
stones by the action of chlorinated waters, the only source of which, so far as known, 
seems to be igneous rocks. It is not at all improbable, however, that the gas 1s 
given off as the result of some process not yet understood or suspected. 


PRODUCTION. 


The producers, owing to business rivalry, are not inclined to give information as 
to the quantity of gas obtained, but it is reported that a considerable proportion of the 
20,000 pounds yielded daily is obtained from the drift into which it has passed from 


a Woodwortir J. B, The Northumberland volcanic plug: Fifty-fifth Ann. Rept. New York State 
Mus., 1903, pp. r17-r24, 
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the underlying rocks. Only about half of this is recovered. The largest producers, 
therefore, are said to be the relatively shallow wells, 30 to 100 feet in depth, of which 
so many have been drilled south of the town. Of the rock wells, those south of the 
town yield the most gas, obtaining it at depths said to vary from 150 to 600 feet. 
The rock gas, if found at all in commercial quantities, is generally encountered at the 
junction of the argillaceous Utica shale just over the Trenton limestone. Many non- 
producing wells have been drilled. 

The waters from the mineral wells in Saratoga are used mainly for medicinal pur- 
poses, although they all carry considerable gas. The following table shows the 
quantity of free carbon dioxide contained to each cubic foot of water as based on 
analyses.2 The waters were bottled at their source, and although there is probably 
some loss, the quantities are very nearly correct. . 


Carbon dioxide in mineral waters of Saratoga Springs, N. Y. 


[J. R. Haywood and B. H. Smith, analysts.] 


Volume of ! Volume of 
free carbon free carbon 
Name of spring or water. MRNA Name of spring or water. Neid 

foot of foot of 

water. € Water. 

Cubic feet. | l Cubic feet. 
Vichy a eee es 0.255 SOTEZGPLS a a dad 0.763 
Hathorn ui .075 High Rock ica .172 
APONGACK AA d ERR Rex EA exe 3997 I- LINCO co necccesat sx x vUEDC EE WEERES . 403 
GEVE La ce erExRERE nUeASO E ERN ceed :182- | Chief c oec chee obe Ue roba s . 360 
uud RR ¡IO VACTOTÍA PET .161 
A inert eicae ke ES tu .034 | Carlsbad.......................leesus. . 426 
URE A dU REI EDS zEa E EE . 766 


Li 


COMPRESSION OF THE GAS. 


From the wells, which are usually 6 inches in diameter, the water and associated 
gas, according to Minor, are piped to a separator, a large tank equipped with a 2-foot 
trap at the bottom, from which the water escapes, and with a pipe at the top leading 
to the gasometer into which the gas discharges. But little goes to waste except that 
actually in solution. From the gasometer the gas is drawn through calcium chloride 
driers to remove the moisture, after which it passes to the compressor, working gener- 
ally in three stages, at, approximately, 60, 300, and 1,000 pounds. After a final cool- 
ing fixed weights of the gas are admitted into cylinders for shipment. 

The cylinders are made of lap-welded or seamless steel tubing; the smaller cylin- 
ders are about 54 inches in outside diameter and 4 feet long and are charged with 
20 pounds of gas, while the larger are 83 inches in diameter and 51 inches long and 
are charged with 60 pounds of gas. This is two-thirds of the water capacity. The 
bursting pressure of the tubes varies between 5,100 and 5,900 pounds per square 
inch in the case of the seamless tubes and between 4,900 and 5,500 pounds for the 
lap-welded. All are tested to 3,700 pounds before filling. Since the pressure, even 
at 130? F., is only 2,240 pounds, there is a wide margin of safety. 


a Mineral waters of the United States: Bull. 91, Bureau of Chemistry, U. S. Dept. of Agr., 1905, pp. 
-Y7. 


GRAPHITE. 
By GEoRGE Oris SMITH. 


INTRODUCTION. 


Graphite is one of the minerals of economic value which attract attention because 
the domestic demand exceeds the supply. In the better grades of graphite the value 
of imports is four times that of the graphite mined and refined in this country. 

Chemically, the purest graphite is carbon with 0.05 to 0.20 per cent of hydrogen. 
The commercial grades of crystalline graphite contain clayey impurities, the percent- 
age of ash sometimes reaching as high as 15 per cent even in Ceylon graphite. Cer- 
tain physical characteristics are possessed by graphite which enable it to be readily 
recognized. These are itssteel-gray to blue-black color, extreme softness, and greasy 
feel. In the crystalline form graphite is readily cleavable into thin flakes or into 
thick stems or rods, and in the flake form it possesses a brilliant luster. The dis- 
tinction between crystalline and amorphous graphite can not be exactly defined. In 
many cases the graphite termed amorphous differs from crystalline graphite only in 
the microscopic size of the flakes. On the other hand, the amorphous graphite may 
be more closely related to anthracite coal than to crystalline graphite, and, in gen- 
eral usage, the term is applied to the metamorphic schists in which the percentage 
of carbonaceous material is rather high. The differences between true amorphous 
graphite, amorphous carbon, and amorphous coal are often so slight that only care- 
ful chemical tests will serve to decide to which class the material in question really 
belongs. l 5 

The only mineral with which crystalline graphite might be confounded is molyb- 
denite, from which it differs very slightly in color, the streak of molvbdenite having 
a somewhat greenish tinge. Since this mineral is a sulphide and graphite pure 
carbon the two may be readily distinguished by simple blowpipe tests. 


OCCURRENCE. 


Graphite commonly occurs as a constituent of the oldest or pre-Cambrian rocks, 
but its presence is not conclusive evidence of the age of the formation. It is, how- 
ever, confined to the crystalline schists, in which it is found in three general tv pes 
of occurrence—in beds, in dikes, and in veins. These represent different types of 
origin, and as the type may not always be readily distinguished, so also the deter- 
mination of the genetic relations may be difficult. 

Good examples of the bedded deposits of graphite are afforded by the graphite bed 
near Hayue, N. Y., the graphitic shale or schist near Worcester, Mass., the beds of 
graphitic anthracite in Rhode Island, and a graphitic schist near Madrid, Me. In 
these cases the graphite deposits appear to represent sedimentary beds rich in car- 
bonaceous matter which by metamorphism has been converted into graphite. Meta- 
morphism, in two of the examples at least, can be attributed to the action of intrusive 
granitic rock, large masses of which occur in immediate proximity to the graphite 
locality. In the case of some Alpine deposits of graphite it has been shown that the 
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development of graphite in the metamorphosed carboniferous strata is directly 
dependent upon the proximity of intrusive granite and independent of the degree 
of dynamic metamorphism. 

Pegmatitic dikes carrving graphite as an original constituent are known in New 
York, New Jersey, and Maine, and it is probable that the Pennsylvania graphite 
may belong to this class of deposit. A graphite-bearing pegmatite in Maine, as 
recently described, contains graphite to the extent of 9 per cent, it being present 
mostly in evenly distributed flakes with a few nests of pure graphite an inch in diam- 
eter. The graphite is disseminated in the larger masses of quartz and throughout 
the finer grained matrix, although not within the larger crystals of feldspar. It 
appears, therefore, that the graphite crystallized possibly later than the feldspar, but 
plainly earlier than the quartz, and that, like both of these minerals, it is an essen- 
tial and original constituent of magmatic origin. 

The third type of occurrence can not always be readily distinguished from that 
just mentioned. In New York, graphite deposits have been described as having the 
form of fissure veins, while similar relations and origin have been ascribed to the 
most important graphite deposits in the world, those of Ceylon. To what extent 
the vein-filling solutions may have been derived from adjacent granitic masses can 
not be stated. 

Graphite has been reported from all of the Eastern States in which crystalline rocks 
occur, and in most of these the deposits have been actively prospected at different 
times. Similar statements may be made concerning the occurrence of graphite in 


the Western States. ; 
USES. 


The characters possessed by graphite and already mentioned make it a mineral of 
much industrial importance. Its chemical composition makes it a highly refractory 
material of exceptional value in the steel and other industries; its softness and black 
streak fit it for the use which has given it the name of graphite, and the perfect 
cleavage, purity, and softness of this mineral, as it occurs in some localities, make it 
especially adapted for use as a lubricant. The high electro-conductivity of graphite 
gives it value for certain electrical supplies. 

The largest use that is made of graphite is in 4he manufacture of erucibles, mufles., 
and other articles designed to be exposed to high temperatures. For this purpose 
the Ceylon graphite possesses special advantages in its low percentage of ash and in 
its peculiar physical characters. It breaks into foliated masses and thick rods rather 
thaninto thin flakes, and when crushed the resultant material is more even grained, a 
condition that apparently favors the production of the right temper in the crucible. 
Cevlon graphite is imported into this country in large quantities, both by the crucible 
manufacturers and the steel companies that make their own crucibles. The names 
applied to the Ceylon product—large lump, ordinary lump, chip, dust, and flying 
dust—well express the difference in physical structure between this graphite and the 
flake graphite. 

The use of graphite in the manufacture of pencils is probably both its oldest and 
ita best known application. This industry in Germany and England is several 
centuries old, and many of the modern factories manufacture hundreds of varieties 
of pencils; yet the percentage of graphite used for this purpose is not large, being 
undoubtedly less than 10 per cent of the world’s production, and one authority even 
estimates it as low as 4 per cent. Not all graphite is adapted for use in the manu- 
facture of pencils. Here again the physical condition of the material is all important; 
the flake graphite, however pure, would vield a “lead” that would slip over the 
paper without leaving more than a faint streak. Furthermore, it is almost imposi- 
ble to grind the easily cleavable flake graphite into a powder of the fineness and 
evenness of grain requisite for the better grades of pencils. Therefore, either a high 
grade of amorphous graphite or very tine crystalline graphite is regarded as furnish- 
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ing the best material for pencils. Siberia, Bohemia, Ceylon, and Mexico furnish 
guch graphite. 

The characteristics which untit flake graphite for use in pencils make it especially 
adapted for other purposes, and chief among these is its use as & lubricant. The 
extreme thinness of the flakes and their flexibility enable them effectually to cover 
rough metal surfaces and thus to reduce the friction between the bearings. In the 
case of light bearings, or of machinery where oil can not be used on account of the 
danger of soiling delicate textiles, graphite can be used alone as a lubricant. In 
various combinations with light and heavy oils, graphite is being used to a large 
extent for all kinds of heavy machinery, its nature enabling it to withstand the 
greatest pressures and highest temperatures. The Ticonderoga flake graphite has a 
wide reputation as being the best example of lubricant graphite, on account of its 
natural purity and the perfection of the development of the cleavage. 

Flake graphite is also well adapted for use in the manufacture of paint, stove 
polish, and electrotvper's powder. In paints and stove polish amorphous graphite 
is also used, and in the manufacture of paint, since silica is believed to give the 
quality of permanence, all of the siliceous impurities are not separated from the 
graphite. Flake graphite possesses greater covering qualities and is therefore prob- 
ably more used as an ingredient in the better grades of graphite paints than is the 
amorphous variety. f 

Large quantities of graphite, both crystalline and amorphous, are used for foundry 
facings. The impure and cheap graphite material mined in Georgia is used to color 
fertilizers. Another use of crystalline graphite is as a protective polish for gun- 
powder and asa packing material for the delicate electric-lamp filaments; but a more 
unusual application has been its use to color and glaze both tea leaves and coffee 
beans, the pure graphite being a harmless material which protects these against 
moisture and adds to their attractive appearance. 


PRODUCTION AND CONSUMPTION. 


The total value of the graphite produced in the United States in 1905 was $318,211, 
a decrease of $3,161 from the corrected value of the 1904 output, but with a consid- 
erable increase in quantity. 

The production of crystalline graphite in the States of New York and Pennsyl- 
vania in 1905 was 6,036,567 pounds, with a reported value of $237,572, an increase in 
quantity of 355,390 pounds, but a decrease in value of $875, as compared with the 
figures of the previous year. This brings the average price per pound slightly below 
4 cents, as against 41 cents in 1904. This average price means little, as the range of 
reported values was between 3! and 74 cents. The statistics of production also fail 
to indicate fully the activity in the mining of crystalline graphite, as the tonnage of 
crude graphite reported as mined but not refined is not included in the totals given. 

The graphite produced in the States of Georgia, Wisconsin, Michigan, Alabama, 
North Carolina, Rhode Island, Colorado, and Nevada has generally been classed 
together as amorphous. The variation in the purity of this so-called amorphous 
graphite is extreme, some like that of Colorado and Alabama being essentially crys- 
talline and of high grade, while the graphite mined in Georgia is ap impure graphitic 
schist. The total quantity mined in the States mentioned, which rank as producers 
on the basis of tonnage in the order given, was 21,953 short tons, valued at $80,639, 
as against 16,927 tons, valued at $82,925, the revised statistics of production for 1904. 
The average price per ton determined from these figures would be misleading, 
inasmuch as the reported valnes range from $1.25 to over $100 per ton. 

In value of product New York leads with a production nearly equaling the rest of 
the country combined. Pennsylvania is second in rank, followed by Wisconsin, 
Georgia, Alabama, and Michigan in the order named. 
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The following table includes the statistics of graphite produced in the United States 
and of graphite imported into this country since 1900. In the statistics of domestic 
production the refined crystalline product is given in pounds, and the amorphous 
graphite and the imports in short tons. 


Production and imports of natural graphite, 1901-1905. 


Production. 


| Imports. 
Year. ' Quantity. | Value. : Year. Quantity. Valve. 
pounds.... 3,967,612 | | Short tona. 
1901............ | 167,714 | 
Ixhort tons.. soo |° m om 16,044 — $95,010 
pounds....: 3,936, 824 | LH dq oL ba RS 20,38% 1,165, 5541 
A | 182,1 
l on tons. ., 4, 7.9 us | 1909 ARA bes xx Re Ep 17,928 1,207, 0 
pounds.... 4,538,155 | 1904 oce b E eu 14, 195 5, 581 
908........... 225, 554 ` 
l ieee tons.. 16, 591 | , 1905 ............- eere 17, 457 | 9&3. (31 
pounds.... 5,681,177 | | 
eG ete eee 321, 372 
1994 mer tons.. 16, 927 | | | 
unds.... 6,036,567 
1906. ........... ja RS 1 318,211 | 
E f 


short tons.. 21,953 | 


This composite table shows the annual consumption of natural graphite in the 
United States. A small quantity is exported, but probably mostly in the manuíac- 
tured form. To this consumption of natural graphite, to the value of a million and 
a quarter of dollars, must be added the output of artificial graphite, the value of which 
increases this sum by about 25 per cent. 


ARTIFICIAL GRAPHITE. 


The production of artificial graphite has steadily increased since its introduction 
upon the market in 1897, and in 1905 the increase was greater than ever before. 
The quantity of this variety of graphite that was manufactured in 1905 amounted to 
4,591,550 pounds, valued at $313,980, which 1s the largest quantity produced in any 
year since its first introduction on the market. This is an increase of 1,343,550 
pounds in quantity and of $96,190 in value, as compared with the 1904 production. 
The average price per pound received for the 1905 product was 6.38 cents, bringing 
the price back to about that of 1903. 

In the following table are given the quantities and values of the graphite manu- 
factured for each year since 1897: 


Production and value of artificial graphite, 1897-1905. 


Unit 
Year. Quantity. | Value. |value per 

pound. 

Pounds, | Cente 
jr ec PIU NM 162,382 | $10,149 6.25 
THOS MCN PC vU HDTV 185, 647 11,603 | 6. 25 
T1800 oorr A ue eee sem die DLE RD eee ee 405, 870 32, 475 s. (0 
GOO CEP orem aE dip ad dc eu 860, 750 68,860 ; A 00 
1901... 5 ieee ee Decor mel vU ute e SR oe dns an DEAE Ee LU 2,500,000 , 119,000 47% 
1902... 22- "rc ETE 2,358,828 | 110,700 10 
ipo —— aN ae — X POR ER SR he a ee Lh ce 2, 620, 000 + 178,670 6. «2 
pil TT "PP 3,248,000 , 217.790 6. 70 


DOOD cerca A Detect tare an arth ise uera ek to skates Sones Ue eu DLE me 4,691,550 | 313,980 6.55 
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It would appear from these statistics that the use of the artificial product is being 
rapidly extended, and it probably now comes into competition with the natural 
graphite in many lines of manufacture, especially in the electrical trade. For cer- 
tain purposes, however, it seems certain that nothing can take the place of the min- 
eral, and that the production of crystalline graphite in this country will steadily 
increase. 


WORLD'S PRODUCTION. 


In the following table is shown the world's production of graphite, by countries, 
in 1903 and 1904: 


World's production of graphite, 1903 and 1904. 


[Short tons.] 


1908. 1904. 
Country. NIME ae NE ESSE M SEE? 
Quantity. Value. Quantity., Value. 

A ee ex = fee a 
United States 20.00.0000. 0c ccc c cece cece een nhe ia 18,860 | $225, 551 19,768 | $321,372 
y. ELS S: IEE E T E AE E E T 32,616 | 382, 148 31, 584 386, 082 
Canada ide TOR 728 23, 745 452 ! 11, 760 
a Sees eto eee at ae OA a 26,998 1,952,529 | a 29,187 . 2,110,873 
Pita eG ARN RNC 139 689 17 | 130 
e os Loos eens A id Disque dece 4,099 | 35,411 4,171 | 40, 122 
A ————— 3,801 | 82,474 8,617 | 81,288 
EA E A A A A N atid Cute h etiaAa 8,730 | 28,855 | 10,764; 44,512 
DADA A ete Co UU wees EL [eR 126 10; 900 |. uu seno eset vt 
MEXICO. dense eee LAS Le eons see evel 1,548 | 41,635| 1,069! 47,436 
Sweden A —————— 28 958 61 1 755 
Total. ou sla c E Brev bu NM EIU DU PDC 97,673 |2, 784,978 | 105,923 | 3,042, 199 


LITHIUM MINERALS. 


By EpMuUvNb Oris I ovk. 


SOURCES. 


Practically the only minerals which have been mined as ores of lithium-have 
been amblygonite, lepidolite, and spodumene. Amblygonite, the phosphate of 
lithium, contains the highest percentage of the metal, but on account of its less 
abundant occurrence is of less importance than the other two, which are 
silicates, ‘ 

Amblygonite has been found in commercial quantities only near Pala, San 
Diego County, Cal. The mineral was found here in 1902, but was not mined 
until 1904, and the production seems to have fallen off again completely in 19035. 

San Diego County is also the sole region in the United States where 
lepidolite, or lithia mica, is produced in commercial quantities, and the principal 
mines are in the vicinity of Pala. Two other localities where lepidolite is abun- 
dant are known in this county, one of which is near Banner and the other near 
Julian. No work other than assessment work was done in 1905 in any of the 
San Diego lithia mines, with the exception of one, and that produced only 21 
tons of ore. 

The spodumene mines are located in Pennington County, S. Dak., the prineipal 
oceurrence of the mineral being at the Etta mine, near Keystone, where the 
spodumene occurs in enormous crystals, which lie at all angles in an extremely 
coarse pegmatite carrying small quantities of the cassiterite (oxide of tin), 
which led to the original opening of the.mine. Crystals of spodumene have 
been measured in this mine which were 30 feet long and about 30 inches in 
diameter. 

Most of the lepidolite which has been mined in the United States has been 
sent to foreign countries for use, but nearly all of the spodumene has been 
taken by domestie chemical manufacturers. 


USES. 


The principal use of lithia ores is for the manufacture of the carbonate of 
lithium, which is utilized in the solid form and in solution for medicinal pur- 
poses, principally for the manufacture of the so-called “ lithia waters." Lithium 
salts are used also to a small extent in the manufacture of compounds for the 
production of colored fire. The metal tinges a flame with a beautiful shade of 
red. 

PRODUCTION. 


For several years there was a great overproduction of lithium minerals under 
the mistaken impression that there was a large demand for them. There was, 
however, sharp retrenchment in 1905, and the production fell to practically 

1271 


1272 MINERAL RESOURCES. 


nothing, being only 21 short tons, valued at $252, all from San Diego County, 
Cal. During 1904 the production of lithium minerals in the United States 
amounted to 571 short tons, valued at $5,155, whereas during 1903 the produc- 
tion was 1,155 short tons, valued at 323,425, The mines of Pennington County. 
S. Dak., which formerly produced the greater part of the lithium ore raised in 
the United States, were entirely idle during 1905. The present outlook seems 
to be that no mining of any importance will be done until the stocks of ore now 


on hand have been considerably depleted. 


IMPORTS. 


During 1905 there were no imports into the United States of lithium salts, as 
compared with imports of 19 pounds, valued at $48, in 1904; 5,596 pounds, 
valued at $2,660, in 1903. and 5.5350 pounds of lithium carbonate, valued at 
$8,028, and 15,686 pounds of other lithium salts, valued at $14,913, in 1902. 

The precious spodumene known as kunzite has been mined to some extent 
and bas been cut into gem stones, An illustrated account of the kunzite and 
lepidolite mines of California, written by Dr. George F. Kunz, was published 
in 1905 by the California State mining bureau.” 


a Kunz, George F.. Gems, Jewelers’ Materials,and Ornamental Stones of California: Bull. No. 
37, California stato Min. Bureau, 1905, 


MAGN ESITE. 


By CHARLES G. YALE. 


PRODUCTION. 


The total output of magnesite in the United States continnes to come from the 
State of California, but no increase of moment for the year 1905 is to be noted. The 
demand for both crude and calcined native material is limited on the Pacific coast, 
about 3,000 short tons crude per year being all the market will take. The production 
in 1905 was 3,933 short tons, valued at $15,221. Practically all the supply continues 
to come from the deposits at Portersville, Tulare County, where they lie close to the 
railroad. At that point the cost of quarrying is only about 50 cents per ton and haul- 
ing to the cars is $1.30, so that the total cost is about $2 per ton. The railroad haul 
to San Francisco is 275 miles, and the crude may be laid down in that city from the 
point noted at a total cost of about $5.50 per short ton. Far the larger part is calcined 
at the mine and shipped to paper factories in Oregon. A smaller portion goes to a 
liquid carbon-dioxide plant at Sedan, where it is calcined and the gas collected. The 
residue is sold to the paper mills. The calcined magnesite is valued at from $11 to 
about $14 per ton. 

A number of new deposits have been discovered of late in California, but none of 
them have become productive except the well-known deposits back of Livermore, 
Alameda County, owned by the American Magnesite Company, which commenced 
producing in a small way late in 1905, but the output has not yet become a factor in 
the markets. The product is hauled 32 miles to railroad in steam wagons and is 
then shipped to Oakland, where factories have been erected for the manufacture of 
various products, including magnesite brick. It is expected that in the immediate 
future these factories will all be in operation. 

It has been found impossible to ship the California magnesite profitably to the 
East, owing to cost of freight. The foreign material sold in New York in 1905 at 
from $5.50 to $7.25 per ton crude, and at those prices the native produet can not 
compete with the foreign at the points of greatest consumption. Most of the mag- 
nesite imported is from Greece, though some of a superior quality is obtained from 
Austria. Of late the price has increased in New York for foreign crude, the crude 
Grecian being $6.25 to $7.25 per ton and the calcined $16.75 to $17.75 per ton. This 
increase is due to several causes: The demand both in Greece and elsewhere has 
increased; the two principal companies in the island of Eubwa, Greece, have formed 
a trust or syndicate, thus eliminating competition, and labor at the Grecian quarries 
has become more expensive. On the island of Euboea, where the quarries are 
located, the raw material now costs 19 to 22 francs per ton of 2,240 pounds. Caustic 
calcined magnesite costs at the same place 67 to 70 tranes gold per ton, according to 
quality. The price includes cost of bags. Dead-burned magnesite brings 5 francs 
more perton. Freight must then be paid to New York, which is the market for 
foreign magnesite in this country. Tlus rise in the price of foreign material is not 
apt to raise the price 1n California, because many new deposits have been found there 
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on which work may commence at any time and rapidly cause an increase of produc- 
tion. In fact, one company is now opening new deposits of such a nature and so 
located that the erude material may be laid down at the factory at a cost of from 
$3.50 to $4 perton. Most of the deposits thus far found are so far from railroad lines 
that the cost of hauling to cars forbids competition, under the present price and con- 
ditions, with known deposits handy to railroad stations. 

The demand for magnesite brick on the Pacific coast is quite small, and thus far 
no brick has been made there, though a new factory is about to start operation for 
the purpose. Other maynesite brick factories in the United States continue to manu- 
facture, though large quantities are imported from Austria. The use of magnesite 
brick and plaster for furnace lining is increasing in this country. 

No magnesia has thus far been made from the native product, though it is about 
to be manufactured in California. The two factories making light magnesia in Mil- 
waukee, Wis., use for the purpose a dolomite carrying 434 to 44 per cent of magnesia. 
They obtain the dolomite laid down for about $4 per ton, while imported magnesite 
costs at that point $9 to $10 per ton, so that the imported magnesite is not used for 
this purpose. 

Magnesia as an adulterant for paint has not been found as good for the purpose as 
baryta, as it does not take up oil so readily, and it settles to the bottom in the mann- 
factured paint. As a result the paint men have given up the use of magnesite. 

Experience in California shows that the properties nearest the railroads have a 
distinct advantage over those distant from them, where the home market is limited 
and the prices realized low. Long hauls by team add so materially to cost that 
deposits requiring this are now idle. Of some half a hundred known deposits of 
magnesite in California only two are now being mined, though any marked advance 
in price or demand would lead to the starting up of several more of the quarries. 

The following table gives the quantity and value of crude magnesite produced in 
the United States from 1891 to 1905, inclusive: 


Quantity and value of crude magnesite produced in the United States, 1891-1905. 


[Short tons.] 


l 
Year. Quantity.| Value. | Year. anaes Value. 
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IMPORTS. 


'The imports of magnesite into the United States for 1904 and 1905 were as follows: 


Imports of magnesite into the United States in 1904 and 1905. 


[Pounds.] 
1904. 1905. 
Quantity. Value. Quantity. Value. 

Magne-ia: 

Calcined, medicinal.............................. 15, 546 $3, 190 13,551 $2,778 

Carbonate of, medicinal.......................... 15, 098 1, 089 21,901 1, 360 

Sulphate of, or Epsom salts....................... 4,085, 817 18, 957 9, 039, 099 38, 084 
Magnesite: 

Calcined, not purified ............................ 47, 143, 094 203,816 | 134,595, 334 596, 355 

CHUNG Sesso exuxeE ca E ES c RE ad 30, 265, 178 83, 012 14, 152, 466 63, 264 


In addition, magnesium not made up into articles was imported to the value of 
$12,190 in 1904, and to the value of $22,205 in 1905. 

These imports came from Greece and Austria—mainly from the former country. 
While the imports of crude magnesite have fallen off one-half, it will be noted that 
the imports of the calcined have very materially increased. This increase alone 
amounts to 87,452,240 pounds, or nearly double the total quantity of calcined im- 
ported in the previous year. This shows a very large increase of consumption in this 
country, while the figures of production show that only a small proportion of that 
used here is mined in the United States. It is not that the mines of California are 
unable to make a larger output, but that the freight rates from San Francisco to east- 
ern cities are such as to prevent competition with the foreign material at the points 
of greatest consumption in this country. 


USES. 


In the crude state magnesite is used for the manufacture of carbon-dioxide gas; 
calcined it is used in the manufacture of paper from wood pulp; and as a refractory 
material in brick or plaster form for lining furnaces, covering steam pipes, as artificial 
lumber, as composite stone for lithographing, as an adulterant for paint, etc. "The 
magnesia chloride is an excellent bleaching agent. The light carbonate or magnesia 
alba levis is used for medicinal and toilet purposes. The sulphate, known as Epsom 
salts, is mainly used in warp sizing or weighting in cotton mills, and lesser quantities 
are used for medicinal purposes. The hydrate is used in sugar manufacture. 

The calcined magnesite, generally in the form of brick, is now universally recog- 
nized as the best material for lining basic open-hearth furnaces, cement kilns, ete. 
It may be employed to advantage wherever high temperatures and chemical reactions 
are usually detrimental to dolomite, chromite, and silica brick. The distinctive 
characteristics of a magnesite lining are durability, freedom from moisture and 
silicic acid, and resistance to corrosion when exposed to the action of basic slags and 
metallic oxides. The rolling mills of the Pacific coast all use the material for 
bottoms in their furnaces. The magnesite bricks made in this country come from 
the Fayette Manufacturing Company, of Layton, Pa., and the Harbison-Walker 
Refractories Company, Pittsburg, Pa. A plant has been recently completed by the 
Rose Brick Company, at East Oakland, Alameda County, Cal., for the manufacture 


of magnesite brick. 
. OCCURRENCE. 


Aside from Greece and Austria, magnesite is found in Silesia, Germany; Minsau, 
Hungary; in Swedish Lapland; in the Ural Mountains, in Russia; in Quebec, Canada; 
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in India; in the Barberton district, Transvaal, South Africa, and near the district of 
Lourenço Marquez, Africa. Magnesite occurs in the United States in Massachusetts, 
Maryland, Pennsylvania, and California, but only in the last-named State have the. 
deposits been commercially utilized. The principal producing point in California is 
still in the vicinity of Portersville, Tulare County, though, as already stated, the 
mines of the American Magnesite Company at the junction of Alameda, Stanislaus, 
and Santa Clara counties commenced producing toward the end of the year. 

Mr. Frank L. Hess, of the United States Geological Survey, has recently described 
“Some Magnesite Deposits of California,"'4 after visiting the principal mines in that 
State. The geological features of occurrence are mentioned, the economic features 
referred to, and descriptions are given of the methods of burning magnesite and of 
manufacturing the liquid carbon dioxide. 


FOREIGN MAGNESITE AND MAGNESIUM CEMENT. 


In accordance with request of American cement manufacturers, instructions 
were issued by the Government to consular offices at certain foreign points 
calling for information in regard to magnesite and magnesium cement. The 
replies are published in the Daily Consular Reports, No. 2276, Department of Com- 
merce and Labor, June 6, 1905.2 From these consular letters the following infor- 
mation is compiled: 


AUSTRIA. 


The only company operating magnesite mines in the Vienna district is the 
Veitscher Magnesitwerke Actiengesellschaft, which has its head office in Vienna. 
The works and the mines of the company are at Veitsch, about 5 miles from the 
Mittersdorf-Murzthal Railway station in the province of Styria. This is stated to be 
the principal company in the world operating magnesite mines. The production of 
magnesite by this company in the year ending June 30, 1902, was 59,450 tons, and 
71,016 tons in the year 1903. This company’s exports of calcined magnesite to the 
United States during the years ending June 30, 1901 and 1902, were 30,000 and 
35,000 tons, respectively. Only calcined magnesite is exported. 


GREECE. 


There are but two companies operating magnesite mines near Athens at the 
present time, the Anglo-Greek Magnesite Company (Limited), of 24 Finsbury 
equare, London, England, and the Society of Public Works, Athens. The first 
named operates the magnesite quarries of the Monastery Galataki, on the island of, 
Eubwea, about 10 miles from the port of Limni, where the magnesite is loaded upon 
vessels. The output of the quarries of Galataki during 1902 and 1908 was as follows 
in long tons: 


Magnesite output of Galataki quarries, and exports to the United States, 1902 and 1903. 


[Long tons.] 


* x : 
Raw magnesite. Caustic calcined 


magnesite. 

TIN = | === — --——- == Dead 

Year. Exported Exported burnt 
to to magnesite 

Output. tno United] QUIPUL | the United ii 
States. States. 

dx | __— E — Lm 
A YR Carr 14, 600 6, 647 8, 500 DIB Lees oves? 
DOOD SN SERM 26, 300 8, 200 3, 550 125 . 1.200 


a Contrib. to Economic Geology, 1905, Bull. U. S. Geol. Survey No. 285, 1906, pp. 385-392. 
b Daily Cons. Repts., No. 2276, June 6, 1905. 
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The Society of Public Works of Athens is working the underground magnesite 
mines of Mantudi and Limni, on the island of Eubcea, but the records of the consu- 
late show that the company invoiced shipments to the United States amounting to 
7,390 tons of magnesite and 98 tons of fire brick in 1902, and 2,335 tons of magnesite 
in 1903. The Athens agent of the Anglo-Greek Magnesite Company (Limited), Mr. 
G. F. Haar, states that calcination of magnesite, to produce both caustic and dead 
burnt, has increased to a large extent, and that about one-half of the output of raw 
magnesite is now calcined before shipment. The “ton” is of 2,240 pounds. Raw 
magnesite costa from 19 to 22 francs, gold, per ton of 2,240 pounds, free on board, at 
the island of Eubcea, where the quarries are located. Caustic calcined magnesite 
costs, free on board, at Eubcea from 67 to 70 francs, gold, according to the quantity 
bought. The price includes cost of bags. Dead burnt magnesite brings 5 francs 
more per ton. The prices of magnesite have recently increased. This is due to sev- 
eral causes: (a) The demand, both local and foreign, has grown; (^) the two princi- 
pal companies have formed a trust or syndicate, thus eliminating competition; (c) 
the fall in the exchange has raised the value in gold of the paper drachmas, and has 
thus rendered labor more expensive. 

Freight from Eubœa to New York is 9s. 3d., to Philadelphia Is. more per ton. 
The leading purchasers of Greck magnesite are England, Germany, Holland, and 
France. 

In addition to its uses for making or lining metallurgical furnaces for the process 
of making Bessemer steel, for manufacturing artificial cement from magnesium soils, 
for making fire brick, etc., magnesite is now being used as a source of carbonic acid 
for aerated waters, and the demand for it for this purpose is rapidly increasing. 

Besides the above-named companies, Mr. B. Boudouris, ex-minister of marine, 
Athens, is the owner of a magnesite deposit on the island of Eubwa, but he does not 
work his quarry. Exporters of Greek magnesite have to pay harbor dues and 10 per 
cent on the net profit obtained from magnesite exported annually. 


- 


HUNGARY. 


According to the firm of Alexander & Liebermann, forwarding agents and lessees 
of magnesite mines, the production of magnesite in Hungary in 1903 was only about 
7,000 tons, while the productive capacity was 27,000 tons, as follows: Hungarian 
 Magnesite Industry Company (Limited) (formerly Paul Mansfeld), 15,000 tons; 
Alexander & Liebermann, 5,000 tons; Freund (formerly United Gomor County 
Company), 4,000 tons; Friedmann, Grunfeld & Co., 3,000 tons; total, 27,000 tons. 

The Royal Hungarian mining captain at Iglo furnishes the following list of mag- 
nesite mine owners in Hungary: 

Budapest.—Alexander & Liebermann; Magnesite Company (Limited); Rimamurany Lalgotarjan 
Iron Works; Hungarian Magnesite Products Manufacturing Company (Limited). 

Hacsava.—Magnesite Industry Company (Limited). 

Jolsva.—Aaron Friedmann, Alexander Roth. 

Kassu.—People of the city of Kassu. 

Nyustya.—United Gomor Magnesite Company (Limited). 

Rathko.—Martin Grunfeld, Dr. John Davis, 

Szirk.—Hungarian Magnesite Manufacturing Company (Limited). 


The average price per ton of crude and calcined magnesite at the mines, which are 
in Gomor County, with few exceptions, varies according to the situation of the mine 
with respect to the railroad, the manipulation of the material contracted for, and 
the fee or per cent of the selling price demanded by the town controlling the mine. 
At Jolsva, for instance, the IIungarian Magnesite Industry Company (Limited ) 
pays 1.20 crowns (24.36 cents) to the town and charges 1.80 erowns (36.54 cents) 
per ton for its work in mining the ore; total, 3 crowns (60.90 cents) per ton. To 
this must be added 2 crowns (40.6 cents) for transportation from the mine to the 
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company’s works. From 34 tons of ore 1 ton of calcined magnesite is prepared, which 
costs delivered at the Jolsva railway station $6.43. At Nyustya the calcined mag- 
nesite of Mr. Freund (formery United Gomor County Company) is quoted at $6.15 
per ton, but the product is considered too full of lime and other materials. At 
Ochtina Messrs, Alexander & Liebermann quote their product at $5.22. Fault was 
found with their product by a Pittsburg purchaser, and a long-standing contract was 
canceled, much to the detriment of Hungary’s export and the benetit of Greek 
and Austrian exporters. 

In 1903, according to Alexander & Liebermann, the total quantity produced 
(7,000 tons) was exported. That more was not produced and exported was due to 
the entire renovation of the Hungarian works, as a result of the complaints of the 
American buyers. 

Preliminary statistics for the year 1903 show an import of 30,423 pounds of crude 
and 581,353 pounds of calcined magnesite, or a total of 611,776 pounds, valued at 
$6,449. The exports in 1903 were 6,906,635 pounds, almost all calcined, valued at 
$92,690. Preliminary statistics for the first quarter of 1904 show an import of 61,288 
pounds, chiefly calcined, valued at $638, and an export of 3,751,347 pounds, all 
calcined, valued at $20,580. The import in 1904 at this rate has fallen to one-tenth 
of that of 1903. 

In Hungary magnesite cement, made of fully calcined ore, and magnesite mortar, 
made of half-calcined ore, are distinguished. The first is prepared at a temperature 
of 1,5709 to 1,6002 Cel., entirely cooled and ground to a fine dust. The second is 
made at a temperature of only 700 to 750, and is likewise ground. The former is 
used for lining the bottoms and sides of smelting furnaces, the latter (caustic) for 
laving the magnesite fire bricks when making such furnace. The cement is pre- 
pared by the Hungarian Magnesite Industry Company, at Jolsva, and by Alexander 
& Liebermann, at Ochtina. 

The former company prepares bricks and other products of cement, but the charge 
has already been made, says Mr. Liebermann, that some of the bricks were made of 
Freund's magnesite from [Iaesava (near Nyustya), and found fragile and not com- 
pact. Thecomplaint against the Jolsva bricks has been that they contained too much 
iron and silicates. The former Pittsburg buyer of Mr. Liebermann's Ochtina bricks 
purchased some 2,400 tons annually, as the best in the market. Germany also 
purchased the Ochtina magnesite bricks prepared by the Nyustya company previous 
to its purchase by Freund. The last-named gentleman has attempted to put on the 
market technically better bricks, but his efforts are unavailing to win the American 
trade, so much desired, since there is still 10 to 15 per cent silicates to be found in 
the bricks. The State statistician still classifies tire bricks as clay wares; hence, 
there are no official figures as to Hungary's export of magnesite fire bricks. 


SOUTH AFRICA. 


In the neighborhood of Malelane and Kaapmuiden, 100 miles from Lourenco 
Marquez, close to the railway line, large deposits of magnesite that is sai to equal 
the best Grecian magnesite have been found, and a company has been formed to 
work and develop them. 

The veins of magnesite are of varied width, in many places being more than 100 
feet in thickness, but the central hill near what is known as Salt Creek appears to be 
one vast deposit about 2,000 feet long by 200 feet wide and upward of 300 feet high. 
According to the estimate made by the consulting engineer, the deposits of magnesite 
at this particular point exceed a million tons. The topographical position of the 
magnesite hills is such that the deposits can be quarried at a very low cost. 


MICA. 


By GEORGE OTIS SMITH. 


INTRODUCTION. 


The term mica includes a group of minerals which possess in common certain 
physical properties by which they are easily recognizable. The brilliancy, ready 
cleavage, and toughness of mica attracted the attention of the ancients, and from its 
glistening appearance this mineral derived its name. These properties, which have 
made mica one of the most widely known minerals; have also determined its eco- 
nomic value. The brilliant luster led to the early use of micaceous minerals for 
decorative effects, while the perfect cleavage into thin plates possessing elasticity 
and toughness is a characteristic which fits the mineral for many uses in the arta. 

Mineralogically, the micas are aluminous silicates having similar crystal forms and 
a perfect cleavage. The hardness is between 2 and 3—that is, mica is generally soft 
enough to be scratehed with the finger nail. The more common micas are biotite, 
the ferromagnesian variety, phlogopite or magnesian mica, muscovite or potash mica, 
and lepidolite, which contains lithium. The last named is important only as a 
source of lithia salt for the chemical trade; and biotite, because of its dark color, iron 
content, and occurrence in smaller plates, has never been extensively used. 

The two commercially important micas are muscovite, the white or water mica of 
the trade, and phlogopite, loosely termed amber mica. Muscovite is usually of a 
silver gray or light-yellow color, and is very transparent and often almost colorless; 
exceptionally, however, as in some of the Indian localities, dark red muscovite is 
found. Phlogopite is of varving shades of brown. 


OCCURRENCE. 


Few minerals are more universally distributed than the micas, but this wide dis- 
tribution pertains only to the mineral in flakes and crystals too small to be of value. 
Both biotite and muscovite occur in igneous and metamorphic rocks, as well as in 
the sediments derived from the crystalline rocks. Phlogopite appears to be confined 
to the metamorphic rocks, and generally with relations indicating its igneous origin. 
Muscovite is the mica mined in the United States and India, while phlogopite is 
obtained from the Canadian mines. 

The source of the commercial muscovite is generally pegmatite dikes. These are 
vein-like masses largely composed of the granitic minerals, quartz, feldspar, and mica, 
and are common in most areasof crystalline rocks, whether granites, gneisses, or meta- 
morphosed sedimentary formations. The dikes intrude the country rock, following 
whatever planes of foliation may be present, or cutting across these and often passing 
into irregular bodies of considerable size. In these dikes the constituent minerals 
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occur in large crystals, so as to form a “giant granite." The geologic evidence gen- 
erally supports the view that the pegmatite is really but one type of igneous intru- 
sion, the magma from which it crystallized being characterized by the presence of 
larre quantities of water, which facilitated the formation of these large crystals. 
The presence of this type of crystallization is, of course, the feature of economic 
importance, and commercial muscovite of the better grade is confined to the wide 
pegmatite dikes in which the mica occurs in large crystals or **books." 

Phlogopite occurs in dikes associated with pyroxene and apatite. So intimate is 
this association with the latter mineral that some mines originally worked as phos 
phate producers later developed into mica mines. The Canadian geologists attribute 
an igneous origin to the apatite and pyroxene, and therefore regard a similar eruptive 
origin as plausible for the phlogopite as well. 

In considering the value of an occurrence of mica, certain precautions should be 
taken. The fissile and light character of mica facilitates the easy transportation of 
large plates by small rivulets, so that the position of ‘‘ float’? mica may be at con- 
siderable distance from the ledge from which the mineral was derived. When the 
outcrop of mica has been discovered, care must be taken not to overestimate the 
quantity present. Dr. Joseph Hyde Pratt has stated the percentage of mica in 
pegmatite dikes as varying from 1 to 10 per cent, the winning of which, of course, 
necessitates the removal of a correspondingly large quantity of waste rock. The 
ratio of sheet mica to the mica mined is often low, Doctor Pratt's estimate for the 
average percentage being 10 to 15. This large proportion of scrap mica is caused by 
several factors. The mining methods may be so crude that excellent material is 
damaged. Other portions of the mica mined may be rendered valueless by reason 
of inclusions of iron minerals or of imperfections in color. Considerable mica also 
possesses planes along which there is an imperfect cleavage, which interrupts the 
true cleavage. Mica possessing these parting planes is known as ''ribbon,"' “ruled,” 
or “A” mica, and has little or no value as sheet mica. 


USES. 


The three principal uses of mica are for electrical insulation, glazing, and decora- 
tion. The first-named application probably leads in present importance, but the 
other two uses date back to ancient times, mica antedating glass, and also being early 
used to secure decorative effects. 

As an insulating material, mica occupies a place that can not be filled by any other 
substance. Its toughness and elasticity has already been mentioned, but equally 
important characters are its infusibility and softness. As used in dynamo commuta- 
tors, the latter property is essential, and for this purpose the Indian mica is reported 
to rank first and the Canadian second. In mica used for electrical purposes light 
color and transparency are not essential, but the presence of even microscopic inclu- 
sions of magnetite renders it much less resistant to punctures by the current. 

The increasing use of mica in electrical manufactures has largely modified the 
demand made upon the mining industry. Small sizes of sheet mica can now be util- 
ized in the manufacture of insulators in lamp sockets, lightning arrestors, switch 
boxes, and fuse blocks. More important even is the extensive use that is made of com- 
posite mica, micanite, molded mica, and other varieties of built-up mica sheets. In the 
manufacture of material of this class thin laminæ of irregular form and different sizes 
are arranged and cemented together to form thick sheets of any size desired. Not 
only can sheet mica of small sizes be.thus utilized, but where there are other min- 
erals included between the folia, which might destroy the value of certain sheets, 
these can be removed in the process of thin splitting. The mica board has largely 
supplanted the large-size sheets of natural mica in the electrical industry because of 
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several advantages possessed by the built-up material. The lines of molecular weak- 
ness which give rise to the pereussion and pressure figures in the natural sheets are 
avoided by the different orientation of the thin films constituting the composite 
sheet, with the result that the strength is increased as well as the resistance to arc 
punctures, The use of shellac or other cementing material increases the flexibility of 
the mica during the process of manufacture, allowing the plates to be molded into a 
great variety of forms for use in electrical apparatus. Since this material was first 
introduced its application has been rapidly extended. To-day not only is it used in 
smal] sizes in the insulation of electrical apparatus and for covering the handles of 
electricians' tools, but its strength and resistance to moisture especially fits the molded 
mica for use in weather-prooi lamp sockets and telegraph and feed-wire insulators. 

The use of mica for stove windows formerly constituted the principal demand for 
sheet mica, but this has decreased somewhat in recent years. "The increased use of 
sheet mica in incandescent gas lamps and for miner's lamps has kept up the demand 
for glazing grades, so that whatever comes into the market is readily bought. Sheet 
mica is also used to some extent for phonograph diaphrams and in various small 
boxes and other novelties. 

Scrap mica is utilized in the manufacture of a superior quality of boiler lagging, & 
mat of finely divided mica flakes furnishing a fireproof covering that has sufficient 
strength to be durable, not disintegrating like some other materials, and excelling 
asbestos and magnesia compounds as a nonconductor of heat. The superiority of 
the mica lagging appears to depend not only upon the low conductivity of the 
mineral itself, but especially upor the loose texture of the mica mat. 

Ground mica is used in somewhat increased quantities, the coarser grades in mica 
bronzes and paints and also as an absorbent for explosives. Ground mica also forms 
an ingredient in some heavy lubricants. The finest ground mica or mica flour finds 
a considerable market with the manufacturers of high-grade wall papers, the luster 
obtained by the use of the muscovite dust having the advantage of both permanency 
and brilliancy. 


PRODUCTION AND CONSUMPTION. 


Exact information regarding mica production is ditlicult to secure, and statistics 
compiled from the imperfect data are simply approximations. In North Carolina, 
which for many years has lead in mica production, the returns from the small pro- 
ducers are so unsatisfactory that they must be largely disregarded in the compilation, 
and the main dependence is placed upon reports received from the larger operators 
and from the companies which handle the output of the small miners. 

During 1905 mica production in the United States was limited to six States—North 
Carolina, Colorado, New Hampshire, Georgia, South Dakota, and New Mexico, the 
order named indicating their relative rank. 

The total output of sheet mica for these States, as reported to the Survey, was 
851,800 pounds, with a total value of $155,900. Of this quantity North Carolina is 
credited with 669,800 pounds, valued at $55,900. The increase in production over 
the previous year was largely in the other States, while the larger increase in value 
may be accounted for in part by high prices reported by producers in those States. 
A decrease in the average price for the North Carolina product is due to the increas- 
ing proportion of small mica produced for electrical uses. 

The total production of serap mica in the United States in 1905 was 856 short tons, 
valued at $15,255, an increase in value over the production for 1904. North Caro- 
lina's output of scrap mica for 1905 was 175 short tons, valued at $2,375. The sepa- 
ration of the production figures for serap mica and for the smaller sizes of sheet mica 
becomes more difficult as the use of these small sizes increases. 
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North Carolina has led in mica production for nearly forty years, New Hampshire 
being the larger producer prior to that time. The North Carolina mines are believed 
to have been opened by the Indians. The mining of mica in New Hampshire began 
at Girafton in 1803. In both States the operations have been conducted mostly on a 
emall scale, the greater partof North Carolina's product coming from many small mines. 
The demand for mica in that State is reported as good, and a larger output is ex pected 
for 1906. 1n New Hampshire development work was done during 1905 that does not 
show in the production returns, but is expected to increase largely the output for 
1906. At Alexandria, N. IL, several mines are being opened and equipped with 
machinery. The plan of operation includes also a mill for grinding the quartz and 
feldspar as well as the scrap mica, thus utilizing all the by-products. 

Among the Western States Colorado has become a producer of importance, and 
development work is reported in a number of States. 

In view of the steady demand for sheet mica of the glazing grade, the promise ia 
good for continued activity in the North Carolina mines, which furnish the best mica 
of that grade. The New Hampshire mines possess an advantage in proximity to the 
chief markets for the smaller sizes of sheet mica for electrical use and for ground 
mica, in the price of which the item of transportation forms so important a part. 

The following table includes the statistica of mica mined in the United States and 
of mica imported into this country since 1900: 


Annual production and imports of mica in the United States, 1900-1905. 


Production. | Imports. 
Year. , Quantity, Value, | Year. Quantity, Value, 
: ———Pr A | ; 
| I 
1900. Pounds, | 1900. | Pounds. 
SHUCUs. Li ses ia se RR EE i 496,283 $92,755 Unmanufactured .......... 1,592,000 220,972 
SOT ns | a 5, 497 55,202. Cut or trimmed............ 04,301 ZA SONS 
TOULT da seek ea E eatea En 147, 960 Tola 1,956, 34] 3195 0 
1901. | 1901. ME 
SCO I esa ex E dE TD SIS 360, 060 93,859 Unmanufactured .......... ' 1, 498, 722 Am, ur 
SEPAD. E Lis eere ce Heu a2,171 19,719 Cut or trimmed ............ 78, 843 AA, 9 
"TOU cxi ee aces ee een eee ots 118,578 j LOs 1,677,505 $5, (est 
= me al rc 
1902 | | 1902. AO = 
SOC case owas ey eases 373, 206 83,813 * Unmanufactured ........... 2,149,557 412,2 
Seri. Loc eee A a],400| 35,00 , Cut or trimmed ............ |o 102,299 qe, 970 
DÁ r E c FS misa Eon 
QUT M 118,819 | TOM lest iras | 2.251.556 —— 466,322 
ko 3 : E At dumm Ou up 
1903. i 1903. | 
BHCC a canere c wen qu amy 619,600 |. 115,058 ^ Unmanufactured .......... 1, 3555, 375 288 7S 
SOIHRD IS Loo dee ces tee ehaits 1,659 25,010 , Cut or trimmed ............ 67, 60) 29.1% 
, » 1 Sts Do: ea Rent 
Td 143, 128 | Tobacco (OnamOo ak >) 
1901. f j 1901. | A 
SS cece ssa A Roper 665,355 | 109,462 ; Unmanufactured .......... | 1,085,343 211,0 
l 
SOTA a1,006: 10,554, Cutor trimmed............ | 61, 986 seas 
| -— | mages AA PAM 
"TOU ae can ra suelto Mere uud | 120, 316 | ToU cee cask RRe | 1,147, 329 ABS 
1905. MESS ~ 1905. | : A AE 
SICDE, O toc A 851,000 | 155,900. Unmanufactured ........... 1.506, 352 332,422 
SUP rerne ces aa | a S56 15,255 , Cut or trimmed............ AS, ISS 51.221 


a Short tons, b Includes rough as mined or unmanufactured, 
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These statistics indicate an increase in the consumption of sheet mica the past year 
in the United States of over 30 per cent, making the 1905 consumption greater than 
that of any previous year except 1902. The imported mica comes from Canada and 
India, this country taking about one-half of the output of the Canadian mines. 
Ground mica of Canadian origin is not imported on account of the tariff. 


PRICES. 


Average prices determined from the foregoing production table would afford poor 
data for any valuation of mica, inasmuch as the prices vary widely for the different 
sizes. In North Carolina the values reported by dealers. range from 40 cents and 
25 cents per pound for stove mica down to 5 cents and less for electrical mica. 
Cirkel, in his recent report on the mica of Canada, quotes prices for medium-quality 
Canadian muscovite as ranging from 12 cents per pound for 1 inch by 3 inches, 
thumb trimmed, to $1 for sheets 4 by 6 inches; for phlogopite the prices quoted for 
the same sizes are 10 cents and 75 cents, respectively. The combined specific duty 
of 6 cents and ad valorem duty of 20 per cent on rough-trimmed mica would aggre- 
gate from 80 to 25 per cent of these prices, respectively. 

Scrap mica is valued at from $5 to $10 a ton in both the United States and Canada. 
The duty prevents importation of either the Canadian scrap or ground mica. The 
latter is quoted at from 5 to 10 cents a pound, but the ground phlogopite lacks the 
luster of the muscovite. 

The present condition of the industry in this country is that the demand is good 
lor the larger sizes of sheet mica for glazing purposes, for which use the muscovite is 
superior to the darker-colored micas of India and Canada; the smaller sizes of sheet 
can be cut into electrical mica, and the waste mica is available for the manufacture 
of micanite and other varieties of built-up mica board and also for grinding into the 
various grades of ground mica and mica flour. Thus the run of the mine can be 
utilized to a greater extent probably than ever before. 
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By Myron L. FuLLER. 


REVIEW OF MINERAL-WATER TRADE IN 1995. 
GENERAL CONDITIONS. 


The year 1905 was, on the whole, a moderately prosperous one as regards the 
mineral-watertrade. It is true that the production fell off considerably in a number 
of those States which have been classed as the leading producers, the decrease being 
especially marked in California, Massachusetts, and New York. On the other hand, 
the output has largely increased in Indiana, Minnesota, Pennsylvania, Tennessee, 
and Texas, and to a lesser extent in many other States. In fact, 30 States or Terri- 
tories have reported increased sales during the year, while only 15 have fallen below 
the output of the previous year. 

Considering the country as a whole, there was a net increase of reported production 
in 1905 of 4,575,216 gallons over that of 1904. The following table gives an analysis 
of the changes in production in 1905, including the increase or decrease in the num- 
ber of springs over 1904, the variation in the number of gallons sold, and changes in 
the value of the product. The figures given are based solely on the springs from 
which information has been received either directly orindirectly, it being considered 
undesirable and misleading to include in State totals estimates of output of springs 
which have not been heard from and which may not be producing. Forthe purpose 
of obtaining the grand total for the country, however, estimates of the outputs of a 
number of delinquent springs believed to be still producing are embodied. In com- 
paring outputs of different years such estimates are also included. 


Comparative production of mineral waters in 1904 and 1905. 


Increase | Decrease 


n VAS mus Increase | Decrense | Increase ECCE 
State or Territory. vus in gallons | in gallons | in value 

° springs | springs xol sold of product of prod- 

report- | report- i f j uct. 

ing. ing. 

CM Tu MIC d ecd IM A A A 
ATADO A. criado EA 39,379 p $19, 364 | E 
ATKRISÉS 22 v s ceo epe e EU eA ld EN aaen. $6, 606 
California..... O A E 1,821,995 |. iuo 224, 519 
Colorado ....:.. e reme ee pare pus | DAN in LC 193.592. | ode Leduc 9,918 |.......... 
Connecticut..................eslees. ! 2 | Naish etree | acte asia iwi aie 73,985 A 13, 828 
AN | TM MENOR 131,420 Lo. 24,030 |.......... 
GOO sion ici | O EE 35:040 dione edt 8, 125 
PUT RTT QU T T | 3 32,950 ón 9,899 1, oe: dics 
| A 498,943 |............ 58,697 oaov ee 


Indiàna....... c eoe cca ou p se m nE 
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Comparative production of mineral waters in 1904 and 1905—Continued. 


State or Territory. | seers naa in gallons ion ale OE Ure: 
report- | report sold sold. | of product. 
ing. ing 
1 

LOW ze tere ees | Same. |.......... 189,500 |............ $14,600 |.......... 
KAS EREMO p 1 18,700 corrio 638 |.......... 
ROTO sso sehe oes e bes | Same. .......... 107, 970 |............ 10,876 |.......... 
CMT MUNERE | A AOS 368,168 |..........-- $181, 93 
Maryland ...........cececeeceeeeeee ! Rame. |.......... 40,014 |..........-- 35. eeu 
Massachusetts .................eeu. 3 | rA NP ERES 1,011,809 |...........- | 145, 066 
MA UH pedi cita tied | 7 ERR 700,875 | — 158,768 '.......... 
Minnesota .il2lclilccee kn Enn aptas 6,779,150 |............ 111,425 iia 
Mississippi. ..... 0.00.2... eee eee - RP Corre een 2,131 | isis reus | 6,911 
A S Luce co obici uk east a E RETO SS MEE cox o e 23.789 Losses 
New Hampshire ................... Same. .......... | 91,490 !............ | Mia 
New Jersey ........... cee sese 1 MER : 205,610 |............ 20.594 |. iswvisss 
New Y otl cache stalin sects ines itu Cn | eR HE 732,639 | coord ist 130, 564 
North Carolina..................... Bebo aude 35,200 ew reste 11; 8,2. cee ese ss 
OMG dor cet bse ede aes IO. ERE 280, 841 11,167 cove ecu 
A d Sd tb 2S Piso seats? KEEN FT IGA visu esate aes 5, 189 
Pennsylvania ...................... | rc cdo 579,944 |............ 103,648 |.......... 
Rhode Island ...................... Same. TEENS A TORS costo ieu ue E Rd 1,101 
South Carolina............ Lulu... M Line EE eire TAD Locas Loss E Sols RE ERU AE 1, 578 
Tennessee Loi ii I EE 029,301 A 89,812 |.......... 
COMBS Loeb csv E S eu eg IH: Sees 381, 470 |............ 79,498 | ......... 
A others oat i seh Same MM 10,000 |............ 1,200 1:2 oes 
VIZIR over ce teet e ees ea QS I adi 267,104 |.......... 
Washington................eessss. Same. ... ...... 5. 100. cose sos xe eae ttle ce ce 479 
West Virginian oA eR D hex 0 uss Ses gui 85, I8R os 34,423 |.......... 
Wisconsin...... lisse eese nene ree 70,000 |............] Ls seesess- 91, 820 

States or Territories not included 

above: Arizona, District of Co- 

lumbia, Idaho, Indian Territory, 

Louisiana, Montana, Nebraska, 

Nevada, New Mexico, North Da- 

kota, Oklahoma, South Dakota, 
and Wyoming (net gain) ........ A esta axe 975, 065 19,866 |.......... 

TOtül.--i 00 ERE ELLA 90 | 10 | 10,659,967 | 6,114,751 | 1,096,118 $23, 7 

Net increase ................. 80 ee venue 4,575,216 Leve 272. 378 AAA 


A study of the returns received from the spring owners shows that the falling off 
in production was confined mainly to the large producers, the smaller ones holding 
their own or even showing an increase of trade. The general satisfactory condition 
of this small trade is shown especially by the large increase in the number of springs 
reporting during 1905 (see table, p. 10), the returns being 80 in excess of the number 
reporting in the previous year. Not only is it the small producers which have 
shown the largest gains, but it is the States having the greatest number of such 
producers that show the most marked increase in production. 

The causes tending to decreased output of the larger springs are widespread. 
Perhaps the most important was the abundant rainfall which, taking the country as 
a whole, characterized the summer of 1905 as compared with the summer of 1904, in 
the fcrmer of which severe droughts were felt in nearly all of the Eastern and Central 
States, causing a general failure of wells and springs and the deterioration of the 
quality ot many city supplies, all of which tended to lead toa greater demand for 
mineral waters than in the succeeding more humid year. In the States affected by 
yellow fever the quarantine tended to decrease the shipments to other States, but 
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seems to have led to an increased demand for table waters for local consumption in 
the cities. In a few cities, as at Minneapolis, the pollution of the public water sup- 
plies or other similar causes led to a greatly increased use of table waters, while in 
other localities, as at Brockton, in Massachusetts, the introduction of better city 
supplies led to a material falling off of the mineral-water business. Some springs, 
from which large quantities of water have previously been taken and sold, have 
during the year been turned into public supplies, still further lowering the output 
credited to the mineral-water trade. On the whole the outlook is encouraging, the 
use of mineral waters is growing, and the number of springs furnishing waters for 
the market increasing. 


PRODUCTION. 


In 1905, for the first time, the attempt has been made to differentiate table and 
medicinal waters and to present statistics as to the use of springs as resorts and for 
bathing. It is difficult to draw a line between table and medicinal waters, as many 
are used for both purposes, and the shipper often has no means of determining the pro- 
portion applied to each. In nearly all cases the estimates of the owners have been 
taken, and where these have not been furnished the waters have been classified 
according to composition or price. Where the price is the basis of classification, the 
locality has also been considered. Medicinal waters in the North rarely bring less 
than 25 cents per gallon, but in the Southern States much water selling even as low 
as 10 cents or less per gallon is used for medicinal purposes. 

The following table, which includes only output and sales actually reported, gives 
a summary of the mineral water production in 1905, including the number of springs 
reporting, the number of gallons sold, the average price per gallon, and the value of 
both medicinal and table waters. "The last three are included in the mineral-water 
report for the first time. 


Production and value of mineral waters in 1905, by States. 


ber of Quantity AM Value of | Value of [Total value 
State or Territory. springs sold: per medicinal table of mineral 
report: gallon. Waters. waters. waters, 
ing 
Gallons, Cents. 

AlibünmaB....:.2- 2] ] be pz e eo Ru 7 97,269 41 $20, 321 $3,383 $23, 704 
ATKANSAS 56 lccscocucuntsalecokinat | 7 474, 005 11 31,001 19, 500 50, 501 
Calor. tds 39 | 1,934,784 35 529, 889 145,325 675, 214 
Colorado, a a e 14 903, 600 14 29, 903 100, 720 130, 623 
Connecticut cun. rasa 8 205, 115 11 4,250 19,112 23, 362 
Flörida A ei Oo SE 8 140, 920 20 28. 130 Veeco ev rns 25,170 
o osse O EEUU 8 270, 249 14 31, 625 2, 994 37,619 
PIONS os ce Keio E E E 11 425,750 11 8, 097 35, 998 47,995 
A ER ors 23 897,175 45 429, 992 5, 190 435, 182 
T C ——— 3 303, 500 10 31,300 |............ 31,300 
SL M—————— se 16 213, 050 2 43, 068 4, 610 47, 708 
Kentucky. e e a Rer Rx REESE wes 5 383, 750 11 29,541 12.874 42,415 
Louisiana ll 2 774, 652 8 16, 337 45, 769 62, 106 
MAING yc VuoDene e hec Sh alt 29 1, 167, 757 21 132, 740 113,419 246, 159 
Maryland... 520022 -0o<eevedeus oes 5 456, 214 | 10 18,152 26, 475 41, 627 
Massachusetts ........ coooooo.... | 09 | 4, 202, 263 5 19, 995 188, 424 208, 419 
Michigan second e ones 17 2, 681, 800 10 | 3^, 000 238, 288 277, 188 
Minnesota n 6 | 7,041,650 1! 1,615 131, 325 132, 970 
Mississippi .........---- NEAN | 9| 306,000 17l 23485 29, 500 53, 347 
MSODEL sesion | 15 470, 750 16 61, 830 15, 650 77,480 


New Hampshire ...ooo.coonccomoo.. 5 813, 050 24 172, 250 25, 100 197, 350 
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Production and value of mineral waters in 1905, by States—Continued. 


| Num- E i 
| ber of Quantity | REC Value of Value of Total value 
State or Territory. springs sold : l er medicinal table of mineral 
report- i I waters. waters. waters, 
ing gallon 
— — —— ) M — ge ET fee eR ' 99 e HM — o 
Gallons. Cents. 
New JerHev ici ii 10 394, 060 12 $5, 570 $39, 827 £415,397 
New Mexico siseweckiewefusrenpteWe 6 75, 500 21 4,415 11, 605 . 16,00 
NEW Viki da 40 | 5,619,878 12 169, 079 453, 601 652, 6N) 
North Carolina .................... 10 181, 000 1s} 30, 000 3, 744 B.7H 
ONO TN 23 943, 114 12 25,187 | 92, ^46 117,733 
DUI aa SEU Ed 9 33, 085 25 7,872 235 5,107 
Petits Iyatillacos ces vevs ex ORE UR 27 | 1,322,594 14} 111, 952 82, 161 194. 113 
Rhode Island ...................... 4 210, 30 7 5, 250 10, 219 15, 169 
South Carolina .............-ee esee 7 358, 830 | 2 60, 222 15,615 78,837 
(UICE 14 | 1,254,018 11 120, 835 15, G26 135, 561 
TOMAS E coos cle Seas eR RICEVE a Eds 28 1, 526, 970 9 123, 971 20, 450 144, 421 
Vins 6 73, 000 , 28 | 4, 000 16,550 20,550 
Virginis rl 37 2,340, 287 23 399, 091 1350, 011 549. 10 
Wushington............ eee eene 4 30, 000 33} 4, 589 9,512 | 10, 101 
West VirgiiA......ooomooommmomm... 6 90, 728 55 SNOER ccce ias | 56. 053 
Wisconsin .......0. 0... cece eee ceeee l 27 | 6,650, 834 22 240,613 1,214,102 1,454,715 
States or Territories not ineluded | 
above: Arizona, District of Co- 
lumbía, Idaho, Indian Territory, | 
Montana, North Dakota, Okla- | | 
homa, South Dakota, and Wy- 
ODIE eov cp oa OR REEECEWED RES 11 667, 300 13) 64, 080 26,819 90, «J9 
E E A) 
| 


A 561 | 46,544, 361 Hi 3, 133, 512 3,357,709 | 6,491,251 
| 


To the production above recorded, which includes only the output and sales actu- 
ally reported, should be added the estimated output of certain delinquent springs. 
These, in 1905, numbered 167, of which 35 reported sales in 1904, with an aggregate 
volume of 1,568,580 gallons, valued at $480,552. On the assumption that these 
springs are still producing, and that their output for 1905 is two-thirds that of the 
previous year, the following total estimate is obtained by adding their number and 
output to the totals of the preceding table: 


Total estimated production of mineral waters in 1905. 


N E 
rd Quantity Value. 
springs. sold. 
| Gallons. 
Springs reporting AA oo des okie ee eee ue vx Wa tue mque 564 46, 514, 361 $6, 191, 251 
Delinquent Springs: A ROLE EE since eee 167 1, 045, 720 320. 360 
A RERO EY Pe 781 | 47,590,081 6,811, 611 


STATE OF TRADE. 


The condition of the mineral-water trade in 1905 as compared with 1904 has 
already been mentioned. Briefly, there was an inerease of 80 in the number of 
springs reporting sales, a net increase in production actually reported of 4,575,216 
gallons, and an increased value of reported sales of $272,378. If the estimate for the 


a Excluding 16,905,000 gallons, valued at $3,200,000, not used as mineral waters, but included in 
1904 report. 
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delinquent springs is taken into account, however, there has been a loss of 3,133,419 
gallons and a decrease of $386,839 in the value from the estimated product for 1904. 
On the same basis the output for 1905 would appear to be less than that for any year 
since 1899. In reality, however, the output has probably been exceeded only in the 
banner years 1901 and 1902, the actual reported sales in 1905 being greater than 
those of all other years. In fact, the returns, which form the most reliable basis for 
comparison, not only show no decrease in value, but indicate a steady increase 
of output during the last three years. The number of producing springs is more 
than three times as great as it was twenty years ago, and nearly twice as great as 
ten years ago. If the average rate of increase continues, mineral springs will soon 
take their place among the leading resources of our country. The following table 
gives the number of springs and the output and value of mineral waters cf the 
country as a whole from 1883, when statistics were first collected by the Survey, 
down to 1905, inclusive: 


Estimated production of mineral waters, 1888-1905. 


Number Number 


Year. of Quanity Value Year. of ipe od Value 
springs i springs i 
Gallons. Gallons. 
1888 .......... 189 7,529,423 | $1,119,608 || 1898.......... 484 28, 853, 464 | $8,051, 833 
1884 .......... 189 10,215,328 | 1,459,143 || 1899.......... 541 39, 562, 136 6, 948, 030 
1885-2065 ses 224 9,148,401 | 1,312,845 1900.......... 561 | a 45, 276,995 | @5, 791, 805 
1886 .......... 225 8,950,317 | 1,284,070 47, 558, 784 6, 245, 172 
1887 ......2. 215 8,259,609 | 1,261, 463 1901.......... 659 o 661 | a7, 443, 904 
1888 .......... 198 9,578,648 | 1,679,302 55, 771, 188 7, 586, 962 
p atoi. E 258 12, 780, 471 1,748, 458 1902.......... 721 [ 63,174,552 | a 8,634, 179 
1890 .......... 273 13,907, 418 | 2,600,750 64, 859, 451 8, 793, 761 
1891... 288 18,392,732 | 2,996,259 1908.......... 725 | a 40,107,147 | 26,788, 426 
1892 .......... 283 21,876,604 | 4,905,970 51,242,757 9, 041,078 
1898 .......... 330 23, 544, 495 | 4,246,734 1904.......... 738 | a 41, 969, 145 | a6, 218, 873 
1894 .......... 357 21,569,608 | 3,741,846 | b 50, 723,500 | 57,198, 450 
1895 .......... 870 | 21,463,543 | 4,254,887 [e - pees a6, 491, 251 
1896 .......... 877 25,795,312 | 4,136,192 47, 590, 081 6,811,611 
[^ MEM 441 | 23,255,911 | 4,599,106 
i 


yeas. actually reported. 
b Excludes 14,995,000 gallons, valued at $3,000,000, turned into public supplies but included in origi- 
nal estimate for 1904, and 2,000,000 gallons, valued at $200,000, used otherwise than as mineral water. 


The following table supplements the preceding by giving the reporting number 
and the total number of springs, and the quantity and the value of mineral waters 
reported sold for each State during the last two years: 


Number of mineral springs, quantity and value of mineral waters sold in 1904 and 1906. 


1904. 1906. 
State or Territory. report ea Quantity. | Value. report Bee Quantity. | Value. 
Gallons Gallons. 

Alabama............ 6 9 17,890 | $4,840 7 10 57,269 | $23,7 
Arlzona............. 8 4 2, 850 233 1 A etus emsaes 
Arkansas ........... 5 8 534, 440 97,107 7 8 474, 005 50, 501 
California........... 85 44 | 8,756,779 | 899,763 89 47 | 1,984,784 675, 214 
Colorado............ 12 19 780,078 | 120,705 14 19 903, 600 130, 623 
Connecticut ........ 6 15 219, 100 87, 190 8 15 205, 115 23, 362 
District of Columbia 0 Dc cstescesa ETET ces: 2 2 pep KR EE AE 


Springs 
report- 
ing. 


aB eoan = BE mw oo 


an 
© 


c.o..e.nneren.n cn jonann o. rnnoo 


eco 


"9-9 


"*e"—"-"-"2c:* 


"ctn 
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Number of mineral springs, quantity and value of mineral waters sold in 1904 and 1905— 
Continued. 
1904. 
State or Territory. | Springs Total 
Eug springs. Quantity. | Value. 
Gallons. 

Fiorida os cee. si oes 8 5 9, 500 $1, 140 
Georgia ...oooooooo.. 7 10 305, 294 45, 744 
Idihüoz iini elu 1 I snos PM REND, 
Illinois.............. 14 21 a 392, 800 | a 38,096 
Indiana............. 16 24 894,222 | 376,485 
Indian Territory.... 1 A eos 
TOW Rice lcs rérA rex 3 T 114, 000 16, 700 
Kansas.............. 16 18 194, 350 47,070 
Kentueky........... 5 5 275,70 31,539 
Louisiana........... 1 B E ene ese 
MAIUELi uada E 23 30 | 1,535,955 | 428,083 
Maryland........... 5 8 416, 200 41, 320 
Massachusetts ...... 56 70| 5,214,068 | 353, 485 
Michigan ........... 19 28 | 3,385,675 | 118, 422 
Minnesota .......... 4 6 902, 500 21,545 
Mississippi .......... 6 9 332,131 | 60,258 
Missouri ............ 18 26 333, 204 53, 741 
Montana............ 1 Dy eek eas ete esten i stus 
Nebraska ........... 0 Lib teste cares PN 
Nevada ............. 0 AAA unes 
New Hampshire .... b 6 721,5 182,578 
New Jersey ......... 9 15 188, 450 24,870 
New Mexico ........ 1 d. ratas doo s eat oL edic 
New York........... 41 60 | 6,352,517 | 783,244 
North Carolína...... 7 13 145, 800 21, 902 
North Dakota....... 1 a EE A ES 
ONO seise rc 13 25 | 5 1, 223, 958 | 5 106, 566 
Oklahoma .......... 1 p TONS CE A 
Oregon.............. 10 60, 849 13, 296 
lennsylvania....... 21 35 743, 050 90, 465 
Rhode Island....... 4 4 206, 072 22,570 
South Carolina...... 5 11 351, 485 80, 415 
South Dakota....... 0 demas eet oiu ari quas 
Tennessee .......... 13 14 314, 717 46, 049 
TEXAS eel 14 31 ¡ 1,142,500 64, 923 
Uta scsi xs 1 d E AP Seco adi UN 
Vermont...........- 6 6 63,000 | 19,350 
Virginia ............ 35 59 | 2,117,420 | 281,998 
Washington ........ 4 4 24. 900 10, 580 
West Virginia....... 4 11 55, 540 15, 640 
Wisconsin .......... 25 38 | 6,586, 834 |1, 546, 535 
Wyoming ........... 0 2 E A 
States or Territories 

of onespring each, 

including those 

for which figures 

nre not gíven in 

the above list .....|..........]........ 2,489,667 | 148,926 

Total.......... 484 738 ,c41, 969, 145 |6, 218,873 


| 


1905. 
| e Quantity. 
Gallons. 
9| 140,920 
11 270, 249 
1 
18 425, 750 
28 897,175 
ld I okseFewii 
7 803, 500 
16 213, 050 
5 383, 7 
3| 774,652 
30 | 1,167,787 
10 456, 214 
70 | 4,202, 263 
26 | 2,684, 800 
6| 7,681,650 
10 $06, 000 
25 470, 750 
e es 
D pes ee eee 
AAA 
5 813, 050 
16 394, 060 
7 75, 500 
54 | 5,619,878 
14 181,000 
y UE E 
24 943, 114 
2 
11 33, 085 
35 1, 322, 594 
4 210, 830 
11 355, 830 
2 
16 | 1,254,018 
32 | 1,526,970 
2 
6 73, 000 
51 2, 340, 287 
4 30, 000 . 
11 90, 728 
38 | 6,656, 834 
1 
sos 667, 300 
731 | 46, 544, 361 


6, 491, 251 


a Excludes 14,995,000 gallons, valued at $3,000,000, turned into city supply, but included in 1904 


report. 


> Excludes 2,000,000 gallons, valued at $200,000, used for purposes other than for medicinal or table 
waters or for beverages, but included 1n 1904 report. 
c Exclusive 01 16,995,000 gallons, valued at $3,200,000, not used as mineral waters, 
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TRADE OUTLOOK. 


Table waters. —The trade outlook, judging from the figures, would appear to be fairly 
promising, a steady, healthy growth being looked for rather than sudden expansion. 
The' people are rapidly being educated to demand better public supplies, and if these 
are not promptly furnished recourse will undoubtedly be had to spring waters for table 
purposes. It is, in fact, in the use of such waters that the most rapid increase is to 
be expected. Of course, as purer public supplies are introduced the local demand 
for table water falls off, but usually this is more than counterbalanced by increased 
demands elsewhere. Not only will table water be extensively utilized where the city 
supplies are polluted, but their use will be extended to those cities whose supplies, 
though not contaminated, are unsightly by reason of sediment or distasteful because 
of algous growth. 

Medicinal waters. —Few if any countries can surpass the United States in the variety 
of its mineral waters and in their medicinal properties. "Their possibilities are very 
great and will undoubtedly be more extensively appreciated as time goes on. Unfor- 
tunately, for the mineral-water trade at least, the American people are relatively 
little given to the mineral-water treatment alone, and to bring about an increased 
use of springs for therapeutic purposes attractive resorts must be provided. This has 
been done in many instances, with the result that in some places, as at Hot Springs, 
Ark., the attendance rivals or even excels that of many of the famous European 
springs. The use of mineral waters for bathing purposes, especially in connection 
with sanitariums, has already become of much importance and will become still more 
so in the near future. Likewise the use of bottled waters for medicinal purposes will 
undoubtedly increase as the therapeutic value of American waters becomes better 
known. The effort of the Agricultural Department to publish accurate analyses of 
the leading spring waters now sold on the market should do much to improve the 
mineral-water trade by furnishing physicians and others with the accurate informa- 
tion as to composition which is essential for the successful treatment of disease by 
means of mineral waters. 


TRADE BY STATES. 


ALABAMA. 


The mineral-water trade in Alabama was very prosperous during 1905. The waters 
of one new spring, the Opelika Mineral Springs, were placed on the market during 
the year, which brought the number of commercial springs in the State up to 10. 
Not only were new springs opened, but the output of the old springs showed a nota- 
ble increase, the number of gallons sold in 1905 being nearly three times the number 
sold during the preceding year, while the value of the water was more than five 
times as great. The increase is due almost wholly to the general growth of the trade. 
Five ot the springs are reported to be used as resorts, having accommodations for 
over 400 people, and one is said to be used for bathing purposes. The 7 springs 
reporting sales in 1905 are given below: 

Bailey Springs, Florence, Lauderdale County. 

Healing Springs, Healing Springs, Washington County. 

Ingram Lithia Springs, near Ohatchee, Calhoun County. 

MacGregor Spring, Spring Hill, Mobile County. 

Magnolia Spring, Magnolia Spring, Baldwin County. 


Opelika Mineral Water, Opelika, Lee County. 
Wilkinson Matchless Mineral Well, Greenville, Butler County. 


ARIZONA. 


The conditions in Arizona were slightly less favorable than those during the pre- 
ceding year. Returns received from each of the 4 springs showed that only one of 
them is at present producing, the increase in the output of this spring being more 
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than counterbalanced by the absence of reported sales from other springs. The 
spring reporting is stated to be the site of a resort having accommodations for 20) 
people and conveniences for bathing. This spring is: 


Castle Hot Springs, Hot Springs, Yavapal County. 
ARKANSAS. 


The mineral-water trade in this State remains very nearly the same as in 19M, the 
springs putting water on the market still being 8 in number, of which 7 report sales. 
'This number is 1 more than in 1904, but there has been a distinct falling off of certain 
springs at the large resorts, giving rise to a net loss in the output and value of about 
11 per cent. Resorts are located at 7 of the springs, with aggregate accommie«la- 
tions for several thousand people. Facilities for bathing are provided at 4 of them. 
The springs reporting sales are as follows: 


Allen Alterative Magnesian Spring, Hot Springs, Garland County. 
Arkansas Lithia Spring, near Hope, Hempstead County. 

Arsenic Spring. Hot Springs, Garland County. 

Mountain Valley Springs, Mountain Valley, Garland County. 
Ozarka Spring, Eureka Springs, Carroll County. 

Potash Sulphur Spring, Lawrence, Garland County. 

Ravenden Springs, Ravenden Springs, Randolph County. 


CALIFORNIA. 


There was a falling off of about one-half in the production of mineral waters in 
this State during 1905, the loss being distributed over a large number of springs. A 
number of other springs were abandoned. On the other hand 4 new springs reported 
sales for the year—the Crystal Rock Wells, I-ador-a, McDowell, and Sausalito springs. 
while a number of others which did not put water on the market in 1904 producel 
considerable quantities in 1905, Many of the springs also report increased outputs. 
All but one-fifth of the output is sold for medicinal purposes. Twenty-six of the 
springs are said to be used as resorts, with accommodations for over 5,000 people. 
At 16 springs the water is used for bathing purposes. The 39 springs reporting sale 
are as follows: 


“tna Spring, Lidell, Napa County. 

Alder Glen Spring, Cloverdale, Sonoma County. 

Alhambra Spring, New Martinez, Contra Costa County. 

Allen Springs, Allen Springs, Lake County. 

Bartlett Springs, in Coast Range, Lake County. 

Blair's Mineral Spring, near Mono Lake, Mono County. 
Bradley Spring, near Ramona, San Diego County. 

Buckman Spring (California Club Water), 4 miles south of Pine Valley, San Diego County. 
Bythinia Spring, Santa Barbara, Santa Barbara County. 
California Geysers, The Geysers, Sonoma County. 

Castalian Spring, Inyo County. 

Castle Rock Springs, Castle Rock, Shasta County. 

Cook Spring, 28 miles west of Williams, Colusa County. 
Crystal Rock Wells, Orange, Orange County, 

Duncan Springs, Hopland, Mendocino County. 

Fouts Spring, Snow Mountain, Colusa County. : 
I-ador-a Spring, Napa County. 

Isham Springs, 12 miles cast of San Diego, San Diego County. 
Lytton Spring, Lytton, Sonoma County. 

McDowell Spring, Hopland, Mendocino County. 

Mercy Hot Spring, Fresno County. 

Mount Ida Mineral Spring, Oroville, Butte County. 

Napa Soda Spring, Napa Valley, Napa County. 

Pacific Congress Spring, Saratoga, Santa Clara County. 
Samuel Soda Spring, near St. Helena, Napa County. 


MINERAL WATERS. 1993 


San Benito Spring, Tres Pinos, San Benito County. 
Sausalito Spring (near San Francisco”), 

Seltzer Springs, Highland Springs, Lake County. 

Shasta Spring, Shasta Springs, Siskiyou County. 

Soda Spring, Monterey County. 

Tassajara Hot Spring, Monterey County. 

Tia Juana Spring, Tia Juana, San Diego County. . 
Tolenas Spring, 6 miles south of Suisun, Solano County. 
Tuscan Spring, 9 miles from Red Bluff, Tehama County. 
Veronica Spring, Santa Barbara, Santa Barbara County. 
Vesper Soda Spring, near Dunsmuir, Siskiyou County. 
Vichy Springs, Napa, Mendocino County. 

White Sulphur Spring, Eden Hot Springs, Riverside County. 
Witter Medical Spring, Witter, Lake County. 


COLORADO. 


The mineral water report in this State has been fairly prosperous during the year. 
The number of springs reporting sales is one more than last year, making a total of 
13, while the output shows an increase of about 16 per cent. The price per gallon, 
however, has averaged somewhat lower, so that the increase in value is only about 
8 per cent. About three-fourths of the water is used for table purposes, the remain- 
der being for medicinal use. Resorts, having accommodations for several thousand 
people, are located at 7 of the springs, but none of the waters are reported to be 
used for bathing purposes. The 14 springs for Colorado are as follows: 

Blue Ribbon Mineral Spring, Idaho Springs, Clear Creek County. 

Boulder Springs, Boulder Canyon, Boulder County. 

Canyon City Vichy Spring, Canyon, Fremont County. 

Clark Magnetic Mineral Spring, near Pueblo, Pueblo County. 

Colorado Lithia Well, Pueblo, Pueblo County. 

Columbia Spring, Denver, Denver County. 

Glaze Spring, Olney, Otero County. 

Glenwood Hot Springs, Glenwood Springs, Garfield County. 

Golden Lithia Spring, Golden, Jefferson County. 

Manitou and Cheyenne Springs, Manitou, El Paso County. 

Strontia Spring, Strontia, Douglas County. 

Ute Chief Spring, Manitou, El Paso County. 

Ute Iron Spring, Manitou, El Paso County. 

Yampah Spring, Glenwood Springs, Garfield County. 


CONNECTICUT. 


The trade conditions in Connecticut have been somewhat less satisfactory than in 
the previous year, there having been a falling off of about one-fourth in the output 
and of one-third in the value, notwithstanding that the number of springs reporting is 
2 more than last year. The falling off is to be attributed to the lessened demand for 
table water owing to the more satisfactory condition of certain public supplies as 
compared with their condition in the period of drought of the preceding vear. 
About one-fifth of the water is used for medicinal, the remaining four-fifths for table 
purposes. One of the springs is reported to be the site of a resort, with accommoda- 
tions for about 80 people. None of the waters are used for bathing purposes. The 8 
springs reporting sales are as follows: 

Arethusa Spring, Seymour, New Haven County. 

Cherry Hill Spring, Hamden, New Haven County. 

Granite Rock Spring, Higganum, Middlesex County. 

Highland Park Spring, Highland Park, Hartford County. 

Oxford Springs, New Haven County. 

Pequabuck Mountain Spring, Bristol, Hartford County. 


Stafford Spring, Stafford Springs, Tolland County. 
Varuna Spring, North Stamíord, Fairtield County. 
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DISTRICT OF COLUMBIA. 


The mineral water trade appears to have been fairly satisfactory during the year, 
the number of springs reporting sales being 2 more than in 1904. The increased 
demand was probably due to the pollution of the city supply and the resultant 
typhoid outbreak. The waters of the two springs reporting are used entirely for 
domestic purposes. The springs are as follows: 

Gitchie Crystal Spring. 

Grimes Crystal Spring. 

FLORIDA. 


The year 1905 has been the most prosperous one vet seen as regards the mineral 
water trade. Four new springs, Espiritu Santo, Green, Newport White Sulphur, 
and Suwannee reported for the first time, the total number putting water on the 
market being 5 more than in 1904. The output is nearly fifteen times as great as the 
preceding year and several times as greatas that of any previous year. The increase 
is due both to the energetic ex ploitation of a few large springs and to the placing on 
the market of the new waters. Practically all of the water is used for medicinal 
purposes. Seven of the springs are the sites of resorts, at which over 2,000 people 
can be accommodated. The water at 5 of the springs is said to be used for bathing 
purposes. The following 8 springs report sales: 

Espiritu Santo Spring, near Tampa, Hillsboro County. 

Green Springs, on Old Tampa Bay, Hillsboro County. 

Magnolia Spring, Magnolia Springs, Clay County. 

Newport Sulphur Spring, Newport, Wakulla County. 

Orange City Mineral Spring, Orange City, Volusia County. 

Panacea Mineral Spring, Wakulla County. 


Suwannee Springs, Suwannee, Suwannee County. 
White Sulphur Springs, White Springs, Hamilton County. 


GEORGIA. 


There was a slight falling off in the mineral-water trade in Georgia during the year, 
although 1 new spring—the Menlo— was added to the list of the previous vear, the 
net loss of output being about 11 per cent and of value about 17 per cent. The 
decrease is due to the falling off of the output of the springs at a single locality. All 
of the water except a very small quantity is used for medicinal purposes. Resorts 
are located near 5 of the springs and have aggregate accommodations for over 700 
people. The following 8 springs reported sales during the year: 

Artesian Lithia Well, Austell, Cobb County. 

Austell Lithium Spring, Austell, Cobb County. 

Bowden Lithia Spring, Lithia Springs, Douglas County. 

Catoosa Spring, Catoosa, Catoosa County. 

Daniel Mineral Spring, Union Point, Greene County. 

Hughes Mineral Spring, near Rome, Floyd County. 

Lith-Aris Spring, Austell, Cobb County. 

Menlo Spring, Menlo, Chattooga County. 


IDAHO. 
There is no material change in the conditions in Idaho. The 1 spring credited to 
the State reports increased sales in 1905. 


Idanha Spring, Soda Springs, Bannock County. 
ILLINOIS, 


Leaving out of account certain springs included in the report for 1904, the waters 
of which were used almost entirely for city supplies, the mineral water output has 
shown an important increase in volume over 1904, although the number of springs 
has decreased, owing to two being abandoned and one turned into city supply. 
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Somewhat over one-fifth of the output is used for medicinal purposes, the remaining 
four-fifths being used as table water. Five of the springs are used as resorts, having 
accommodations for several hundred people. At 4 of them the water is used for 
bathing purposes. The 11 springs reporting sales are as follows: 


Abana Spring, Libertyville, Lake County. 

Aqua Vite Mineral Springs, near Maquon, Knox County. 
Black Hawk Spring, Rock Island, Rock Island County. 
Diamond Mineral Spring, near Grantfork, Madison County. 
Gravel Spring, 5 miles northwest of Jacksonville, Morgan County. 
Macinac Spring, near Carlock, Woodford County. 

Mokena Mineral Spring, near Mokena Village, Will County. 
Original Springs, Okawville, Washington County. 

Perry Mineral Spring, northeast part of Pike County. 
Banicula Spring, Ottawa, Lasalle County. 

White Diamond Spring, South Elgin, Kane County. 


INDIANA. 


The year 1905 was a very prosperous one in the mineral-water trade in Indiana. 
Five new springs, Attica Lithia, Blue Mountain Laxine, David Bronson, McCul- 
lough, and Mineral Spa, reported sales for the year, making a total of 23 productive 
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springs for the year, which is 7 more than in 1904. The output was more than 
double that of the previous year, and the value also largely increased. The increased 
production is due both to the opening of new springs and to the larger output of the 
old. Nearly all the water is reported as used for medicinal purposes. Thirteen of 
the springs are the sites of resorts, which have aggregate accommodations for over 
2,500 people; at 11 the waters are used for bathing. The 23 springs reporting sales 
are as follows: 


Attica Lithia Spring, Attica, Fountain County. 

Blue Cast Magnetic Spring, Woodburn, Allen County. 

Blue Mountain Laxine, northeust part of Brown County. 
Cartersburg Magnetic Spring, Cartersburg, Hendricks County. 
Coats Spring, Logan Township, Pike County. 

David Bronson Spring, Terre Haute, Vigo County. 

Elliott Spring, Willow Valley, Martin County. 

French Lick Springs. (See Pluto, Prosperine, and Bowles Springs.) 
Greenwood Mineral Well, Greenwood, Johnson County. 

Hunter Mineral Spring, Kramer, Warren County. 

Kickapoo Magnetic Spring, Attica, Warren County. 

King's Mineral Well, 14 miles north of New Albany, Clark County. 
Lasalle Spring, Indian Springs, Martin County. 

Laxine Spring, Mount Moriah Brown County. 

Lodi Mineral Well, Silverwood, Fountain County. 

McCullough Spring, Oakland City, Gibson County. 

Mineral Spa Lithia Spring, Richmond, Wayne County. 

Mudlavia Lithia Spring, Kramer, Warren County. 

Mudlavia Sulphur Spring, Kramer, Warren County. 

Paoli Lithia Spring, Paoli, Orange County. 

Pluto, Prosperine, and Bowles springs, French Lick, Orange County. 
Vancleave Springs, Crawfordsville, Montgomery County, 

West Baden Springs, West Baden, Orange County. 

White Sulphur Spring or Neptune Spa, Union Township, Crawford County. 


INDIAN TERRITORY. 


The one spring credited to Indian Territory reports sales for 1905. It is: 
Beach Spring, Sulphur, Chickasaw Nation. 


IOWA. 


The mineral-water trade in Iowa was in a flourishing condition during the year; 
the output was nearly three times as great as in 1904, and twice as great as the largest 
output of any previous year, and the value of the waters was almost doubled. The 
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increase was. due largely to the growing demand for Iowa waters, the number oft 
springs reporting being the same as in 1904. Practically all of the waters are applied 
to medicinal purposes. Two of the springs are used as resorts, with aggregate accom- 
modations for several hundred people. At one of them the water is used for bathing 
purposes. The three following reported sales during the year: 


Boone Mineral Well, Boone, Boone County. 
Colfax Spring, Colfax, Jasper County. 
Red Mineral Spring, Eddyville, Wapello County. 


KANSAS. 


The mineral-water trade in Kansas has shown a slight increase over 1904, although 
the number of springs reporting was one less, the increase being due mainly to the 
normal growth of trade. All but about one-tenth of the water is used for medicinal 
purposes, Nine of the springs are the sites of resorts, with accommodations for 
about 900 people; at 7 the water is used for bathing purposes. The 15 following 
springs reported sales: 

AbilenA Spring, Abilene, Dickinson County. 

Arrington Mineral Spring, Arrington, Atchison County. 

Blasing Natural Medical Spring, Manhattan, Riley County. 

Boon Mineral Spring, Topeka, Shawnee County. 

California Spring, 4 miles north of Ottawa, Franklin County. 

Geuda Spring, Geuda, Cowley County. 

Hoover Mineral Spring, Onaga, Pottawatomie County. 

Lithium Spring, Mankato, Jewell County. 

Merrill Spring, Carbondale, Osage County. 

Phillips Mineral spring. Topeka, Shawnee County. 

Sand Spring, near Abilene, Dickinson County. 

Sun Mineral Spring, near Morrell, Brown County. 

Sycamore Mineral Spring, northwest part of Brown County. 

Waconda Spring, near Cawker City, Mitchell County. 

Wetmore Mineral Spring, Wetmore, Nemaha County. 


KENTUCKY. 


The year 1905 was a prosperous one in the Kentucky mineral-water trade. The 
number of springs remained as in 1904, but the business increased rapidly during 
the year, the output showing a gain of 39 per cent and the value of over 30 per cent. 
Nearly three-fourths of the water is used for medicinal purposes, the remaining one- 
fourth being used as table water. Two of the springs are used as resorts, with accom- 
modations for several hundred people; at both of them the water is said to be used 
for bathing purposes. The 5 commercial springs in Kentucky are as follows: 

Anita Spring, Lagrange, Oldham County. 

Blue Lick Springs, Blue Lick Springs, Nicholas County. 

Hamby Salts, fron, and Lithia Springs, Dawson Springs, Hopkins County. 

Lexington Lithia Springs, Lexington, Fayette County. 

White's Crab Orchard Salts Springs, Crab Orchard, Lincoln County. 


LOUISIANA. 


The mineral-water trade in Louisiana showed a marked increase during the year, 
due in part to the output of the additional spring reporting in 1905, and to the 
increase in production of the other. Much of the increase in output is probably to 
be attributed to the increased demand at New Orleans, owing to the large number 
of people who were prevented from leaving town during the hot months on account 
of the yellow fever. About one-fourth of the water is used for medicinal purposes, 
the remainder as table water. One of the springs is the site of a resort, and the 
waters are used for bathing purposes. The two springs reporting are as follows: 


Abita Spring, Abita, St. Tammany Parish. 
Ozone Spring, Pear] River Station, St. Tammany Parish. 
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MAINE. 


In general the mineral water trade in Maine was fairly satisfactory during the 
year, a large number of the springs showing slight increases of production. Maore- 
over the number of springs reporting sales is 6 more thah in 1904. There was, how- 
ever, a falling off of about 24 per cent in the production, due mainly to the decrease 
in volume of one or two large springs. The average price was also somewhat less 
than in the preceding year. Somewhat more than one-half of the water is used for 
medicinal purposes. Resorts having aggregate accommodations for several hundred 
people are located at 8 of the springs; at 4 of them the water is said to be used for 
bathing purposes. The 29 springs reporting sales are as follows: 


Baker Puritan Spring, Old Orchard, York County. 
Carrabasset Mineral Spring, Carrabasset, Franklin County. 
Cold Bowling Spring, Steep Falls, Limington, York County. 
Crystal Mineral Spring, Auburn, Androscoggin County. 
Forest Spring, Litchfield, Kennebec County. 

Glenrock Mineral Spring, Greene, Androscoggin County. = 
Glenwood Spring, St. Albans, Somerset County. 

Indian Hermit Mineral Spring, Wells, York County. 

Ishka Springs, West Hancock, Hancock County. 

Katagudos Spring, Eastbrook, Hancock County. 

Keystone Mineral Spring, East Poland, Androscoggin County. 
Mount Hartford Cold Spring, Hartford, Oxford County. 
Mount Zircon Spring, Milton Plantation, Oxford County. 
Oak Grove Spring, Brewer, Penobscot County. 

Oxford Spring Home, Oxford, Oxford County. 

Paradise Spring, Brunswick, Cumberland County. 

Pejepscot Spring, Auburn, Androscoggin County. 

Pine Spring, Topsham, Sagadahoc County. 

Poland Spring, Poland, Androscoggin County. 

Pownal Spring, New Gloucester, Cumberland County. 
Raymond Spring, North Raymond, Cumberland County. 
Rocky Hill Spring, Fairficld, Somerset County. 

Sabattus Mineral Spring, Wales, Androscoggin County. 

Seal Rock Spring, Saco, York County. 

Switzer Spring, Prospect, Waldo County. 

Thorndike Mineral Spring, Thorndike, Waldo County. 
Ticonic Spring, Winslow, Kennebec County. 

Underwood Spring, Falmouth Foreside, Cumberland County. 
Wawa Lithia Spring, Oqunquit, York County. 


MARYLAND. 


The mineral water trade showed a moderate growth during 1905, the production 
increasing about one-tenth. The average price of the water, however, was some- 
what lower, so that the actual value was very nearly that of the preceding year. 
Two new springs, the Artoisinal and Kah-Goon-Wah, placed their waters on the 
market in 1905. About two-fifths of the water is used for medicinal purposes, the 
remainder as table water. Two of the springs are used as resorts, with accommo- 
dations for a considerable number of people. The 5 springs reporting sales are as 
follows: a 

Artoisinal Well, Baltimore, Baltimore County. 

Carroll Spring, Forest Glen, Montgomery County. 

Chattolanee Spring, Chattolanee, Baltimore County. 


Kah-Goon-Wah Deep Well, Catonsville, Baltimore County. 
Takoma Spring, Takoma Park, Montgomery County. 


MASSACHUSETTS. 


The mineral-water trade in Massachusetts showed a marked falling off, amounting 
to about 20 per centin 1905, due mainly to the decreased use of table water resulting 
from the introduction of better and the improved condition of other public supplies. 
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One new spring, the Oak Grove, reports sales during the year. The total number 
reporting is 3 more than in 1904. About seven-eighths of the water is used for table 
purposes, the remainder as medicinal water. Only 5 of the 59 springs reporting are 
the sites of resorts, but they have aggregate accommodations for about 500 people. 
None of the waters are reported to be used for bathing purposes. The following 58 
springs report sales: 


Abbott Spring, Methuen, Essex County. 

Arctic Polar Spring, Spencer, Worcester County. 
Ballardvale Spring, Andover, Essex County. 

Beaver Dam Spring, Scituate, Plymouth County. 

Belmont Crystal Spring, Belmont, Middlesex County. 
Belmont Hill Spring, Everett, Middlesex County. 

Belmont Spring, Belmont, Middlesex County. 

Bodwell Spring, Lawrence, Essex County. 

Burnham Spring, Methuen, Essex County. 

Chapman Crystal Mincral Spring, Stoneham, Middlesex County. 
Crystal Spring, Brockton, Plymouth County. 

Deep Rock Spring, Lynnficld Center, Suffolk County. 
Diamond Spring, Lawrence, Essex County. 

El-Azhar Spring, Lowell, Middlesex County. : 
Everett Crystal Spring, Everett, Middlesex County. 
Farrington Silver Spring, Milton, Norfolk County. 

Gartield Spring, Weymouth, Norfolk County. 

Geddes Mineral Spring, Marlboro, Middlesex County. 
Goulding Spring, Whitman, Plymouth County. 

Granite Rock Spring, Brockton, Plymouth County. 
Highland Spring, North Abington, Plymouth County. 
Howe Spring, Millbury, Worcester County. 

Howland Spring, New Bedford, Bristol County. 

Hygeia Spring, Springficld, Hampden County. 

Katahdin Spring, Lexington, Middlesex County. 

King Philip Spring, Mattapoisett, Plymouth County. 

Lakoo Crystal Indian Spring, Lawrence, Essex County, 
Leland Spring, Natick, Middlesex County. 

Lexington Spring, Lexington, Middlesex County. 

Lovers Leap Springs, Lynn, Essex County. 

Massasoit Spring, West Springfield, Hampden County. 
Milton Spring, Milton, Norfolk County, 

Monatiquot Spring, South Braintree, Norfolk County. 
Mount Holyoke Lithia Spring, South Hadley, Hampshire County. 
Mount Pleasant Spring, Lowell, Middlesex County. " 
Mount Washington Cold Spring, Chelsea, Suffolk County. 
Myles Standish Spring, South Duxbury, Plymouth County. 
Nashobah Spring, Westford, Middlesex County. 

Nobscot Mountain Spring, Framingham, Middlesex County. 
Norwood Spring, Norwood, Norfolk County. 

Oak Grove Spring, Lawrence, Essex County. 

Pearl Hill Mineral Spring, Fitchburg, Worcester County. 
Pepperell Spring, Pepperell, Middlesex County. 

Purity Spring, Spencer, Worcester County. 

Ravenwood Spring. Gloucester, Essex County. 

Robbin Spring, Arlington Heights, Middlesex County. 
Sager Spring, Danvers, Essex County. 

Sand Spring, Williamstown, Berkshire County. 

Shawmut Spring, West Quincy, Norfolk County. 

Silver Seal Spring, Woburn, Middlesex County. 

Simpson Spring, South Easton, Bristol County. 

Steavens Spring, Lawrence, Essex County. 

Sunnyside Spring, Franklin, Norfolk County. 

Swampscott Spring, Swampscott, Essex County. 

Trapelo Spring, Belmont, Middlesex County. 

Undine Crystal Spring, Brighton, Suffolk County. 

Vulpey Spring, Lawrence, Essex County. 

Whitman Spring, Whitman, Plymouth County. 

Wilbraham Mountain Spring, Wilbraham, Hampden County. 
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MICHIGAN. 


The output of mineral waters in Michigan decreased about 21 per cent in 1905, 
but, owing to the increased price obtained, the value more than doubled. The fall- 
ing off of reported output is due mainly to the omission from the list of 1905 of cer- 
tain springs, the waters of which are used entirely for bathing purposes. One new 
spring, the Dearborn Mineral Spring, reported sales forthe year, making the total 
number of producers for the year 17, or 2 less than in 1904. About one-seventh of 
the water is used for medicinal purposes, the remainder as table water. Six or more 
of the springs are used as resorts, having aggregate accommodations in their vicinity 
for several thousand people. The waters of 3 of these are said to be used for bath- 
ing purposes. The 17 springs reporting are as follows: 


Andrews Magnetic Mineral Spring, St. Louis, Gratiot County. 
Bromo-H ygeia Mineral Well, Coldwater, Branch County. 

Cooper Farm Spring, Birmingham, Oakland County. 

Dearborn Mineral Spring, Dearborn, Wayne County. 

Eastman Spring, Benton Harbor, Berrien County. 

Midland Mineral Spring, Midland City, Midland County. 

Mount Clemens Sprudel Spring, Mount Clemens, Macomb County. 
No-che-mo Mineral Spring, Reed City, Osceola County. 

Pagoda Spring, Mount Clemens, Macomb County. 

Plymouth Rock Mineral Well, Plymouth, Wayne County. 

Ponce De Leon Spring, near Grand Rapids, Kent County. 

Prosit Flowing Well, Fifnt, Genesee County. 

Salutaris Spring, St. Clair, St. Clair County. 

Sanitas Spring, Topinabee, Cheboygan County. 

Sterling Mineral Spring, Crystal Falls, Iron County. 

Victory Spring, Mount Clemens, Macomb County. 

Yo-Landa Red Cross Spring (formerly Clark’s Red Cross Spring), Big Rapids, Mecosta County. 


MINNESOTA. 


The mineral-water trade in Minnesota was very flourishing in 1905, this State show- 
ing the largest increase of any in the country. The gain is due largely to the increased 
use of spring water for table purposes, especially at Minneapolis, where the pollution 
of the public supply made the demand for pure water for drinking purposes impera- 
tive. The number of springs reporting is 6, or 2 more than in 1904. Practically all 
of the water is used for table purposes. None of the springs are used as resorts, but 
at one of them the water is said to be used for bathing purposes. The following 6 
springs reported sales: 

Glenwood and Inglewood Springs, Minneapolis, Hennepin County. 

Highland Spring, St. Paul, Ramsey County. 

Indian Medical Spring, Elk River, Sherburne County. 

Mankato Mineral Spring, near Eagle Lake, Blue Earth County. 


Owatonna Vichy Spring, Owatonna, Steele County. 
Trio Siloam Spring, Austin, Mower County. 


MISSISSIPPI. 


- The trade conditions in Mississippi were very satisfactory in 1905 considering the 
limitations placed upon the business by the quarantine resulting from the yellow- 
fever outbreak. Notwithstanding that the shipment of water was seriously inter- 
ferred with, there was only a slight decrease in output during the year, the loss 
being practically counterbalanced by increased local consumption. One new spring, 
the Mammoth, reports sales. Somewhat more than two-fifths of the water was used 
for medicinal purposes, the remainder as table water. Resorts, with aggregate 
accommodations for several hundred people, are located near 6 of the springs, et 2 
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of which the waters are also utilized for bathing purposes. The 9 springs reporting, 
3 more than in 194, are as follows: 
Arundel Lithia Spring, near Meridian, Lauderdale County. 
Browns Webs, Browns Wells, Copinh County. 
Custalian Spring, near Durant, Holmes County. 
Godbold Mineral Well, Summit, Pike County, 
Lowe Mineral Wells, Hazlehurst, Copiah County. 
Mammoth Spring, Mammoth Springs, Perey County. 
Robinson Mineral Spring, near Pocahontas, Mudison County. 
Stafford Mineral Spring, Statford, Jasper County. 
Tallaha Springs, Charleston, Tallahatchie County. 


MISSOURI. 


In Missouri the mineral-water trade showed a healthy growth during 1905, the ont- 
put increasing more than a third over that of the preceding vear and the value 
increasing about 45 percent. Approximately three-eighths of the water 18 used fur 
medicinal purposes, the remainder as table water. At least nine of the springs are 
the sites of resorts, with aggregate accommodations for over 1,000 people. "The water 
is said to be used for bathing purposes at 6 springs. The following 15 springs 
report sales: 

B. B. Springs, Bowling Green, Pike County. 

Belcher Artesian Well, st. Louis, St. Louis County. 

Blue Lick Spring, Blue Lick, Saline County. 

Chalybeate Spring, Mooresville, Livingston County. 

Crystal Lithium Spring, Excelsior Springs, Clay County. 

Cusenbury Spring, 6 miles northeast of Kansus City, Jackson County. 

El Dorado Spring, Eldorado Springs, Cedar County. 

Haymaker Spring, Mercer County, near Lineville, Iowa. 

Ion-i-an Lithia Spring, Bowling Green, Pike County. 

Jackson Lithia Spring, Mount Washington, Jackson County. 

Kal-1-Nat Bitter Spring, Bowling Green, Pike County. 

Lineville Mineral Spring, Mercer County, near Lineville, Iowa. 

McAllister Springs, McAllister, Saline County. 

Sulpho-Saline, Regent, Siloam, and Soterian Springs, Excelsior Springs, Clay County. 

Sweet Spring, Sweet Springs , Saline County. 


MONTANA. 


Of the two springs credited to Montana one reports sales for 1905. About half the 
water is used for medicinal purposes, the remainder as table water. 


Lissner Mineral Springs, Helena, Lewis and Clark County. 
NEBRASKA. 


Sales are reported from the one spring of the State during 1905. 


Victoria Mineral Spring, New Helena, Custer County. 
NEVADA. 


The single commercial spring credited to Nevada has been temporarily abandoned, 
owing to the destruction of its works by fire. 


NEW HAMPSHÍRE. 


The mineral-water trade in New Hampshire was characterized by a material 
growth during the vear, the output increasing nearly 13 per cent, and the value 
increasing about 8 per cent. About seven-eighths of the water 1s used as medicinal, 
the remainder as table water. A few of the springs are used as resorts, but at only 
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one of them is the water used for bathing purposes. The 5 springs reporting sales 
are as follows: 

Amherst Mineral Spring, Amherst, Hillsboro County. 

Granite State Spring, Plaistow, Rockingham County. 

Lafayette Mineral Spring, West Derry, Rockingham County. 

Londonderry Lithia Spring, Londonderry, Rockingham County. 

Pack Monadnock Lithia Spring, Temple, Hillsboro County. 


NEW JERSEY. 


The mineral-water trade in New Jersey was characterized by considerable activity, 
the output doubling during the year, while the value increased about 80 per cent, 
the gain being mainly in table water, which was extensively used in the cities. 
About six-sevenths of the water is used for table purposes, the remainder as medici- 
nal water. One new spring, the Oakland, reports sales for the year. None of the 
springs are reported to be used for resorts or for bathing purposes. The 10 springs 
reporting are as follows: 

Alpha Spring, Springfield, Union County. 

Beacon Mountain Spring, Denville, Morris County. 

Beech Spring, near Woodbury, Gloucester County. 

Hatawanna Spring, Budd Lake, Morris County. 

Kalium Spring, Collingswood, Camden County. 

Kanouse Oakland Spring, Oakland, Bergen County. 

Oakland Vernam Spring, Oakland, Bergen County. 

Red Rock Spring, Spring Valley Road, Bergen County. 

Trinity Springs, Borough of Ridgefield, Bergen County. 

Watchung Spring, North Plainfield Township, Somerset County. 


NEW MEXICO. 


The mineral water trade was very flourishing 1n this Territory during the year, 
the number of springs reporting in 1905 being 6 as against 1 in 1904. The number 
of gallons sold shows a similar increase, as does also the value. Four of the springs 
are reported to be used as local resorts, with aggregate accommodations for 100 people. 
At 1 of them the water is used for bathing purposes. The 6 springs are as follows: 

Artesian Coyote Well, 13 miles east of Albuquerque, Bernalillo County. 

Coyote Canyon Mineral Spring, Coyote Canvon, Bernalillo County. 

Fay wood Hot Spring, Fuy wood, Grant County. 

Harsch Iron Spring, Coyote Canyon, Bernalillo County. 

Macbeth Spring, Las Vegas, San Miguel County. 

Ojo Caliente Spring, Ojo Caliente, Taos County. 


NEW YORK. 


There was a considerable decrease in the volume of mineral water trade in 1905, 
due mainly to the falling off in the output reported from a number of the large 
springs at Saratoga and elsewhere. Four new springs, the Crystal, Emperor, Hagens 
Magnetic, and Pleasant Valley, reported sales for the year, while 10 have been 
abandoned or converted to other uses. Many of the smaller springs report increased 
outputs. Nearly one-fourth of the water is used for medicinal purposes, the remain- 
der as table water. A considerable number of the springs are located at or near 
resorts, which have in the aggregate accommodations for several thousand people. 
At only a few of them are the waters used for bathing purposes. The 40 springs 
reporting are as follows: 

Artesian Mineral Spring, Franklin Springs, Oneida County. 

Avon Sulphur Springs, Avon, Livingston County. 

Ayers Amherst Mineral Spring, Williamsville, Erie County. 

Baidwin Cayuga Spring, Cayuga, Cayuga County. 

Breesport Oxygenated Mineral Spring, Breesport, Chemung County. 

Chautauqua Spring, Westheld, Chautauqua County. 

Chemung spring, Chemung, Chemung County 
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Crystal Springs, near Oswego, Oswego County. 
Deep Rock spring, Oswego, Oswego County. 
Elixir Spring, Clintondale, Ulster County. 
Geneva Mineral Water Spring, Geneva, Ontario County. 
Glacier Spring, Franklin Springs, Oneida County. 
Great Bear Spring, near Fulton, Oswego County. 
Hagen’s Magnetic Flint Rock Spring, Elmira, Chemung County. 
Hide Franklin Spring, Ballston Spa, Saratoga County. 
Kirkland Spring, Franklin Springs, Oneida County. 
Knickerbocker Spring, Fishkill, Dutchess County. 
Lithia Polaris Spring, near Boonville, Oneida County. 
Massena Spring, Massena Springs, St. Lawrence County. 
Mount View Spring, near Poughkeepsie, Dutchess County. 
Pleasant Valley Mineral Spring, Rheims, Steuben County. 
Red Jacket Mineral Spring, Seneca Falls, Seneca County. 
Saratoga County Artesian Lithin Spring, Ballston Spa, Saratoga County. 
Saratoga Springs, Saratoga County: 

Champion Spring. 

Chief Spring. 

Congress Spring. 

Emperor Spring. 

Geyser Spring. 

Huthorn Spring. 

High Rock Spring. 

Lincoln Spring. 

Patterson Mineral Spring. 

Royal Spring. 

Saratoga Carlsbad Spring. 

Saratoga Seltzer Spring. 

Saratoga Victoria Spring. 

Star Spring. 
Split Rock Spring, Franklin Springs, Oneida County. 
Vita Spring, Fort Edward, Washington County. 
Washington Lithia Spring, Ballston Spa, Saratoga County. 


NORTH CAROLINA. 


There was a general improvement in the mineral-water trade in this State in 
1905, the output increasing about one-fourth, while the value increased about one- 
third. The number of springs reporting was 3 more than in 1904, 2 ef them, the 
Buckhorn Lithia and the Red Springs, being reported for the first time. Most of 
the water is used for medicinal purposes. Resorts are located at 7 of the springs 
and have accommodations for about 1,000 people. At one of them the water is used 
for bathing purposes. The following 10 springs reported sales in 1905: 


Alkalithia Spring, Alkalithia Springs, Alexander County. 

Barium Rock Spring, Barium Springs, Iredell County. 

Buekhorn Lithia Spring, Bullock, Granville County. 

Jackson Spring, Jackson, Moore County. 

Mida Spring, near Charlotte, Mecklenburg County. 

Panacen Spring, near Littleton, Warren County. 4 
Red Spring, Red Springs, Robeson County. 

Seven Springs, near Goldsboro, Wayne County. 

Thompson Bromine Arsenic Spring, Crumpler, Ashe County. 

Vade Mecum Spring, Vade Mecum, Stokes County. 


NORTH DAKOTA. 
The one spring credited to North Dakota reported sales for 1905: 
Hydatso Spring, Tower City, Cass County. 


OHIO. 
The mineral-water trade in Ohio remained about the same as in 1904. Two new 


springs, the Bellmore Mineral and the Quakerdale, report sales, while 3 were 
taken from the list, owing to their being abandoned or to the conversion of the water 
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to other purposes, The output shows a considerable decrease from that of 1904, due - 
mainly to the falling off in production caused by the omission of certain springs the 
output of which were put tofother than mineral-water purposes. The value of the 
waters actually used for medicinal and table purposes shows a slight increase over 
that of 1904. Four of the springs are reported to be used as resorts, with aggregate 
accommodations for several hundred people. The water at 3 of them is said to 
be used for bathing purposes. The 23 springs reporting are as follows: ` 


Alba Spring, Rockport, Cuyahoga County. 

Bellmore Mineral Spring, Fairfield, Columbiana County. " TE 
Buckeye Lithia Spring, Martins Ferry, Belmont County. pow 
Crum Mineral Spring, Austintown, Mahoning County. 

Deerfield Spring, Deerfield, Portage County. 

Fargo Spring, Ashtabula, Ashtabula County. 

Fisher's Magnesia Mineral Spring, Clinton Township, Franklin County. 
Greenspring Artesian Well, Greenspring, Sandusky County. 

Rinsely Springs, North Robinson, Crawford County. 

Mineral Spring, Mineral Springs, Adams County. 

Oak Ridge Mineral Spring, Greenspring, Sandusky County. 

Odevene Spring, Delaware, Delaware County. 

Painesville Mineral Spring, Painesville, Lake County. 

Puritas Spring, Rockport, Cuyahoga County. 

Purtlebaugh Spring, Urbana, Champaign County. 

Quakerdale Spring, Belmont County. 

Rex Mineral Spring, New Richmond, Clermont County 

Ripley Bromo-Lithia Spring, Ripley, Brown County. 

Sand Rock Spring, Canton, Stark County. 

Sulphur Lick Spring, near Chillicothe, Ross County. 

Tallewanda Spring, College Corner, Preble County. 

Wheeler Spring, Youngstown, Mahoning County. 

Wood Lithia Spring, near Bridgeport, Belmont County. 


OKLAHOMA. 


One of the 2 springs formerly credited to Oklahoma has been abandoned, but 
the remaining spring reports sales for 1905. 


Lewis Crystalline Lithia Well, Oklahoma City, Oklahoma County. 
OREGON. 


The mineral water trade in Oregon shows a marked falling off from that of 1904, 
the loss, amounting to nearly one-half, being due to the omission of a single spring 
reporting in 1904. One new spring, the McBean Soda, reported sales for the year. 
The production in 1905, however, was nearly as large as in the vears previous to 
1904. Practically all of the water is used for medicinal purposes. Six of the springs 
are the sites of resorts, which can accommodate several hundred people. At 2 of 
them the water is used for bathing purposes. The following 9 springs report sales: 

Boswell Mineral Spring, Boswell, Douglas County. 

Cascade Mineral Spring, Cascadia, Linn County, 

Colestin Spring, Colestin, Jackson County, 

Lake View Hot Spring, Lake View, Luke County. 

McBean soda Spring, Soda Valley, Grant County. 

Oregon West Baden Spring, Boswell, Douglas County. 

Siskiyou Spring, Soda Springs, Jackson County. 

Slate Mineral Spring, Sodaville, Linn County. 

Wolier's Mineral Spring, Hubbard, Marion County. 


PENNSYLVANIA. 


The condition of the mineral water trade in Pennsylvania was very satisfactory in 
1905, the output increasing nearly one-half, while the value more than doubled, the 
increase being due to the 6 additional springs reporting this year and to the general 
growth of the mineral water trade. About. three-fifths of the output is used for 
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medicinal purposes, the remainder as table water. Resorts are ldeated at or near 10 
of the springs and have accommodations for nearly 2,000 people. f 4 of the springs 
the water is reported to be used for bathing purposes. ees springs reporting are 
as follows: 


Bedford Chalybeate Spring, near Bedford, Bedford County. 

Bedford Mineral Spring, Bedford, Bedford County. 

Black Barren Mineral Spring, Pleasant Grove, Lancaster County. 7, 
Buena Vista springs, Buena Vista, Franklin County. 1 
Calvin White Sulphur Springs, Sulphur Springs, Bedford County. 
Corry Artesian Spring, Corry, Erie County. 

De Vita Mineral Springs, Cambridge Springs, Crawford County. 
East Mountain Lithia Well, Factory ville, Wyoming County. 

Glen Summit Spring, Glen Summit Springs, Luzerne County. 
Granny Coon Spring, North Point, Indiana County. 

Gray Mineral Spring, Cambridge Springs, Crawford County. 
Harrison Valley Mineral Spring, Harrison Valley, Potter County. 
Imperial Spring, Angelica, Berks County. 

Lang Mineral Well, Venangotown, Crawford County. 

Magnesia Spring, Cambridge Springs, Crawford County. 

Pavilion Spring, South Mountain, Berks County. 

Petticord Spring, Cambridge Springs, Crawford County. 

Pocono Mineral Spring, Bucks Township, Wilkes-Barre, Luzerne County. 
Ponce de Leon Spring, near Meadville, Crawford County. 

Pulaski Natural Mineral Spring, Pulaski, Lawrence County. 

Rennysons Tredyfliu Spring, Berwyn, Chester County. 

Ross-Common Spring, Koss-Common, Monroe County. 

Saegertown Mineral Springs, Saegertown, Crawford County. 

Sizerville Mineral Spring, Sizerville, Cameron County. 

Tuckahoe Mineral Spring, Northumberland, Northumberland County. 
Whann Lithia Spring, Franklin, Venango County. 

White House Spring, Neversink Mountain, Berks County. 


be 


RHODE ISLAND. 


The mineral-water trade in Rhode Island changed but little in 1905. The numter 
of springs reporting is the same. There was a slight increase in the number of gal- 
lons sold; but, owing to a falling off in the price, there was a decrease of one-third in 
value. None of the springs are the sites of resorta, nor is the water of any of them 
used for bathing purposes. The four springs are as follows: 


Berry Spring, Providence, Providence County. 

Gladstone Spring, Narragansett Pier, Washington County. 

Holly Mineral Spring, Fast Woonsocket, Providence County. 

Ochee Mineral and Medicinal Spring, Johnston, Providence County. 


SOUTH CAROLINA. 


The mineral-water business was nearly stationary in this State during the year. 
The number of springs is 2 more than in 1904 and the output is slightly greater. 
but, owing to a decrease in price per gallon, there has been a slight falling off of the 
value of the product. Four of the springs are the sites of resorts with aggregate 
accommodations for several hundred people. The water is used ior bathing purpose 
at one of them. The 7 springs reporting sales are as follows: 

Buffalo Lick Springs, near Carlisle, Union County. 

Cherokee Spring, Spartanburg, Spartanburg County. 

Glowing Spring, Dresden, Abbeville County. 

Harris Lithia Springs, Harris Springs, Laurens County. 

Rives Mineral Spring, near Lancaster, Lancaster County. 

Wert Spring, Wert Springs, Union County. 

White Diamond Lithia Spring, near Kings Creek, York County. 


SOUTH DAKOTA. 
The following spring, 1 of the 2 credited to South Dakota, reports sales for 191: 
Minnehaha Springs, Sioux Falls, Minnehaha County. 
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TENNESSEE. 


The growth of the mineral-water trade in this State has been phenomenal and 
increased fourfold in quantity during the year 1905. Two new springs, Deep Cave 
Lithia Well and Pylant Spring, report sales for the first time, while many of the 
others show increased production. The increase seems to have resulted from the 
more active exploitation of the larger springs as well as to the increased production 
of the smaller. Resorts are situated near eleven of the springs, and accommodate 
over 1,500 people. None of the waters are reported as being used for bathing pur- 
poses. The 14 springs are as follows: 


Deep Cave Lithia Well, near Nashville, Davidson County 
Eastbrook Spring, Eastbrook, Franklin County. 

Hinson Springs, near Lexington, Henderson County. 

Horn Springs, Horn Springs, Wilson County. 

Idaho Spring, near Clarksville, Montgomery County. 
Montvale Spring, Montvale, Blount County. 

Pylant Springs, Frunklin County. 

Red Boiling Spring, Red Boiling Springs, Macon County. 
Rhea Springs, Rhea Springs, Rhea County. 

Richardsons Lockeland Spring, near Nashville, Davidson County. 
Tute Epsom Spring, Tate Springs, Grainger County. 

Whittle Springs, near Knoxville, Knox County. 

Willow Brook Spring, Craggie Hope, Cheatham County. 
Wrights Epsom Lithia Spring, Mooresburg, Hawkins County. 


TEXAS. 


The mineral-water trade of Texas showed a satisfactory growth during the season 
of 1905, the output increasing over 33 per cent and the value more than doubling. 
Three new springs, the Artesia, Pike, and White Sulphur Wells, report sales, but 
2 others have been abandoned. The total number reporting, however, is 14 more 
than last year. The increased production is due mainly to a general growth of the 
demand for the Texas waters for mediciual purposes, about six-sevenths of the total 
output being used for this purpose. There are said to be resorts in the vicinity of 
18 of the springs, the aggregate accommodations being sufficient for several thousand 
people. Four of the waters are used for bathing purposes. The 28 springs reporting 
sales are as follows: 


Artesia Bottling Company Well, Fort Worth, Tarrant County. 
'app Wells, Longview, Gregg County. f 

Dalby Spring, Dalby Springs, Bowie County. 
Dulling Mineral Wells, near San Antonio, Bexar County. 
Farrier Spring, Dalby Springs, Bowie County. 
Georgetown Mineral Wells, Georgetown, Williamson County. 
High Island Mineral Spring, High Island, Galveston County. 
Hynson Spring, Harrison County. 
Lone Star Mineral Spring, near Texarkana, Brown County. 
Loretto Mineral Wells, Elkhart, Anderson County. 
Marlin Hot Wells, Marlin, Falls County. 
Milford Mineral Well, Milford, Ellis County. 
Mineral Wells, Palo Pinto County: i 

Congres Well. e 

Crazy Well. 

George P. Barber Well. 

Gibson Well. 

Palo Pinto Wells. 

Pike Well. 

Bapgcura Spring. 

Specific Well. 

Texas Carlsbad Well. 

White Sulphur Well, 
Overall Mineral Well, Franklin, Robertson County. 
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Peterman Red Spring, Mount Pleasant, Titus County. 
Rosborough Spring, 9 miles south of Marshall, Harrison County. 
Texarkana Spring, near Texarkana, Bowie County. 

Tioga Mineral Wells, Tioga, Grayson County. 

Wootan Wells, Wootan Wells, Robertson County. 


UTAH. 


Utah loses 1 spring, leaving only 2, of which neither report sales for 1905. 


VERMONT. 


The mineral-water trade in Vermont showed a healthy growth during 1905, the 
output increasing about 15 per cent. The value also increased. About one-fifth of 
the water is used for medicinal purposes, the remainder as table water. Resorts are 
located at 4 of the springs, and at 2 of them the water is used for bathing. Accom- 
modations for nearly 1,000 people are available. All of the 6 springs in the State 
report sales. 


Alburg Lithia and Sulphur Springs, Alburg Springs, Grand Isle County. 
Brunswick White Sulphur Spring, Brunswick, Essex County. 
Clarendon Spring, Clarendon Spring, Rutland County. 

Equinox Spring, Manchester, Bennington County. 

Missisquoi Spring, Sheldon, Franklin County. 

Vermont Mineral Spring, Putney, Windham County. 


VIRGINIA. 


There was a decided increase in the mineral-water trade of Virginia in 1905 over 
the previous year; the output increased considerably, and the value, owing to the 
increased price per gallon, nearly doubled. The difference is probably to be attributed 
to the natural development of the business. Nearly four-fifths of the water is used 
for medicinal purposes. Nineteen of the springs are reported to be used as resorts. 
having accommodations for several thousand people. At 5 of them the water is usel 
for bathing purposes. The 37 springs reporting, which are 2 more than last year, 
are as follows: 


Aetna Lithia Spring, Roanoke, Roanoke County. 

Alleghany Spring, Alleghany Springs, Montgomery County. 

Augusta White Lithia Spring, near Augusta Springs, Augusta County. 
Basic Lithia Spring, Basic City, Augusta County. 

Bear Lithia Spring, near Elkton, Rockingham County. 

Beaufont Lithia Spring, near Manchester, Chesterfield County. 
Bellfont Lithia Spring, Manchester, Chestertield County. 

Berry Hill Mineral Spring, near Elkwood, Culpeper County. 

Blue Ridge Dyspepsia Spring, Blue Ridge Springs, Botetourt County. 
Buffalo Lithia Springs, Buffalo Lithia Springs, Mecklenburg County. 
Chloride Calcium and Lithia Springs, Chase City, Mecklenburg County. 
Como Lithia Spring, East Richmond, Henrico County. 

Crockett Arsenic Lithia Spring, Crockett Springs, Montgomery County 
Diamond Spring, 5 miles cast of Norfolk, Princess Anne County. 
Farmville Lithia Spring No. 2, Farmville, Cumberland County. 
Fonticello Spring, near Richmond, Chestertield County. 

Golindo Lithia Spring, Augusta County. 

Healing Springs, Healing Springs, Bath County. 

Hume Spring, Bancroft, Alexandria County. 

Hunter Pulaski Alum Spring, Walkers Valley, Pulaski County. 
Jeffress Lithia Silica Spring, Jeffress, Mecklenburg County. 

Kayser Lithia Spring, Staunton, Augusta County. 

Lone Jack Spring, Lone Jack Station, Campbell County. 

Magee Chlorinated Lithia Spring, Clarksville, Mecklenburg County. 
Massanetta Spring, Massanetta Springs, Rockingham County. 

Nye Lithia Springs, Wytheville, Wythe County. 

O'Connell Lithia Spring, near Stribling Springs, Augusta County. 
Otterburn Lithia Spring, Amelia, Amelia County. 
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Paeonian Springs, Paeonian Springs, Loudoun County. 

Powhatan Spring, near Falls Church, Alexandria County. 

Rockbridge Alum Springs, Rockbridge Alum Springs, Rockbridge County. 

Seawright Magnesia Lithia Spring, Staunton, Augusta County. 

Stribling Springs (alum, blue sulphur, and chalybeate), near Staunton, Augusta County. 
Virginia Lithia Spring, Swineford station, Chesterfleld County. 

Virginia Magnesia Alkaline Spring, near Staunton, Augusta County. 

Wallawhatoola Alum Spring, near Millboro Springs, Bath County. 

Wyrick Spring, Crockett, Wythe County. 


WASHINGTON. 


In Washington the mineral-water trade remained nearly stationary in 1905. All 
of the springs in the State report sales, and there was a satisfactory increase in the 
output. Owing to the lower price per gallon, however, the value of the product 
decreased slightly. Nearly one-half of the water is used for medicinal purposes, the 
remainder as table water. Two of the springs are reported to be used as resorts, with 
aggregate accommodations for over 500 people. At both the water is used for bathing 
purposes. The 4 springs are as follows: 

Medical Lake Mineral Water, Medical Lake, Spokane County. 

Moffett Hot Springs, Cascades, Skamania County. 


Olympia Hygeian Spring, Tumwater, Thurston County. 
Soda Springs, Ahtanum Mountains, Yakima County. 


WEST VIRGINIA. 


There was a very decided increase in the mineral-water trade in West Virginia 
during 1905, the output being nearly double that of 1904 and greater than that of any 
previous year except 1903. The value was over three times that of 1904, and much 
greater than in any previous year. So far as known the increase is to be attributed 
to the increased demand for West Virginia medicinal waters, nearly all of the output 
being used for this purpose. Resorts are located at 4 of the springs, and are said to 
have accommodations for several thousand people. At 2 of them the water is used 
for bathing purposes. The following 6 springs report sales: 

Borland Mineral] Well, Borland, Wood County. 

Greenbrier Alum Spring, 5 miles east of Lewisburg, Greenbrier County. 

Greenbrier White Sulphur Springs, White Sulphur, Greenbrier County. 

Manacea Irondale Spring, near Independence, Preston County. 

Pence Spring, Pence Springs, Summers County. 

Webster Salt Sulphur Springs, Webster Springs, Webster County. 


WISCONSIN. 


The mineral-water business in Wisconsin was characterized in 1905 by a material 
increase in output, due largely to the greater use of table waters. The relative pro- 
portion of such low-priced waters, however, led to a decrease in the value of the 
product, which is considerably less than in 1904. About one-fifth of the water is 
used for medicinal purposes, the remainder as table water. Resorts are located at 
or near 6 of the springs and furnish accommodations for over 1,000 people. The 
water at two of them is said to be used for bathing purposes. The 27 springs report- 
ing sales are as follows: 

Allouez Magnesia Spring, Green Bay, Brown County. 

Alta Springs, Dunfield, Lineoln County. 

Bay City Spring, Ashland, Ashland County. 

Bethania Spring, Osceola, Polk County. 

Darlington Mineral Spring, Darlington, Lafayette County. 

Fort Crawford Spring, Prairie du Chien, Crawford County, 

Lebenwasser Mineral Spring, Green Bay, Brown County. 

Nee-Ska-Ra Mineral Spring, Wauwatosa, Milwaukee County. 

St. Johns Spring, Green Bay, Brown County. 
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Salvator Mineral spring, Green Bay, Brown County. 
Sanitas Fountain, Stony Beach, Winnebago County. 
Sheboygan Mineral Spring, Sheboygan, Sheboygan County. 
Silver Sand Spring, Milwaukee, Milwaukee County. 
Solon Springs, Solon Springs, Pouslas County. 
Sulphur Mineral Spring, Oshkosh, Winnebago County. 
Waukesha Springs, Waukesha County, 

Almanaris Spring. 

Anderson's Waukesha Spring. 

Arcadian Spring. 

Bethesda spring. 

Glen Rock Mineral Spring. 

Minniska Spring. 

Silurian Mineral Spring. 

Silvan Spring. 

Rotarian Spring. 

Waukesha Imperial Spring. 

White Rock Mineral Spring. 
Wautoma Rainbow Mineral Spring, Wautoma, Waukesha County. 


WYOMING. 


One of the 2 springs credited to Wyoming reports sales during 1905, 


Saratoga Hot Springs, Saratoga, Carbon County. A 


IMPORTS. 


The following tables show the quantity and value of mineral water imported into 
this country during the last six years: 


Mineral waters imported and entered for consumption in the United States, 1960-1415. 
1 ] , 


Natural waters, | Natural waters. 


Year. ——— -- —— Year. ————— ——— 
Quantity. | Value. Quantity. Value. 
Gallona., | Gallona, | 
Ti Pee IEEE 42,485,042 | a $097, 874 | 1908 .. LLL eee e cece a2,S51, 961 afxi6, 20 
T A E 02,567,323 , 4a744,392 | 1904 ......L.LL.lllles.. a 2, 901, 828 | a SES N? 


1902 eese ec eee e e s e a a2, 161, 830 | a 712, 827 1905 EE RN a3, 150, 030 | a y, RS YT 


a Including artificial. 


According to the Treasury Department, no shipments of water have been made 
from the United States since the export of a few hundred gallons in 1883. 


BIBLIOGRAPHY OF MINERAL WATERS. 


By A. C. PEALE. 


GENERAL BIBLIOGRAPHY. 


The following bibliography is not complete, but includes references to the most 
important of the general. publications relating to mineral waters which have been 
published in this country or abroad: 
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BERNARD, F. De l'état actuel de nos connaissances sur les phénomenes attribuables à 1 action 
radioth¢rapique des eaux minérales. Gaz. d'eaux, Paris, 1905, vol. 45, p. 359 
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BUREAU OF FOREIGN COMMERCE, [U. S.] DEPARTMENT OF STATE. Mineral spring water industry, 
reports from consuls of the United States, etc.: Special Cons. Repts., vol. 22, pt. 2. Washington, 1901, 
pp. 55-212, index i-iii. 

BELL, JOHN, M. D. The mineral and thermal springs of the United States and Canada, by John 
Bell, M. D., author of * Baths and mineral waters," * Baths and tbe watery regimen," etc. Phila- 
delphia, Parry and MeMillan, 1855. 

CORMACK, C. E. The mineral waters of Vichy. London, 1867. 

CLEMOW, F. G. The medicinal waters and muds of Russia. St. Petersburg, 1897. 

Crook, J. K., M. D. The mineral waters of the United States and their therapeutic uses, with an 
account of the various mineral spring localities, etc. New York and Philadelphia, 1899. 

DURAND-FARDEL, Max. Traité des eaux minérales, 3d ed. Paris, 1553. 

DUJARDIN-BEAUMETZ, GEORGES. Dictionnaire de tbéranpeutique et des eaux minérales. Paris, 
1883-1889, 

DIRUF, OSCAR, Sr. Kissingen, its baths and mineral springs. Wurzburg, 1887. 

Eaassk, E., and GUYENOT, P. Eaux minérales naturelles autorisées de France et de l'Algérie, 2d, 
ed. Paris, 1892, 

GRANVILLE, A. B. The spas of Germany, 2d ed. London, 1838. 

The spas of England. London, 1841. 3 vols. 

GUTMAN, EDWARD, M. D. Watering places of Germany, Austria, and Switzerland. New York, 
1850. 

GLAX, JULIUS. Lehrbuch der Balneotherapie. Stuttgart, 1897. 

HavwoobD, J. K. The Hot Springs of Arkansas, report of an analysis of the waters of the Hot 
Springs Reservation, Hot Springs, Garland County, Arkansas, Prepared under the direction of the 
Secretary of the Interior. Washington, 1902. 78 pp., frontispiece and 2 figs. 

IRWIN, J. A. Hydrotherapy at Saratoga. A treatise on natural mineral waters, Cassell Publishing 
Company, New York (copyright, 1892). Pp. i-xv, 1-270. 

JAMES, CONSTANTIN, and AUD'HOUI, VICTOR. Guide pratique aux eaux minérales, 15th ed. Paris, 
1596. 

JAMES, PROSSER (with Tichborne, C. R. E.). The mineral waters of Europe. London, 1883. 

KALMANN, A. J. Contribution à l'action biologique des sources thermales radio-actives. Paris, 
1905. 

Kapp, H. H. Hydrotherapy with reference to the mineral water from the Vade Mecum spring, 
Vade Mecum, N. C.: Carolina Med. Jour., Charlotte, 1902, vol. 48, p. 477-481. 

KENNEDY, STILES. Magnetic and mineral springs of Michigan. Wilmington, Delaware, 1872. 

KiscH, Prof. Dr. E. HEINRICH. Balneology and Crounotherapy. trans. by A. Eshner, M. D., of 
Philadelpha with notes for America by Guy Hinsdale, A. M., M. D., of Philadelphia. A system of 
physiologie. therapeutics, edited by Solomon Solis Cohen, A. M., M. D., vol. 9, 4902, pp. 369-503, 
Philadelphia, P. Blakiston's Son & Co Part I, Mineral waters and their uses—Sec, 1, Mineral 
baths, Sec. 2, Crounotherapy, etc. Part 1I, Balneotherapeutics, ete. 

Krats, J., sr. Carlsbad, its thermal springs and baths. 4th ed. London, 1896. 

KLEIN, EMIL, M. D. A medico-practical guide to Carlsbad. London, 1893. 

LEE, E. Mineral springs of England London, 1841 

LEUSCHNER, R., M. D. Thephysiological action, effect, and therapeutic value of the Mount Clemens 
mineral waters in chronic diseases clinically reported. Physician and Surgeon, Detroit and Ann 
Arbor, 1899, vol. 21, pp. 129-136. 

MEADE, WILLIAM. Mineral waters in the State of New York Philadelphia, 1817. 

MooRMAN, J.J.. M. D. The Virginia springs Philadelpha, 1859. 

Mineral springs of North America, now to reach and how to use them. Philadelphia, J. B. 
Lippincott & Co., 1873. Pp. 1-294. 

MAPOTHER, E. D. The Irish sulphur spas, in paper on dermatology. London, 1889. 

MACPHERSON, JOHN. The baths and wells of Europe. 3d ed. London, 15885. 

MARCET, WILLIAM. The principal southern and Swiss health resorts. London, 1883. 

MEYER, O Radium and other rare elements in mineral waters. Scient. Amer., New York, 1904, 
vol. 91, p. 483. 

MAURIN, FREDERIC. A sketch of the natural history of mineral waters. 

PEALE, ALBERT C., M. D. Report on the thermal springs of the Yellowstone National Park. 
Extracted from U.S Geol. and Geog Surv. Terr for 1878, Washington, 1883, pp. 68-454, 46 pls., 32 
figs., 11 maps Part I, Springs and geysers of Yellowstone National Park. Part II Thermal springs 
and geysers, Part III, Thermo-hydrology, bibliographic and mineralogical appendices 
Lists and analyses of the mineral springs ol the United States (a preliminary study): Bull. 
U.8 Geol. Survey, No 32. 1856, pp 235 Discusses flow, temperatures classification of 8,543 springs 
from 2,822 localities in the United States. Eight hundred and fifty-nine analyses are given; 634 
springs are noted as resorts, and 223 springs cited of which the waters are used commercially. 

The classification of American mineral waters. Irans fourth annual meeting Am. Climat. 
Ass n, Baltimore, May 31 and June 1, 1887, Phitadelpmia, 1887, pp. 156-166 

Ihe classification of American mineral waters. Reprinted from Trans. Am. Climat. Ass'n, 
May 31, 1857, Philadelphia, W. J. Doran, 1888. 
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PEALE, ALRERT C., M. D. Natural mineral waters of the United States: Fourteenth Ann. Rep 
U. S. Geol. Survey, pt. 2, 1594, pp. 49-88. Discusses the history, origin, flow, source of mineralizatioz. 
relation to geologic structure, classification, temperatures, composition, distribution, and uses af 
springs, and their development as resorts, 

The classification of mineral waters, with especial reference to the characteristics and zen 
graphic distribution of the medicinal springs of the United States: A system of physiologic therapeu 
ties, edited by Solomon Solis Cohen, vol. 9, 1902, Philadelphia, P. Blakiston's Son & Company. 

RAE, W. FRASER. Austrian health resorts and the bitter waters of Hungary. London, 1558, 

SCHWEITZER, PAUL. A report on the mineral waters of Missouri, embodying also the notes and 
results of analyses of A. E. Woodward: Geol. Surv. Missouri, vol. 3. Jefferson City, 1592, pp. i-xx7. 
1-256, 45 jllus,, 1 map. 

STRUTT, Hon. R.J. A study of the radio-activity of certain minerals and mineral waters: Chem 
News, London, vol, *9, 1904, pp. 133-135. 

VIRGINIA HOT SPRINGS COMPANY. Bath County, Hot Springs, Healing Springs. Warm sulphur 
Springs. Buffalo, 1892. 

WEBER, Sir HERMANN, The mineral waters and health resorts of Europe, etc. A revised snd 
enlarged edition of “The Spas aud Mineral Waters of Europe." London, Smith, Elder € Com- 
pany, 1598. : 

WALTON, GEORGE E., M. D. The mineral springs of the United States and Canada, ete. 3d ed. 
New York, D. Appleton & Co., 1893, Pp. i-xvi, 1-168. 

Yeo, J. B. The therapeutics of mineral springs and climate. Chicago, 1904. 


BIBLIOGRAPHY FOR UNITED STATES, 1903-1905. 


The following are titles of those papers relating tothe mineral waters of the United 
States which have appeared in 1903, 1904, and 1905. The list is supplementary to 
that given in the advance extract of the Report on Mineral Waters for 1402, but 


which did not appear in the final report: 

ADAMS, GEORGE 1. The Rabbit Hole Sulphur Mine, Humboldt House, Nevada: Bull. U. S. Geel. 
Survey No. 225, 1904, pp. 497-500. Deseribes the occurrence of hot springs and siliceous sinter. 

AHERN, JEREMIAH. Investigations in northern Wyoming: Second Ann. Rept. Reclamation service, 
1902-3, 1904, pp. 507-523. Springs near Lake de Smet are noted. 

AMERICAN WINE PRESS AND MINERAL WATER NEWS, New York. Vol. 12, September, 19?- Feh- 
ruary, 1903; vol. 13, March-August, 1903; vol. 14, September, 1903- February, 1904; vol. 15, Marb- 
August, 1904; vol. 16, September, 1904- February, 1905; vol. 17, March-August, 195; vol. 18, Septemter, 
October, November, and December, 1905, A number of pages each month are devoted to the consid- 
eration of mineral springs and mineral waters, 

Bascu, S. The employment of mineral waters in gastro-intestinal discases: American Therapist, 
New York, vol. 12, 1903-4, pp. 1-6. 

BLATCHLEY, W. 8. The mineral waters of Indiana, their location, origin, and character: Twenty- 
sixth Ann, Rept. Indiana Dept, Geol. and Nat, Res., 1903, pp. 11-17, pls. 1-4, figs. 1-3. 

BotrTWoopn, B. B. On the radio-active properties of the waters of the springs on the Hot Springs 
Reservation, Hot Springs, Arkansas: Am. Jour. Sei., 4th ser., vol. 20, 1905, pp. 128-132. 

BRADY, JOHN G. Report of the governor of the District of Alaska to the Secretary of the Interior, 
1904. Washington, 1904. Hot springs at Sitka referred to, p. 142. 

Report of the governor of the District of Alaska to the Secretary of the Interior, 1905, Wask- 
ington, 1905. Sitka hot springs mentioned, p. 113. 

BRODIE, ALEXANDER O. Report of the governor of Arizona to the Secretary of the Interior for the 
year ended June 30, 1903. Washington, 1903. Mineral springsof the Little Colorado Valley descrited, 
pp. 74-75. 

CHICAGO CLINIC AND PURE WATER JOURNAL, CHICAGO, ILL. Numerous notes, lists, and descriptions 
of American mineral springs, and notes on foreign mineral waters, 

EISELE, MARTINA. Report of the superintendent of the Hot Springs Reservation to the Secretary 
of the Interior, 1903. Washington, 1903. Pp. 1-26. 

Report of the superintendent of the Hot Springs Reservation to the Secretary of the Interior. 
1904. Washington, 1904. Pp. 1-41, 1 map, folded. 

——— Report of the superintendent of the Hot Springs Reservation to the Secretary of the Interior, 
1905. Washington, 1905. Pp. 1-21. 

FIELD, JOHN E. Diversion of North Platte River (Wyoming-Nebraska): Second Ann. Rept. Reis- 
mation Service, 1902-3, 1904. Pp. 499-507. Occurrence of hot springs noted and the honeycombing 
of rock by them at Aleova, Wyoming, described, p. 500 

FULLER, Myron L. Gaines folio, Pennsylvania: general geology; Geologic Atlas U. S., folio 2 
U.S. Geol. Survey, 1903. Pp. 9. Description given of a highly mineralized well at Harrison Vaier, 
the water of which Is used medicinally. is 
Underground waters of Eastern United States: Water-Sup. and Irr. Paper No. 114, US. Geel 
Survey, 1905, Pp. 28. Contains papers by twenty geologists, giving a summary of underground 
waters and many notes on minerul springs. 
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HARRISON, V. Mineral waters: Virginia Hospital Bull., vol. 1, Richmond, 1904-5, pp. 41-45. 

Haywoop, J. K. (with the collaboration of B. H. Smith). Mineral waters of the United States: 
Bull. Bureau of Chemistry, No. 91, U. 8. Dept. Agric., 1905, pp. 1-100. I, Classification and methods 
of analyses; II, Commercial waters; III, Saratoga waters sampled at source. 

HESSLER, ROBERT. The medicinal properties and uses of Indiana mineral water: Twenty-sixth 
Ann. Rept. Indiana Dept. Geol. and Nat. Res., 1903, pp. 159-226. 

HINSDALE, GUY, M. D. The climate and waters of Hot Springs, Virginia: Trans. Am. Climat. 
Ass'n for 1904, vol. 20, Philadelphia, 1904, pp. 65-70, Pl. I, fig. 1. l 
The climate and waters of Hot Springs, Virginia: Med. News, New York, vol. 85, 1904, 
pp. 778-780. 

KaHro, G. D. The mineral waters of Indiana: Med. and Surg. Monitor, vol. 6, Indianapolis, 1908, 
pp. 299-385. 

LANGILLE, H. D. Forest conditions in the Cascade Forest Reserve, Oregon; northern portion of 
Cascade Range Forest Reserve: Prof. Paper U. S. Geol. Survey No. 9, 1903, pp. 27-69. Hot mineral 
springs described, p. 28. 

LEIBERG, JOHN B. Forest conditions in the Cascade Forest Reserve, Oregon; southern part of 
Cascade Range Forest Reserve: Prof. Paper U. 8. Geol. Survey No. 9, 1908, pp. 229-289. Springs 
described, pp. 239-264, 281, 283. 

LINDGREN, WALDEMAR. A geological reconnaissance across the Bitterroot Range and Clearwater 
Mountains in Montana and Idaho: Prof.!Paper U. S. Geol. Survey No. 27, 1904, pp. 116. Mineral 
springs of the region described and temperatures and use for bathing noted (pp. 113-114). ` 

LINDGREN, WALDEMAR, and DRAKE, N. F. Nampa folio: Idaho-Oregon: Geologic Atlas U. 8., folio 
No. 103, U. 8. Geol. Survey, 1904, pp. 5. Work of hot springs in lake beds noted (p. 2), well records 
given (p. 2), and general occurrence of thermal springs and artesian wells described (p. 5). 


Silver City folio, Idaho: Geologic Atlas U. S., folio No. 104, U. S. Geol. Survey, 1904, 
pP. 6. Occurrence of warm springs, artesian waters, and wells discussed and tables of temperatures 
given. 

MiNOR, J. C. The so-called constipating effect of the hot waterof Hot Springs, Ark.: Med. Mirror, 
St. Louis, vol. 16,1905, pp. 3-5. National Bottlers Gazette. New York, 1903, 1904, and 1905. (Monthly 
issue). Besides numerous mineral spring and mineral water notes, each monthly issue contains & 
summary of conditions of mineral water trade, giving new localities, etc., of springs. 

OTERO, MIGUEL A. Report of the Governor of New Mexico to the Secretary of the Interior, 1903. 
Washington, 1903. Mineral spring notes oceur on pp. 10, 13, 61, 73-74, 152, 189, 216, 226, 238-240, 263, 
286, and 305. 

Report of the Governor of New Mexico to the Secretary of the Interior, 1905. Washington, 
1905. Mineral and hot springs, pp. 33-38; other mineral spring notes on pp. 39, 67, 71, 77, 86, 96, 113, 
115, 116, and 137. 

PALMER, GEORGE THOMAS, M. D. Mineral water sermonettes. A series of medical papers on the 
value of mineral waters in our rational medicine: The Chicago Clinic and Pure Water Journal, vol. 
16, 1903, pp. 385, 405, 457; vol. 17, 1904, pp. 29, 165. 

American mineral waters at the Louisiana Purchase Exposition: The Chicago Clinlc and 
Pure Water Journal, vol. 17, 1904, pp. 302, 335, 383. 

The therapeutic uses of mineral waters: The Chicago Clinic and Pure Water Journal, vol. 18, 
1905, pp. 47, 83, 151, 218, 252. 

PEALE, ALBERT C., M. D. Mineral water classification: The Chicago Clinic and Pure Water Journal, 
vol. 15, 1902, pp. 432-437; vol. 16, 1903, pp. 4-9, 53-57. 

[PEALE, ALBERT C., M. D[.] Mineral waters [1902]: Mineral Resources U. S. for 1902, U. S8. Geol. 
Survey, 1904, pp. 993-1002. Production and value. This report is also published as a separate with 
same paging and with imprint of 1904. 

The production of mineral waters in 1902. Extract from Mineral Resources U. S. for 1902, 
U.S. Geol. Survey, 1904, pp. 1-34. Contains 21 more pages than are found in the volume Mineral 
Resources, including list of commercial springs and bibliography of mineral waters of the United 
States, 1902. 

Mineral waters [1903]: Mineral Resources U. 8. for 1903, U. 8. Geol. Survey, 1904, pp. 1137- 
1162. Production and value; also list of commercial wáters. 

The production of mineral waters in 1908. Extract from the volume Mineral Resources 
U. S., Calendar Year 1903, U. S. Geol. Survey, 1904, pp. 1-30. 

Mineral waters [1901]: Mineral Resources U. S. for 1904, U. S. Geol. Survey, 1905, pp. 1185- 
1208. Production and value; list of commercial springs: imports and exports; U. S. Geol. Survey 
mineral-water exhibit at the Louisiana Purchase Exposition, St. Louis, 1904. 

The production of mineral watersin 1904. Extract from Mineral Resources U. S. for 1904, 
U. S. Geol. Survey, 1905, pp. 1-32. Contains 4 pages more than are found in the volume Mineral 
Resources, etc., consisting of tables giving the production from 1883 to 1904, arranged by geographic 
sections. 

PITCHER, JNO. Major, Sixth U. S. Cavalry. Report of the acting superintendent of the Yellow- 
stone National Park to the Secretary of the Interior, 1903. Washington, 1903. Pp. 1-19, maps folded. 
Report of the acting superintendent of the Yellowstone National Park to the Secretary of 
the Interior, 1904. Washington, 1904. Pp. 1-23, 7 pls., 1 map folded. 
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PITCHER, JNO, Report of the acting superintendent of the Yellowstone National Park to the 
Secretary of the Interior, 1905. Washington, 1905. Pp. 1-27, 1 map folded. 

PLUMMER, FRED G. Forest conditions in the Cascade Forest Reserve, Oregon; central portion cf 
Cascade Range Forest Reserve; Prof. Paper, U. 8. Geol. Survey, No. 9, 1903, pp. 71-146. Breitenbuan 
Hot Springs, Belknap Springs, and other hot and sulphur springs utilized for bathing are described, 
and analyses and descriptions of spring deposits are given. 

PLUMMER, FRED G., and GowsELL, M. G. Forest conditions in the Lincoln Forest Reserve, New 
Mexico: Prof. Paper U. 8. Geol. Survey No. 33, 1904, pp. 47. Mineral wells described, p. 17. 

RANSOME, FREDERICK LESLIE. (Globe folio, Arizona: Geologic Atlas U. S., folio 111, U. S. Geol. Sur- 
vey, 1901, pp. 17. The relation of underground waters to ore depoeits is noted and the occurrence of 
wells and springs described. 

Bisbee folio, Arizona: Geologic Atlas U. 8., folio 112, U. S. Geol. Survey, 1904, pp. 17. Rela- 
tion of ground waters to ores and ore formation considered aud artesian wells and springs described. 

RUSSELL, IskAEL CooK. Preliminary report on artesian basins in southwestern Idaho and so:.th- 
eastern Oregon: Water-Sup. and Irr. Paper No. 78, U. S. Geol. Survey, 1908, pp. 53. Volume, tempers- 
tures, ete., of springs and wells considered and artesian conditions discussed. 

KUSSELL, W. G. Investigations in Kansas: Second Ann. Rept. Reclamation Service, 1902-3, U. $. 
Geo]. Survey, 1904, pp. 326-331. Springs in Cimarron River Valley mentioned and two artesian welis 
at Mende, Kans., described. 

SHOEMAKER, J. V., M. D. The advantages of spring No. 1 of Buffalo lithia water: Med. Bull., Phil- 
adelphia, vol. 26, 1904, pp. 351-355. 

SMITH, GEORGE OTIS. Ellensburg folio, Washington: Geologic Atlas U. S., folio 86, U. S. Geol. Sur- 
vey, 1903, pp. 7. Artesian conditions, thermal and other wells and springs described. 

WEED, WALTER HARVEY. Ore deposits at Butte, Mont.: Bull. U. S. Geol. Survey No. 213, 1908. pp. 
170-180. Ore deposition ascribed to hot-water solutions ascending along fractures in granite. 
Gypsum deposits in Montana’ Bull. U. 8. Geol. Survey No. 223, 1904, pp. 74-75. Presence of 
gypsum in hot-spring waters noted, also deposition of gypsum and stilbite noted in old hot-spring 
fissures, 

WHISTLER, JOHN T. Investigations in Oregon: Second Ann. Rept. Reclamation Service, 192-3, 
U. 8. Geol. Survey, 1904, pp. 433-440. Large springs, some of them thermal, noted at Bonanza. 


PRODUCTION OF MONAZITE, ZIRCON, GADOLINITE, AND 
COLUMBITE OR TANTALUM MINERALS. 


By JosrrH Hype PRATT. 


INTRODUCTION. 


During the last five years there has been a considerable advance made in the 
manufacture of various forms of apparatus for lighting purposes. These inves- 
tigations and inventions have led to the practical introduction of certain metals 
and metallic oxides into the arts which before this time had little or no com- 
mercial value. With the demand for these metals and metallic oxides there at 
once arose the question of their sources of supply, which has resulted in the 
mining of a number of minerals that were formerly supposed to be exteremely 
rare in their occurrence, but which have now been found in considerable quan- 
tity. Experiments are being carried on with still other metals in regard to 
their usefulness for the manufacture of various Incandescent and electric lamps. 

The metals and the metallic oxides that are now being used and experi- 
mented with are tantalum, cadmium, zireonia, thoria, yttria, and cerium, Jan- 
thanum, and didymium oxides. With the exception of cadmium, all these mate- 
rials are being used commercially in the manufacture of different lamps and are 
obtained from the following minerals: Monazite, zircon, gadolinite, eolumbite, 
and tantalite. These minerals and their occurrences have been described in 
detail in the reports of this Bureau for 1903 and 1904. The use of cadmium 
for lighting purposes is still in the experimental stage, and, although cadmium 
lamps have been made, they are still principally of scientific interest. As far 
as is known, no cadmium lamp has been made that would have a practical com- 
wercial value. 

MONAZITE. 


The demand for the mineral monazite, which contains the oxides used in the 
manufacture of mantles for the Welsbaeh and other incandescent gaslights, 
is constantly increasing, and many inquiries have been received during the past 
year for information regarding the. source of supply of this mineral, not only 
for domestic but also for foreign consumption. Although monazite has been 
found sparingly at many localities throughout the United States, the Carolinas 
are still the only States that are producing this mineral commercially. During 
1905, however, a probable new source of supply of this mineral has been worked 
out by the investigations that have been carried on at the concentrating plant 
of the United States Geological Survey at Portland, Oreg. which has been 
testing systematically the black sands of the Pacific slope as to their mineral- 
ogical contents. The results of this investigation have shown the presence of 
some monazite and more zircon in many of these sands, especially in those 
from Oregon and Idaho, Dy using the Wetherill magnetie separator an almost 
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perfect separation can be made of both the zircon and the monazite. The results 
of this investigation of the black sands will be published in detail as a bulletin 
of the United States Geological Survey and will give the various localities where 
monazite has been found in the sands and its percentage. 

In the Carolinas the monazite districts have been pretty thoroughly bounded 
but occasionally a new section is discovered showing a sufficient quantity of 
monazite to make mining profitable, and thus extending the boundary slightly. 
In Greenville County, SN. C.. in the vicinity of Lenneman, in Grove Township. 
considerable monazite has been found in the creeks and. branches, and duriuz 
the past vear some of this material has been shipped. 

An interesting occurrence of monazite has been found in Queensland.¢ It has 
been known for some time that monazite oecurs sparingly in the beach sands 
on the coast of Queensland, and that probably the most promising deposits are 
near the mouths of the Tweed and the Johnstone rivers. These deposits bave 
not as yet been proved to contain this mineral in commercial quantities. The 
finding. however, of the monazite in these sands has led to further search which 
resulted in locating monazite in the original rock in two localities, namely, the 
Walsh and the Tinaroo mineral fields. Regarding these Mr. Dunstan says: 

The monazite was observed to occur in pure crystalline masses, sometimes several 
pounds in weight, and also in smali cleavable grains. Both forms are irregularly dis- 
geminated In quartz, black mica (biotite), and chlorithe mica, and are in association with 
wolframite, molybdenite, scheelite, tinstone, and mispickel. With the exception of wol- 
framite, these associated minerals are only in comparatively small quantities. The 
deposits containing the monazite are in granit? country, but close to guartz porphyry 
and slate. In the granite, and also at the junction of this rock with the porphyry and 
slate, Irregular masses of greisen have been formed from the alteration of the granite. 
and it is in this, following closely the behavior of the wolframite, that the monazite 
deposits nre to be found. 

It is not improbable that the monazite in these deposits may become of com- 
mercial value, especially as it could be obtained as a by-product in mining the 
wolframite ore. 

An Interesting mineral, thorianite, was discovered early in 1905, associated 
with corundum, zircon, tin, topaz, spinel, ete. The mineral was first found by 
Mr. W. D. Holland in the refuse from gem washing near Balangoda. Ceylon. 
and was supposed to be uraninite or pitchblende, but upon analysis it was found 
to contain a very large percentage of thoria. The analysis of the mineral is 
as follows : 5 

Analysis of thorianite, 


Thorium  OXUO: nens ecco Lud E pee ee a LE ale Se Soe Se cca) Nae ote 19.22 
Cerium, lanthanum, and didymium oxides... 2 LL LLL LL L2 LS LL LL LL LLL LLL LLLL s, 04 
ACEON Id Ode: ar a CK Trace 
AA A RAP AN 12.3 
Fern (O80 AA E he eie seu Rui dide LE Mee ate eee neta one 35 
Leid oxide uci, SI E SS mtd deese en I eS Be et len S en 9 87 
SITO EM ee eG ee ee es, f BEG Ser. webbots UU ngu hat head crests hoch 12 
99, 93 


The specific gravity of the mineral is given as 9.32, and it was observed in 
black, cubical crystals, which are fairly hard and give a brown streak. — Aecord- 
ing to Mr. W. F. Petterd,¢ the powdered thorianite dissolves readily in dilute 
sulphuric as well as in nitric acid. It has also been shown to be highly radio 
active because of its uranium contents. 


* Dunstan, B., Acting Government Geologist, Mining World. August 26, 1905. 
^Dunstan, Wyndhem R.. Ceylon Mineral Survey No. 111; Mining Engineering (Lon- 
don), March, 1905, and Min. Maz., May, 1905. 
* Min. World, Sept. 16, 1905, 
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It is not improbable that this new mlneral may be found in certain localities 
of the United States where tin, topaz, zircon, and monazite are found. Accord- 
ing to the reports on this mineral, it is one that could be more easily utilized 
as a source of thoria than monazite, and as it has a much higher percentage of 
this compound, it would be much more valuable. 

In view of the large increase in the production of monazite in 1005 as com- 
pared with that of 1904, of the new companies organized that require thoria in 
their manufactured products, and of the inquiries that have been received from 
abroad, any deposit that contains monazite or any other thoria mineral in 
apparent quantity is worthy of careful investigation. 


ZIRCON AND GADOLINITE. 


The occurrence of these two minerals was described in detail in the reports 
for 1903 and 1904. 'The quantities of zircon and gadolinite used in the arts 
are very small, and during 1904 there was a sufficient production to satisfy the 
demand for these minerals during the past year, so that there was no produc- 
tion whatever of gadolinite during 1905. There was a small production of 
zircon, which, however, was not marketed. 


TANTALUM MINERALS. 


The tantalum minerals are in demand on account of their containing the 
metal tantalum, which 1s used at the present time only in the manufacture of 
very fine wire for use in the construction of what is known as the tantalum 
lamp. Both the occurrences of the tantalum minerals and the tantalum lamp were 
described in detail in the report for 1904, and much has been written regarding 
the lamp in various scientific and commercial magazines during 1905, indicating 
its successful commercial use. In a recent paper read at the electrical con- 
vention in Denver and published in part in the Ainerican Inventor,¢ Dr. Louis 
Bell makes the following statements regarding the value of this lamp: 


The mean result of various tests of lamps were: From clear globes, 22.2 candlepower 
at 1.85 watts per candlepower, and from frosted globes, 19.08 cnndlepower at 2.1 watts 
per candle. It is interesting to note that the clear lamp gives just about one candle- 
power per inch of Incandescent filament, which implies an intrinsic brilliancy of some- 
where about 500 candlepower per square inch of filament—a figure much higher than in 
the ordinary incandescent. As illuminants the lamps are certainly very excellent, but 
thelr introduction raises some most interesting questions for the central station opera- 
tor. Putting aside all the petty questions that will be raised about the new lamp for 
commercial reasons, the broad fact remains that we are here dealing witb a bona fide 
2-watt lamp having a life fairly comparable with the carbon filament lamps now cus- 
tomarily in use. Moreover, lt is a competitor of these, socket by socket, and not as a 
substitute, with particular requirements, as Jn the case of the Nernst lamp, or the very 
small arcs. There is some doubt as to the life of the tantalum lump when exposed to 
unusual vibration, whieh muy perhaps bar it in some special locations, but for the 
every-day work of the central station tbere is good reason to believe it generally appli- 
cable. 

Its price can hardly be said to be fixed in this country, but abroad, in Berlin, it is 
about $1 (four marks), which will give at lenst a fair line on its commercial results. 
On this basis, and with power at 10 cents per kilowatt-hour. one finds, taking the new 
lamp on its 600-hour rating, that the cost of its 12,000 candle hours, including the lamp. 
amounts to $3.40. The same number of candle hours from a lamp giving a mean effi- 
ciency of 3.25 watts per candle would cost 33.00, exclusive of lamps; that is, the con- 
sumer could afford to pay $1 for the new lamp better than to take the old ones free. 
With power as low as 5 cents per kilowatt-hour, the user of tantalum lamps could afford 
to pay only 75 cents per lamp. as against getting carbon lamps free. This means that 
a sliding scale of discounts for lamps according to quality could be made to catch the 
consumer at all prices ordinarily charged for current by central stations. 


e American Inventor, July, 1905. 


1316 MINERAL RESOURCES. 


The writer has examined a number of tantalum lamps and used some for a 
short time. The light Is nearly white, like the Nernst or the aeetylene Tight. 
and quite agreeable, though it will usually be found too bright unless a gronud 
glass or frosted globe is used. It was noticed that there was more or less 
tendency for the tantaluin filament to snap or break when subjected to an uu 
usually great vibration, especially after the lamp had been used for some time. 
This difficulty, however, will very probably be overcome with further experi 
ments as the lamp is more fully perfected. As vet it has not been introduc 
to any great extent in this country, but as it becomes better known it will us- 
doubtedly have a large use. The tantalum amp does not require any new fix- 
tures, as it fits any socket in which the ordinary incandescent carbon lamp is 
used. 

An interesting occurrence of a tantalum mineral has recently been discoverel 
at the feldspar quarry of Mr. W. EF. Patterson, jr., at Henryton, Carroll County. 
Md., about 28 miles from Baltimore. It occurs in irregular masses aud rouzh 
erystals in the feldspar, and during the past year a considerable amount of 
this material was encountered in quarrying, but it was all thrown over the 
dump, as no one realized what the mineral was or its value. A specimen, how- 
ever, was sent to the Westinghouse Electric Company at Pittsburg. and a partial 
analysis by its chemist gives the following result: 


Analysis of tantalum mineral from IHenryton, Md. 


Tantnlié oxide Crass) Lu eee mme tae eie uc ee een ote 35. 19 
Noble oxide (NWO) 222 tua acu are it Poy, ran te ates eee 13.2 
Manganese oxide (MnO) 2-2 2.2. ioc Bre tte A e Mme 10.48 
Ferric oxide (Fe«04): 2... ... c UCM M T Ir PCR ee 21. 42 
Sillca (SIN) Lael ee eee, Sete eee Skee a Dee ere 12.98 


This analysis shows that the mineral contains both tantalie and niobie acid 
with a considerably higher per cent of the former. On account of the lish 
atomic weight of the tantalum, the molecular ratio of the tantalic acid to the 
niobie acid is approximately 3.5 to 2. It may be that the material anulyzed 
has a certain amount of feldspar mixed with the tantalum mineral, which 
would account for the high percentage of silica. According to a letter received 
from Mr. Patterson, he will have the dump which has accumulated during the 
past year worked over for the tantalum mineral that has been thrown away, 
and all of this material henceforth obtained during the quarrying operations 
will be saved. 

Near Glastonbury, Conn. an old feldspar quarry is being investigated by 
Mr. Everett B. Hurlburt, of Glastonbury, as to the quantity of columbite 
or other tantalum mineral that may be found in this feldspar. Years age 
when the quarry was worked for feldspar, there was more or less of this mineral 
found, but no attempt whatever was made to save it. 

Some material obtained from Tinton, S. Dak.. was concentrated at the ewr 
centrating plant at Portland, Oreg., and à heavy black mineral was obtained 
with cassiterite and scheelite as concentrates from the Wifley table, which. upon 
analysis, gave 44 per cent of tantalie oxide and 80.5 per cent of niobie oxide, 
these determinations having been made by Dr. W. F. Hillebrand. of the United 
States Geological Survey. The specific gravity of the mineral was determined 
to be 6.8. 

In 1904 there was a small production of columbite, one of the tantalum min- 
erals, most of which was shipped abroad; and in 1905 the production was still 
smaller. 
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PRODUCTION. 


The production of monazite, zireon, and columbite during 1905 amounted to 
1,352,418 pounds, valued at $163,008, as compared with 745.999 pounds, valued at 
$85,038, in 1004, an increase of 606,419 pounds in quantity and of $78,870 in 
value. The greater part of the monazite was obtained from North Carolina, 
with the remainder from South Carolina. All the zircon was mined in North 
Carolina, and the columbite in South Dakota. 

The following table gives the production and value of monazite from 1893 to 
1902, inclusive: of monazite and zircon in 1903; of monazite, zircon, gadolinite, 
and columbite in 1904; and of monazite, zircon, and columbite in 1905: 


Production of monazite in the United States, 1893-1005. 


[ Pounds. ] 


[ 


Year i Quantity. | Value. Year. Quantity.| Value. 

IRW. aaao. ——— 130,000 | 87,000 OO eee eee .—— 908,000 | — $48,805 
ISH eee eee eee) BONS | 36,1093. | 1901 lee. | 748,736 59, 262 
A A wee © 1573,000 | 137,150 ' 1902 corno is 802, 000 64,160 
I MN NH TTN 30, 000 ETE A aaan a 865, 000 65, 200 
jg "MP 44, 000 1,980 — 1904 ..... LLL iu... eee b 745, 900 85, 038 
A EL Ut aes 250, 716 Lbhop. A c1,352, 418 163, 908 
| D ROREM PN DE 350,000 | 30,000 — 


li 


a [Including 3,000 pounds of zircon, valued at $570. 
^ Including the small production of zireon, gadolinite, and columbite. 
e Including a small quantity of zircon and columbite, 


There has been a constant increase in the production of monazite since 1896, 
and the demand is increasing as is indicated by the large production of 1905, 
which approaches the largest production of 1,573,000 pounds in 1895. Where 
formerly there were but one or two buyers of monazite, there are now ten or a 
dozen; aud the value of the monazite sand has increased very materially. 


IMPORTS AND EXPORTS. 


AS far as ean be learned, there were no imports of any of these minerals into 
the United States during 1905, There has been and continues to be a large 
importation of thorium nitrate, which during 1905 amounted to 52.378 pounds, 
valued at 269.504, In the following table are given the quantity and value of 
thorium nitrate imported into the United States since 1902: 


Imports of thorium nitrate into the United States, 1902-1905, 


[ Pounds. ] 


f 
Year. koe Value. Year. phon Value. 
7 S cm AA en ee ECCE d M UK 
A AE S I O 58,655 | $249, 904 
T ENS MEHREREN | eM 28155 195... NUNC 52,378 | 269,504 


Considerable monuzite is exported to Germany: probably from one-sixth to 
one-fourth of that mined in 1905 was exported to that country. 


PEAT. 


By Marius R. CAMPBELL. 


During 1905 little was accomplished in the practical utilization of peat, although 
the year witnessed great activity in the way of newspaper articles and theoretical 
discussions regarding it. 

Many State geological surveys have given attention to peat deposits, and several 
reports have appeared dealing with the subject, but none of them is based upon 
original work, either in the field or in the laboratory, and hence they have done 
little toward advancing the knowledge of the subject. The principal use of such 
publications has been to keep the matter before the public and thereby stimulate 
private interest and investigation. 

The following companies are reported as interested in the development of the peat 
industry, but many of them have not as yet installed a plant, and those that have 
completed their installation are not bevond the experimental stage: 

Orlando Water and Light Company, Orlando, Fla. 

Illinois Peat Fuel Company, Chicago, Ill. 

Indiana Peat Fuel Company, Tyner, Ind. 

Peat Gas and Coal Company, Portland, Me. 

Boston Fuel Company, Boston, Mass. 

American Pent and Fuel Company, Capac, Mich. 

Capital Peat Fuel Company, Detroit, Mich. 

Michigan Peat Company, Chelsea, Mich. 

Michigan Peat and Marl Company, Grand Rapids, Mich. 

Van Buren Peat Company, Gobleville, Mich, 

Wolverine Peat Company, Vicksburg, Mich. 

Munkato Peut Fuel Company, Mankato, Minn. 

Northern Peat Company, Minneapolis, Minn. 

Willinar Peat Company, Willmar, Minn. 

American Peat Fuel Company, Lincoln Park, N. J. 
Amalgamated Peat Fuel Company, 80 William street, New York, N. Y. 
Peat Koal Company, New Rochelle, N. Y. 

Lamartine Peat, Light and Power Company, Fond du Lac, Wis. 
Western Peat Company, Marshall, Wis. 


The production of these experimental plants for 1905 is estimated at 2,000 tons. 
The work of the Orlando Water and Light Company, of Orlando, Fla., may per- 
haps be considered typical. There is a popular impression that peat bogs are largely 
if not wholly confined to northern countries, but this is not correct, since Florida 
has some of the finest deposits of peat in this country. The Orlando Company is 
working on a deposit filling a small lake basin. The company has installed a 
Leavitt machine with a belt convevor for transporting the peat to the mill, where it 
is disintegrated and molded into bricks without pressure. The bricks are then laid 
out, and in the hot Florida sun soon lose a large percentage of their moisture. As 
the peat comes from the bog it carries about 85 per cent of water, but in a few days 
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after the bricks have been manufactured this is reduced to 30 per cent and finally to 
about 15 per cent without artificial drying. When the bricks have reached this 
stage they have shrunk to about one-half their original dimensions, and. then they 
may be stacked out in the weather without reabsorbing an appreciable amount of 
water. 

The business is hampered by the excessive rains which prevail in Florida during 
the wet season from June to November, and some means of artificial drying or pro 
tection must be resorted to before the works can be kept in continuous operation. 

Although the plant has not passed the experimental stage, several hundred tons 
of the machine peat have been produced and used under the boilers of the electric 
light plant, It is confidently believed by the owners that peat fuel produced in this 
way can successfully stand. in competition with hard-pine wood at 33 per cord and 
Alabama coal at $7 per ton. | 

The most interesting and perhaps the most valuable experimental work that has 
been done during the year is the practical tests of machine peat as a producer-gas fuel. 
These experiments were carried on at the United States Geological Survey coal-text- 
ing plant at St. Louis on one carload of peat from Massachusetts and another from 
Florida. The former consisted of part raw and part machine peat, and both kinds 
were tried in the producer, but the quantity of peat was not sufficient for a thorough 
test. Although there were many large fragments of wood in the peat, that part 
which was machined proved to be an excellent producer fuel, making a gas of high 
calorific power and of even composition. This test was regarded as quite satisfac 
torv; but when raw peat was tried the work of the producer was not satisfactory, 
for the peat, although dry, burned only where it came in contact with the shell of 
the producer, and thus the quality of the gas was spoiled. 

The second trial was made on a car of machine peat from Orlando, Fla. This gave 
excellent results, regarding both calorific power and regularity of composition of the 
gus, also ease of firing. 


The results of this test are embodied in the following table: 


Producer-gas test of Florida machine peat. 


Peatas | " Com bus 
| fired. Dry peat. tible. 


Per electrical horsepower: | 


Pounds consumed in producer, 


Available for outside purposes 2.0... 000000 cece eee ween ee oo... 2. 98 2.35 240 
Developed at switch board... 0... cc ce eee cee cence enews 2.85 2.25 2.11 
Per brake horsepower: 
Available for outside purposes .......... 0000 cece cence erre 2.53 2. 00 1.87 
Developed at engine ..................... A eNA O | 2. 43 1.92 1.79 
Equivalent pounds used by producer plant, l 
Per electrical horsepower: 
Available for outside purposes ...........l cee eee eee eee eee e ewes 3. 16 ' 2.50 2.33 
Developed at switeh board. ia eek Heine mote 3. 03 2.39 2.5 
Per brake horsepower: 
Avnilable for outside purposes .......0.... 0c eee cence ee cece ee eeees 2. 69 2.12 1.9 
Developed at engine A whl eae Ree ee ee eee aes! Án 2,0% 2.03 1.% 
ado y a o AAA A Cr Ei E A A 205,0 
Average B. T. U. per cubie foot of AS A A A AAA A a E d la 173.2 


Total- PERU A A id s s pounds.. 29, 250 
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ANALYSES SHOWING AVERAGE COMPOSITION. 


Peat. Gas by volume. 
MOTRIL i is pa AN EAE Ra RE E ees 21.00 | Carbon dioxide (CO) ...................... 12.4 
Volatile matter.................-s esee 22.11 | Carbon monoxide (CO) .................... 21.0 
Fixed Caron ice uu be x eee ee cues 51.72 | Hydrogen (Ha) ......................... wees 18.5 
ARO i da RETE QE VE DNE 5.17 | Methane (CH,)......................... Les. 2.2 
i ` | Nitrogen (Na) ia uus exe S x PEFED ESSE 45.5 
100. 00 z 
GU phi NR EEN EAE Las | Ethylene (GHB,)............ eere MEL 


In starting the producer-gas test the entire fuel bed was built up of the Florida 
peat, and the usual preliminary run was condücted before the official test was begun. 
The official test lasted 50 hours, and during the entire, period no difficulties were 
ex perienced either in maintaining the load or in handling the fuel bed. 

The test was so thoroughly satisfactory that there is little to report outside of the 
general results, which will be found of interest to those contemplating the use of this 
fuel for producer-gas purposes. 

Only a small quantity of peat remained after the producer-gas test was made, and 
on this a steaming test was made which lasted 4.07 hours. This was too short to 
yield satisfactory results, but owing to the scarcity of such tests the results may be 
of value. They are as follows: 


Steaming test on machine peat from Orlando, Fla. 


MISCELLANEOUS ITEMS. 


Heating value of peat, B. T. U. per pound of dry pent .....................Luelllulllllee ee eere 10, 082 
Duratioll OF text: ocu dl A merde sedi A uu e ERR EN I RE EIOS hours.. 4. 07 
Kind oferat SL osos A ee 4 WA KEV AEN LUCES eee eae M Ed pe KE MONT oe Ore Plain. 
Force of draft: 

Under stack dampers: 5. ro ia inches of water.. — 0.69 

AbOVe fires ss carats arinn ES Vie Uso ses uc e RE pando teat A e ite do.... . 13 
Furnace temperature (by Vanner optical pyrometer)............... 2.22 eee eee eee rrr oF.. 2.407 
Dry peat, used per square foot of grate surface per hour............. 0c. ee eee eee eeeee pounds.. 33.49 
Equivalent water evaporated per square foot of water-heating surface per hour........ do.... 4. 04 
Percentage of rated horsepower of boiler developed. 0... 0.2 ee ce cee cee cece ccc ene cee eee 113.2 
Water apparently evaporated per pound of coal as fired........... Ll. eee cece ee eee pounds.. 4.27 
Water evaporated from and at 212° F.: 

Per pourid of pent as DTOG iudi oe icr Dex xe aa SEV TEE RE eee gues AU ARA ieee E REA do.... 5. 00 

Per pound. of dry peat, «usto eue e XR RR ARP AR ieee A S Y Wn Rer do.... 6. 04 

Per pound of combustible............. 00. cece cece cc nere nnn ada s sii d out do.... 6. 63 
Efficiency of boiler, including grate. 2.2.2... ee ce eee erre per cent.. 577.85 
Peat as fired: 

Per indicated horsepower hour ......... 0... cece cece cece cerns rr pounds.. 5. 66 

Per electrical horsepower hour ............. 0. cece ce ccc ewe cece eee n ee eneeeeeeneses do.... 6. 98 
Dry peat: 

Per indicated horsepower hour ........--..ccceccccnccc ee eeenseenecemessnbensccsceens do.... 4. 68 

Per electrical horsepower hour ..........-cceeeeeeeeeenensumoseesoensaseeseceecceceos do.... 5.78 


ANALYSES OF PEAT USED. 


Proximate of peat az fired. Ultimate of dry peat. 
MOISLUIO. coos scala SA aes sales cess a Carbon ou pi exse A Y EXER ees 57.71 
Volatile Matter..........oooooococoocmoror.. 21.85 | Hydrogen ceo RE ER ee aa 5. 18 
Fixed CALDO e A p RE 51.01 ORV PON A cate ee oe ae eae 25. 20 
PON asco cc C 6.93 | Nitrogen ................. i lemma e we Re en 2.89 
100. 00 jud ETUR REGN DUE RSEN SORS : = 
O ite cate A Ee dees 49 DI co Pt ge we St Oe oe ee eee UM 


As is seen by reference to the figures, the results secured from this fuel when used 
under the boiler are exceedingly gratifying. Comparing the dry peat per electrical 
horsepower per hour required by the two types of plants, it will be noticed that the 
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steam plant used 5.78 pounds, or 2.4 times as much as the producer-gas plant, which 
required only 2.39 pounds. 

The results obtained in the producer plant as well as under the steam boiler com- 
pare favorably with those obtained from lignite from North Dakota, as shown by the 
following table: 


Equivalent pounds of dry fuel used per electrical horsepower hour as developed at suntrh- 


board. 

Pounds. 
Florida peat in producer plant ,................... dudavhedces bna DeL ILLE DEED ess E PU LIE 2.39 
North Dakota lignite in producer plant........................... T TUTTI ee eae 2.5 
North Dakota lignite in producer plant ...... Pr A RS ER RI NEMINEM S 1.9 
North Dakota lignite in producer plant... 0.0.02... cece ccc c cee e eee n ene rr 1.5 
North Dakota lignite in produce® plant ......0 2.000... c cc cece ccc ce ccc cece cence eser rro 2.0 
Florida peat under a steam DONOR uu eo A ROLE digo rax A See IER 3. 7* 
North Dakota lignite under a steam boiler............... ccc cc eee ccc ccc cen ww cen encecccwccecene 5.41 


These results show that peat can be much more successfully used for the genera- 
tion of power in a producer than in a furnace under a steam boiler. Moreover, they 
show that when used in this way peat may become a successful competitor of coal, 
even where the latter can be easily obtained. 

The possibilities which these experiments seem to open are great, and they may 
be of intinite value to such States as Florida, Massachusetts, Maine, Minnesota, and 
Wisconsin, which have little or no coal within their boundaries, but have large 
deposits of peat that are easily aceessible to the commercial centers. 

During the year 1905 peat moss, in the form of bales packed under hydraulic 
pressure, was imported into the United States to the extent of 7,911 short tons, valued 
at $42,494. This peat moss is used chiefly for stable litter. 


PRECIOUS STONES. 


By GEorGE FREDERICK KUNZ. 


INTRODUCTION. 


The year 1005 made a record for the importation of precious stones of every 
variety. This importation was attended by prosperity in every branch of the 
jewelry business, the sales ranging from the richest gems to those of the poorest 
qualities, and even to every known form of imitation. "This record was achieved 
notwithstanding the Itusso-Japanese war, and was due to general prosperity. 

The diseovery of utahlite, a green variscite, translucent, golden-green in color, 
and used as a gem and decorative stone, at a new locality 40 miles southwest 
from Salt Lake City, 8 or 9 miles west of Stockton, 20 miles northwest of 
Mercur, and 25 miles northwest of the other utahlite loeality in Utah, promises 
to furnish a quantity of this peeuliarly Ainerican stone that may be used in 
semibarbarie jewelry or where a rich but not precious stone is desired. 

In the search for and the mining of tourmaline, beryl, topaz, kunzite, and 
other stones peeuliar to the southern counties of California, some wonderful 
erystals of rose-colored beryl implanted on feldspar and many fine crystals of 
tourmaline (red and green) are found, and in connection with these oceur many 
specimens of great interest to the science of mineralogy. The region bids fair to 
excel that of the Ural Mountains, which for more than half a century has led the 
world in such products. So great has been the interest in California genis and 
their mining that the State mineralogist, the IIon. Lewis E. Aubury, requested 
the writer to prepare an illustrated report on the finding, the history, and the 
cutting of the precious stones of California, with a description of its mines. 
This volume, numbering 150 pages, illustrated with many plates, is now being 
issued by the California Bureau of Mines in San Franciseo. 

In the State of Maine, during 1905, prospecting and slight working was done 
for gems at Mount Mica, Paris, Auburn, Newry, Mount Black, Rumford, and 
other mining localities. But only a few gems, tourmalines, were found, and 
their total value did not exceed a few thousand dollars. 

The turquoise mines of New Mexico and Arizona have not been as productive 
as formerly, but those of California and Nevada have been more so. 

Rose quartz from the Black Ilills of South Dakota has been cut in great 
quantity in the form of beads, in Germany, and has been sold over the entire 
world in competition with rich green aventurine with its sparkling specks of 
mica. 

Amethyst, topaz, malachite, lapis lazuli, amazon stone from Amelia County, 
Va., and a great variety of stones of all quaint colors have been in greater 
demand than in 1904, The topaz sold is generally the variety known as 
" Suxon" or " Spanish" topaz. It is in reality the result of the decolorization 
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of the smoky quartz found in Spain, Brazil, and Colorado, and aecording to the 
amount of unexpelled color, it is straw-colored, amber-yellow, or rich reddish- 
brown. So much demand has existed for the true Brazilian yellow topaz and 
the pink topaz, the latter produced by heating the Brazilian yellow, that the 
opening of the original mines at Ouro Preto in Brazil is under discussion, 

A novelty in the gem line has been the cutting of the elrysoprase, so exten- 
sively found at Visalia, Tulare County, Cal, in its iron-brown and dark-brown 
matrix, which forms a pleasing contrast to the golden-green color of the ehry 
prase. 

Highly colored gems, green, red, yellow, and purple, have been in great demand. 
so much so that many thousands of peridots of Arizona origin have been cut, and 
many times more of those from Egypt. This is equally true of the California 
tourmadines, pink and red, and also of those from the Urals and from Madagas- 
car and Brazil. So great bas been the demand for amethyst that the remainder 
of the great finds in Brazil, in 1900, and also stones from every available source 
have been eut, frequently into pear-shaped and diunond-shaped stones. 

The emerald is still the gem in evidence. At no time has it received so hizh 
appreciation as to price, It is more than ever in demand, for the supply has 
been only in part sustained by the yield of the mines in the United States of 
Colombia. Part of the gems have been cut in the United States from the rough 
stones shipped directly to the firms doing the cutting. Many of the finest gems 
were undoubtedly taken from old. jewels by the cwners on the inducement of 
the high prices obtained. 

The pearl is in as great favor as ever. The English Government has published 
the results of the investigations of the experts who have studied the life history 
of the pearl oyster, its parasites, its enemies, and the methods of further increas- 
ing dts production. The present demand is causing a drain upon the Ceylon 
pearl banks, Which have always yielded so great à revenue. 

Within the last two years, and with the introduction of Louis XV and Louis 
XVI designs in jewelry, there has been immense improvement in lapidary work 
in the United States in every variety of stone. No better lapidary work bas 
ever been done at any period, and every intricate form of cutting and polishing 
such gems as aquamarines, tourmalines, peridots, kunzite, amethyst, and simi- 
lar stones has been employed, including not only the round but the oblong, 
hexagonal, oetagonal, marquise, pear-shaped, and other forms set with borders 
of small brilliants. There has been especial preference for many of the larger 
stones; and never have aquamarines, tourmalines, and amethysts been sold in 
such profusion. Probably $100,000 worth of aquamarines from the Brazilian 
locality found two years ago have been used. 


DIAMOND. 


UNITED STATES. 


There are four regions where dinmonds have been met with In the United 
States. These are (1) the Pacific coast, chiefly along the western base of the 
Sierra Nevada, In the central counties of California, associated with gold in the 
cement gravels; (2) along the line of the moraine of the ancient fee sheet in 
Wisconsin, Michigan, Indiana, and Ohio; these have been transported from an 
undiscovered source, presumably somewhere in Canada; (3) Kentucky and Ten- 
nessee; (4) the Atlantic States from Virginia to Alabama, chiefly along the 
"stern. base of the Appalachians in what is known as the Piedmont region. 
The actual place of origin of the diamonds is in all these cases unknown. Those 
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of the Pacific coast and the Atlantic States have been derived by erosion from 
the adjacent mountain ranges, but the original sources have never been dis- 
covered. Those of the northern drift have doubtless come from beyond our 
borders, in Dominion territory, and their exact source is entirely a matter of 
speculation. The few occurrences in Tennessee and Kentucky are not as yet 
definitely traceable, even in theory. All have been found in loose and superficial 
deposits, and all accidentally. Most of those in the Atlantic and Pacifie regions 
have been met with in washing for gold. 

This subject of the occurrence of diamonds in the United States has been 
treated in some detail by the writer in a report to the United States Geological 
Survey, to be issued in the near future. 


SEARCH FOR DIAMONDS IN BLACK SANDS OF THE UNITED STATES. 


The high price of diamonds has made the search for these precious stones in 
the United States and Canada keener than ever before. In the examination by 
the United States Geological Survey of many samples of gold and platinum 
sands during the Lewis and Clark Exposition at Portland, Oreg., diamonds were 
“arefully looked for. Diamonds have been watched for also by a number of 
parties that have been dredging for gold on an extensive scale in the rivers of 
California, but in neither case have any finds been reported. 


INDIANA. 


Minerals of the Indiana drift in relation to their supposed Canadian source.— 
The only well-attested diamond discoveries in the drift region of the United 
States during the last four years have been those in connection with the gold 
washings of Brown and Morgan counties, in southern central Indiana. The 
writer has taken special pains to obtain a full series of specimens of tlie rocks 
and minerals found in the gold-bearing drift of this region from Mr. George C. 
Royce, of Martinsburg. W. Va, and Professor Blatchley, State geologist of 
Indiana, and others, for the purpose of having them compared with the rocks 
in Canada, north of the Great Lakes, with a view to tracing out, if possible, the 
source whence the diamonds came. 

With the hope of aiding in the solution of this problem the collections of 
drift minerals and rocks from the diamond section of Indiana were sent to 
Canada for examination and were laid before the Ottawa meeting of the Geo- 
logical Society of America in December, 1905. Considerable discussion was 
awakened, but no very definite results have as vet been reached. 

Among those who examined the specimens at the meeting with particular 
interest and expressed opinions thereon are the following Canadian geologists : 
Dr. A. E. Barlow, Mr. W. J. Wilson, and Prof. II. M. Ami, of the geological sur- 
vey of Canada; Prof. W. G. Miller, of the Ontario Bureau of Mines; Dr. G. A. 
Young, petrographer, and subsequently in more detail, Prof. Frank D. Adams, 
of McGill University, at Montreal. All these gentlemen were especially quali- 
fied to judge of these materials by intimate acquaintance with the geology of the 
region under consideration and its glacial phenomena. 

Doctor Barlow and Mr. Wilson recognized a number of the fragments in the 
collection from the Indiana drift as apparently identical with rocks familiar to 
them at various points in northern Ontario. Especially marked was the preva- 
lence of pieces and rolled pebbles of jasper and jaspilite, characteristic in asso- 
Clation with the iron ores of the Michipicoten and other iron ranges north of 
Lake Superior, 
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After the meeting of the geological society the material, consisting of some 
30 samples, was sent to Prof. F. D. Adams, of McGill University, for more 
detailed examination. In these 30 samples there were more than 200 speri- 
mens, every one of which was carefully examined by Professor Adams, who then 
divided them into groups clearly definable. These groups and the percentages 
which they represent he states as follows: 


1. Laurentian pneiss__.-.-.._.._-_-_-______-__-__.__- ________- 14. 4 
A fae eee A and agent an Co ea nen MERECE S 
3. Chert and. Jasper --------------------—------— A 32T 
d Tron ole RC ERES a SS a NE PEE 9.6 
5. Amphibolite and green schist 222 ooo 6.3 
6. Trap. two types__-.-----+--------- ENCORE .8 
T. Sandstone, OUO ext o cee eet eee tees. "aie btt ec 4.0 
8. Limestone and shale ooo accio 2.4 

100.0 


No. 1 is represented by characteristic material, much of it evidently coarse 
pegmatite, rich in feldspar. 

Nos. 3 and 4 are certainly, and Nos. 5 and 6 probably, from the iron ranges of 
the IIuronian or Keewatin. 

The pieces numbered Y seem to be partly Keewenawan and partly Huronian, 
while those included under 8 are distinctly Paleozoic. 

It thus appears that the portions decidedly referable to the iron ranges of the 
Huronian and Keewatin (Nos. 3 to 6, inclusive) make up nearly half of the 
whole material (49.4 per cent), while the quartzite, No. 2 (29.8 per cent), is 
largely Huronian. These rocks are widely developed north of the Great Lakes 
&nd at no great distance from them. 


KENTUCKY. 


There has heen some revival of speculation as to the existence of diamonds 
in the peridotite dikes of northeastern Kentucky. Mr. D. Draper, a Transvaal 
geologist, has visited the celebrated dike at Ison Creek, in Elliott County. The 
lessees or owners have under consideration a plan to work a large purt of this 
tract with diamond machinery like that used at the South African mines, and 
apparently this entire tract of land has been bonded and the parties engaged 
ure endeavoring to proceed to work the place extensively, although up to the 
present time no definite proof exists of the occurrence of diamonds in this 
region. The examination made there by the Kentucky Geological Survey, under 
the late Prof. John A. Procter and Doctor Crandall, and also that made by Mr. 
J. S. Diller and the writer seventeen years ago, were both without result 
Recently Mr. W. C. Phalen, of the United States Geological Survey, visited the 
region and spent some time in the preparation of an economie bulletin on the 
Kenova quadrangle. IIe located a new outerop of the peridotite, but was unsue- 
cessful in obtaining any diamonds. He heard at Grayson, Carter County, that 
a diamond or two had been found in the Ison Creek district, but he could not 
verify the report. 

NEW YORK. 


Diamonds in drift.—In the article of Prof. William H. Hobbs, on * The Dia- 


mond Field of the Great Lakes," published in 1899.0 emphasis was laid on the 


p—————— ÓrÓÓ——— a——— MÀ —————————————— Oo Á— ——— ———ÀÀ—! 
a Jour. Geol., vol. 7, No. 4, May-June, 1899, 
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desirability of careful search for diamond occurrences on the moraine line east 
of Ohio—in Pennsylvania and New York—as a further guide to locating the 
original northern starting point. No similar discoveries have since been made, 
except those in central Indiana, until recently a report has appeared of one or 
perhaps two diamonds being found near Syracuse, N. Y. An account of these 
and a diseussion of the bearings of the whole subject were given by Mr. Philip 
F. Schneider, of that city, in the Syracuse Herald ? of December 24, 1905. The 
topic had been presented previously, by Mr. Schneider and others, at the October 
meeting of the Onondaga Academy of Sciences. Unfortunately the facts are 
not enpable of positive proof at the present time. The owner of the gravel-pit 
in the southern part of Syracuse claims to have found a diamond therein 
several years ago and to have subsequently sold it for $1,700 to a person living at 
Springtield, Mass. The purchaser has since died, and his relatives are in 
Europe, so that it is not possible at present to verify the account. The same 
owner also reports finding another smaller diamond, which he still retains; but 
Mr. Schneider questions its reality, and suspects it to be only a quartz crystal. 

The geological interest of such an occurrence and its inherent probability in 
connection with the western diamonds of the drift make these unverified reports 
worth recording. 


In Mr. Schneider’s article he also treats of the possible relation of these 
diamonds, if such they should prove to be, with the peridotite dikes in and 
around Syracuse. It will be remembered that this rock, altered to serpentine, 
was identified by the late Prof. H. Carvill Lewis with the rock at Kimberley, 
South Africa, and with that in Eliiott County, Ky., all three being included 
under his name of kiniberlite. 

This close relationship to the South African diamond-bearing rock has led 
to speculation and may lead to possible diamond production at the Kentucky 
and the Syracuse localitites, especially as both these latter have yielded pyrope 
garnets similar to those freely obtained at Kimberley, and there known as * Cape 
rubies.” No diamonds, however, have been definitely found as yet at either of 
the American kimberlite occurrences; but if any should really be obtained near 
Syracuse, the question may be raised whether they are derlved from the drift 
or from the kimberlite dikes of the vicinity. 


CANADA. 


Search for diamonds.—Dr. H. M. Ami, of the geological survey of Canada, 
las given careful instructions to a hundred or more parties that are surveying 
for the Transcontinental Railroad, immediately north of the Great Lake region, 
how to look for the diamonds in the hope of their loeating the source of the 
diamonds which have been found in the glacial deposits of Wisconsin, Michigan, 
Ohio, and Indiana. 

SOUTH AFRICA. 


De Beers Consolidated mines.—The most prominent feature in the seventeenth 
annual report of the De Beers Consolidated mines, for the year ending June 30, 
1905, laid before the meeting of the shareholders at Kimberley, in November, is 
doubtless the retirement of Mr. Gardner F. Williams from the office of general 
manager, which position he has held and administered with signal ability and 


e Syracuse Herald, December 24, 1905. 
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success for the last nineteen years. He has for some time desired to be relieved 
from the cares of this position, and he will now be succeeded by his son. Mr. 
Alpheus F. Williams, who has been assistant manager for several years, is 
thoroughly familiar with the situation, and has ably condueted the working of 
this great mine in the several absences of his father in the United States. 

In regard to the output of the year, it presents no very marked differen 
from that of the year 1904, There is some advance in total production, due to 
the increasing yield of the two newer mines, the Bultfontein and the Puturts- 
pan; but the old. mines show a continued falling off. On tbe other hand. the 
Bultfontein and Dutoitspan have developed a sudden advance in richness, the 
yield per loud of these two mines taken together being some 40 per cent aleve 
that of the year before. The other mine, previously known both as the Premier 
and the Wesselton, remains about the same in rate of production. This mine 
is spoken of in the present report only as the Wesselton, the name Premier 
being apparently discarded, and wisely so, in view of the prominenee assured 
by the great Premier mine near Pretoria in the Transvaal. 

The combined data for the De Beers and Kimberley mines are as follows: 


Production of De Beers and Kimberley mines in 1905 and 1905. 


T ? unius | 3,447. N80 
Loads of blue washed. . or rema 2,401,099 2.418. 154 
Carats of diamonds fouUancr occ 1.48.5% 1,106 oD 
Value of diamonds founda... 00000000 aaa eee co £3, 192, 708 £23,929, 550 
Number of carats per load. 2.0... 0.00. cee eee oro cres 0.54 Q. 46 
Value per Ui. ll "T A A ined aves id ea 488. 11d. | 53«. 10d. 
Value per loada A ia 266. Td. 34s. A]. 
Cost of production per load. occ cc cee sees Lee is. 4d. ws. Nl. 
Loads remaining on floors ........ VESPERE EA IA 2,175,009 2.34, 771 


“Fractions omitted or approximated. 


It will be seen from these figures that the continued rise in value has again 
failed to counteract the decrease in richness, as shown by the diminished value 
per load. The quantity of blue ground reported as in sight in 1904 in these two 
mines was 0,087,908 loads; in 1905 it was 8,026,400 loads—a decrease of about 
one-fifth. 

Of the three newer mines the Wesselton furnished the maximum quantity 
of blue ground, 2,068,278 loads; and it yielded also one diamond of 1874 carats. 
the largest yet found in this mine. The Bultfontein leaped from a yield of 0.29 
carat per load in 1904 to an average of 0.41 in 1905. "This yield rose further 
during the latter half of the year, and a test from the east end of the mine area 
gave, in 32,122 londs, an average as high as 0.523 carat. The Dutoitspan 
mine more than doubled its former average yield, having risen from 0.12 to 0.25 
carat per load. In quality the diamonds from this mine are far above those 
from any other, All three ure still worked more or less as open mines, 


m 
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The data for these mines for the last two years are as follows: 


Production of the Wesselton, Bultfontein, and Dutoitspan mines in 1904 and 1905. 


Wesselton. Bultfontein. Dutoitspan. 
- 1904. 1905. 1904, | 195. | 19M. | 1905, 

— MM M a Y ——— | —— aa ———————— 
Loads hoisted ......................- 1,919,304 | 2,068,278 | 429,729 , 605,730 39,914 311, 499 
Loads washed. ...................... 2,134,908 | 2,082,582 | 514,885 | 611,491 24, 359 65, 784 
Diamonds found (carats)@ ......... 605, 241 518,152 | 148,219 | 249,002 3, 032 17,121 
Value of samea ..................... £1,055, 269 | £1,067, 475 | £219,711 | £434,902 | £6,457 | £59,847 
Carats per load ..................... 0.28 0. 284 0.29 0. 41 0.12 . 0. 26 
Value per carata ................... 34s. 10d. | 36s. 11d. | 208. 7d. | 34s. lld. . (^) | 69s, 11d. 
Value per load «. ............ sss 9s.10d. |  10s.6d. | 88. 6d. | Ms.2d.| (b) 18s. 2d. 
Cost per loada ...................... 3s. 7d. 38. 10d. | 58. 9d. ; 5s. 10d. (b) 13s. 3d. 
Loads on floors......................| 1,356,260 | 1,891,956 | 397,503 | 391,742 15,555 261, 270 

a Fractions of pounds, carats, and pence omitted or approximated. b Data not given. 


The quantity of blue ground in sight at these mines was estimated as 
amounting to 51,300,300 loads. This amount being added to that given above 
for the De Beers and Kimberley—8,026.400—the entire total foots up 59,326,700 
loads. Beyond this, however, there are of course the unexplored resources of 
the three newer mines which have only been opened to depths from one-fourth 
to one-third those of the older mines. 

The reeovery of diamonds from tailings and débris has continued, though 
on a scale somewhat less than in the previous year, which was the maximum. 
In 1905 1,016,050 loads were washed, mostly from the De Beers mine, aud there 
were obtained 257,059 carats of stones, valued at £311,030. 

Even with the higher rate realized for rough diamonds, the earnings of the 
De Beers Company were 15 per cent less than in 1903, as the average yield of 
rough diamonds from the De Beers and Kimberley mines has fallen from 0.76 
carat per load in 1902 to 0.61 carat per load in 1905 and to 0.46 earat per load 
in 1905. Great quantities of the poorer diamond earth were treated. The total 
sum realized from the sale of diamonds was £4,802,844; the expenditures were 
£2,937,509; the profits were £1,865.335, Out of the profits £1.800,000 were paid 
in dividends, the dividends being 20s. per preferred share as against 27s. Gd. 
in 1903 and 1904. The reserve was £846,783. The entire sales in 1905 were 
made "rough" by the syndicate, and this is to continue in 1906, on account 
of the lower yield and on account of the great demand. This is in spite of the 
fact that the price of rough stones was raised twice, 5 per cent each time, dur- 
ing the year 1905; but the diamond syndieate makes these advances because 
there are less diamonds found to-day than there were found fifteen years ago, 
while the demand for them liis greatly increased. 

Premier (Transvaal) mine.—The increased output of the Premier (Transvaal) 
mine has caused great interest in the production of diamonds; and the finding 
of the largest known diamond, the Premier or Cullinan, weighing 3,024 carats, 
and of several other large stones, one of which weighed over 600 carats and 
another 340 carats, has given this mine the greatest record for producing mate- 
rial of exceptional size. 

Orange River Colony mines.—The extensive development of diamond mining 
in the Orange River Colony is well shown in the Annual Report of the Mines 
Department of that Colony for the year ending June 30. 1005.4 This report. by 


s Mines Dept. Orange River Colony, Ann. Rept. for the statistical year ending June 30, 
1905; Bloemfontein, 1905, p. 31 
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Mr. Burnet Adams, acting chief inspector of mines, tells of steady increase in 
the diamond output of the colony and describes the condition of the producicg 
mines, besides the Vaal River alluvial diggings, aud of more than fifty prospects 
and partially developed undertakings. In regard to these latter. many have 
proved disappointing, but some bave yielded good diamonds and may prove to 
be valuable properties. 

The seven mines that have actually yielded more or less successfully are oti 
the New Jagersfontein (the old celebrated mine reorganized under the new zv 
ernment): (2) the Koffyfontein; (2) the Ebenhaezer; (4) the Lace Diamend 
Company: (5) the Monastery; (6) the Kaalvallei; (7) the New Driekopjes 
Of these, the last is now closed and for sale, and two or three of the others are 
partially suspended and either engaged in testing or in awaiting improved aj 
pliunces, The Jagersfontein is much the most important and has been ste:dily 
advancing, both in equipment and in production. Ileretofore it has been ear- 
ried on as an open working, but steps are now being taken to change to the 
underground system, as was done with such suecess in the De Beers and kin 
berley mines, 

The diamond output of the colony for the year covered by the report is given 
in a tabular form by months, from July, 1904, to June, 1905, inclusive. The» 
show some variations, but maintain a fairly uniform average. The predust 
is given as a whole, without distinguishing the mines, but the Jagersfontein 
far exceeds all the rest together. 


Output of diamonds in Orange River Colony. fiscal year ending June 30, 1945, 


Loads- E amicae AA AAA ue excu 3,5350, (ME) 
Carats of diamonds found. oo oo ccoo A e Bae 320, 548) 
Value of same. a dete CCP NITE NA E £938, 611. 15s. 6d. 
Carats per load... o da DI NU 
Nao per Cirit eun lado Dd a al a mss, Nd. 
Vane A A eee aa eee et o i s 58. Od, 


Subsequent data for the month of July, 1905, show but sligot differences from 
the average of the month preceding. The cost of mining per load is not given 
in the report. 

On comparing these figures with those of the De Beers group of mines at 
Kimberley for the same period, it is seen that the blue ground is comparatively 
very low in its diamond content, but that the average value of the stones per 
enrat is considerably higher than for those of the richest of the other group— 
the De Beers and Kimberley. ‘The total number of loads washed is nearly two 
thirds that of all the De Beers group together; while the total diamond product 
is less than one-sixth, but its value exceeds one-fifth. 

The average number of men employed in the diamond mines of the colony. 
month by month during 1905, was 226 whites and 4.659 natives. With some 
fluctuations there has been a general increase of the total number during the 
year, from 4.458 in July, 1904. to 5496 in July, 1905. The average monthir 
wages paid for mining and prospecting in the Orange River Colony are given 
in a recent article as £20 7s, Td to white men and £3 1s. 6d. to natives.a 


BRAZIL. 


Diamonds and carbonado in Bahia.—Considerable space has been given in 
recent reports of this Bureau to the diamond and earbonado industry of Brazil. 
An important article has appeared within the last year on the geology of tbe 
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Bahia region by Prof. Orville A. Derby, who was engaged by the State of 
Bahia to study the geological occurrence of the carbonados. The article in 
question is his report of this work, and has been translated into English by 
Prof. John C. Branner for publication in this eountry.¢ 

The region examined was the basin of the Paraguacu River, the upper part 
of which contains the Chapada Diamantina, or diamond plateau of Bahia. The 
river traverses four regions or belts of entirely distinet geological character. 
The first of these takes in all the headwaters of the Paraguacu and its main 
ntlluent. the Santo Antonio; the second reaches from the Falls of Passageni de 
Andarahy, some 50 miles, to Dededouro; the third extends about 200 miles, 
down to Maragopipe, and the fourth is a narrow belt adjacent to the coast. 

The diamonds and carbons are characteristic of the first region, and occur 
occasionally in the second and third. At all the localities examined by Profes- 
sor Derby they appear in connection with a thick bed of conglomerate about 
the middle of the hard sandstone formation. In many places, indeed, he states 
that the gravels worked for diamonds are simply this same conglomerate 
decomposed in place, and not a more recent superficial deposit. This fact has 
already been recognized in the State of Minas Geraes, where also, at Grao 
Mogol, diamonds have been taken from the hard conglomerate itself. It is clear 
that in Brazil the conditions of diamond occurrence bear no resemblance at all 
to those in Africa. <All the indications point to the conglomerate as the source 
of the diamonds, and the recent unconsolidated gravels are richest in the 
vicinity of outerops of this rock, which miners call pedra cravada. 

If this determination of the conglomerate as the home of the diamonds be 
correct, Professor Derby remarks. the supply must be enormous, and all that 
has been done heretofore is trivial in comparison, Only a small part, however, 
of the deposits ean be worked with the methods in use thus far. Whether 
modern scientific processes, using the hydraulie power so abundant in the 
region, can operate the beds at an actual profit remains a question for future 
solution. 

Elsewhere than in the vicinity of tlie Serra das Lavras and its congloinerate 
there are few diamond occurrences, but still some are known that have interest. 
Along the bed of the Paraguacu, in particular, there are various points where 
diamonds are obtained by diving, and some of these are so far from the Serra 
that it is not easy to see how the source ean be so distant. The principal 
locality is at the Falls of Funil near Bebedouro, on the eastern edge of the 
second region or zone mentioned above. Here the fall is formed by a heavy 
bed of conglomerate resembling the one in the first zone, but almost certainly 
of later age. It rests upon granitic rocks and its pebbles are largely thence 
derived, so that the “formacao.” or diamond gravel, is quite different from 
that of the first zone. The sandstone of the second zone, however, must be 
largely derived from the first, and the contained diamonds may be thus 
accounted for. . 

These aecounts should be compared with that by Mr. H. W. Furniss, dealing 
with the same region and reviewed in the report of this Bureau for 1002.5 

There is another diamond region in Bahia—that of Cannavieras and the 
valley of the Pardo River, and the southern part of the State.” This, Professor 
Derby remarks, is the only diamond occurrence in Brazil at all near the sea. 
It is a region of but slight elevation, only about 100 meters, largely wooded, 
and with a thick soil that obseures the rocks. At points, however, in the val- 


a Econ. Geol., vol. 1. No. 2, Nov.—Dec., 1905, pr: 134-142. 
d Mineral Resources U. S. for 1902, U. N. Geol. Survey, 1904, pp. 816-822. 
e Ibid, p. 816. 
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leys of the Pardo and the Salobro a heavy conglomerate with granitic pebbles 
is exposed near the diamond washings. One diamond of three grains was 
obtained for Professor Derby in a test made on 14 cubie meters of decomposed 
conglomerate selected by him. Thus, again, diamonds are apparently iraced 
to a widespread bed of conglomerate, here quite near the coast, easily recog- 
nized, and suggesting extensive possibilities for investigation and development 


NEW SOUTH WALES. 


A valuable guidebook to the mines and minerals of New South Wales has 
lately been issned under the direction of the minister for mines and agriculture 
in that colony, Ion. S. W. Moore.¢ In this work references are mude to tbe 
occurrence of diamonds at several points, which have been noted from time to 
time in former reports of this Bureau. 

The more recent and more important diamond districts around Bingara and 
Inverell are situated near the Queensland border. Bingara is 378 miles north 
of Sydney, and Inverell and Tingha are both nearly 40 miles east of Bingara. 
The divisions named from the two latter places contain much tin in the drift, 
while the Bingara division is worked principally for gold. With regard to 
diamonds in particular the guidebook says that near Copeton, in the Inverell 
district, are numerous isolated hills capped with basalt, beneath which are 
sands and gravels, with tin, diamonds, and some gold. These hills have been 
variously named, one of them being the celebrated diamond locality of Boggy 
Camp. It was in this district that the discovery of two small diamonds in a 
basaltie dike was made in 1904 at Oakey Creek, near Copeton. 

The Bingara division presents conditions somewhat similar, yet with some 
differences. The chief diamond yield has been from patches of gravel capping 
the foothills of the basalt-covered range some five miles to the southwest of 
Bingara. 

It is in the Bingara district, at Ruby Ilill, that the eelogite-bearing pipe was 
observed in 1902, which led to so much discussion as to eclogite being the prob- 
able source of the diamonds.® The guidebook states that there has been but 
little activity of late in these fields owing to low prices for the diamonds, 
which are all of small size. 

The statistics for New South Wales, given in this volume, state the diamond 
yield for 1904 as 14.296 carats, valued at £11,020, and the total production to 
the end of that year as 147,955 carats, valued at £98,223 17s. 

Large diamond at Mount Werong.—The fact, after years of working at various 
points, that only small diamonds had been found, led naturally to tbe belief 
that no large diamonds were to be expected in Australia. Within the past 
year, however, a diamond of nearly 29 carats has been discovered at Mount 
Werong, 136 miles west of Sydney and 30 miles south of Oberon. It was found 
at a depth of 12 feet by two gold miners, who were not diamond miners and who 
did not know what it was. They kept it for some months, and were offered a 
few pounds for it on two occasions, but suspected that it might be more valı- 
able. Finally it was sent to the state department of mines at Sydney, where 
it was recognized at once, and its value then proved to be £200. The stone is à 
distorted and flattened crystal, measuring 23 by 15 by 5 mm., flawless, and of 
a straw yellow. Appreciating the importance of this discovery, Mr. E. F. Pitt 
man, of the department of mines, promptly visited the place and made a report 


i Guidebook for the Use of Prospectors in New South Wales; Sydney, 1905, pp. 156, 
with map. 
* Mineral Resources U. S. for 1902, U. S. Geol. Survey, 1904, pp. 824—826. 
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upon it, which is reviewed by Mr. John Plummer in the Mining World of Octo- 
ber 21, 1905.¢ 

Mount Werong is one of the peaks of the mountain range, some 4,000 feet 
high, which separates the fertile coast region from the arid interior. In the 
beds and ravines of the streams that drain the ridge much of the drift gravel 
is found washed down and redeposited, and here occurs gold, with zircons and 
sapphires, abundant but small, and also this large diamond, and another found 
some years ago, and valued at £5. The sapphires have undoubtedly come from 
the decomposed basalt overlying the drift, as none have been found in the drift 
itself. The diamond Mr. Pittman refers to the drift; but he also recognizes 
the possibility of its having come from the basalt, in view of the discovery of 
one or more diamonds in the somewhat related dolerite at Copeton. This new 
locality is some 300 miles south of the Inverell and Bingara region. 


NOTES ON THE DIAMOND. 


Russian experiments in crushing carbons used in diamond drills.—Prof. Alex. 
M. Mitinsky, of the Mining Academy of St, Petersburg, Russia, is carrying on a 
very interesting series of experiments in crushing the carbons used in diamcnd 
drills.^ The rate of advance of a diamond drill increases with the pressure up 
to a point where the diamonds are likely te break. Were the limit is reached, 
beyond which an economie loss is involved by greater pressure. The object of 
this investigation was to determine this limit, which bad not before been done, 
and which is of course a very important practical question. 

There has been hitherto a remarkable difference in the practice of European 
and American operators in work of this kind. The former have generally fol- 
lowed an empirical rule of applying a pressure of 2 kilograms per square centi- 
meter on the bottom of the drill, which is equivalent, with ordinary tools, to 1 
kilogram per square millimeter on the diamonds. American drillers have used 
far higher pressures, as much as 50 or 60 kilograms per square centimeter; by 
the same ratio this would give 25 to 30 kilegrams per square millimeter on the 
stones set in the drill. 

Professor Mitinsky, assisted by Mr. S. Woisslaw, the pioneer of diamond drill- 
ing in Russia, selected a number of carbons and subjected them to pressure 
tests. This was done by placing each stone between two metal plates, a harder 
one representing the rock and a softer one representing the tool. These were eon- 
nected with a very sensitive press and recording apparatus, with a maximum 
load of one metric ton. Different metals and different grades of steel were 
tried, and the half-sum of the areas of the impressions made in the two plates, 
in each test, was taken as the cross-section area of the diamond that had been 
pressed into them for ealculation of the force exerted per square millimeter of 
the stone. "The first test was to the limit of the press, one metris ton, witbout 
breaking, and the determination was 54.5 kilograms per square millimeter. The 
second stone, a small one, broke at a calculated pressure of 80.6 kilograms per 
square millimeter. Three other tests had an average of 68 kilograms as the 
breaking limit, the lowest being 56 kilograms. 

These experiments, Professor Mitinsky thinks, show clearly that the pressure 
on drilling tools can safely be much increased with corresponding advantage in 
results, and that the Americans, although far in advance of the Europeans, 
have yet been operating well within the limit of practical advantage. 

After these tests Mr. Woisslaw directed his workmen to disregard the risk of 
breakage and to use the highest pressure attainable with their machinery. 


a Min. World, Oct. 21, 1905. 
^ Eng. and Min. Jour., Dec. 16, 1905. 
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Professor Mitinsky states that the results were very good, and adds that hr 
this method tools can be obtained that can be run safely at a rim speed of 25 
meters per second, 

Diamond-carbon in meteorites.—Following up his researches on the Canyon 
Diablo meteorite, Prof. Henri Moissan has published a more extended article 
describing those researches in fuller detail and also certain conclusions thence 
derived, together with new experiments as to diamond production.a The results 
shown are (1) that it is only in certain specimens of this meteorite that carton 
appears at all; (2) that in some pieces it is present in several forms, as amorph- 
ous carbon in two or three distinct varieties, as graphite, and as diamond in two 
varieties, black and transparent; (3) that these latter are found inclosed in or 
surrounded by a zone of amorphous earbon and in small fissures which stand in 
close relation to nodules of troilite and other compounds containing phosphorus 
and silicon in addition to the sulphur. Mieroscopie examination shows that 
even the portions of the iron that appear homogeneous frequently contain 
small nodules of this character. Professor Moissan judged. from various 
studies by himself and others, that the metalloids—silicon, phosphorus, and 
sulphur—all tend to displace the carbon from molten iron, and that an increase 
in the proportion of nickel, which is-found to vary considerably in different parts 
of the meteorite, lessens the solubility of carbon in the alloy as compared with 
pure iron. "These two conditions, therefore, should cooperate to favor the sepa- 
ration of carbon in such a meteorite. as compared with Professor Moissan's 
former process of diamond production in the electrie furnace. 

These suggestions led him to undertake a series of new experiments to test 
the effect of conditions thus modified. These are described in much detail, with 
the general result that the addition of small quantities of monosulphide of iron. 
or of silicon, to the crucible of melted iron with carbon, on its removal from 
the electric furnace and just before its immersion in cold water, appeared to 
facilitate the production of minute diamonds similar to those of his former 
experiments, but in larger number and with slight crystallographie differences. 
The addition of a small percentage of nickel, on the other hand, produced no 
apparent change from the results with pure iron. The introduction of phos- 
phate of iron not only failed to increase the quantity of diamonds but appar- 
ently lessened it. Professor Moissan therefore concluded that the di:mond 
carbon in the Canyon Diablo meteorite has probably been set free from an iron 
carbide by the action of sulphur, and to some extent of silicon, the latter having 
also partly united with the carbon to form the silicon carbide which he found 
in association and which the writer named Moissanite, the natural form of the 
artificial product carborundum. 

The crystallographic features of the microseopie diamonds are described. and 
the very interesting fact is noted that in a number of instances the little crystals 
broke spontaneously days or even weeks after their formation, thus presenting 
a striking parallel to the occasional behavior of diamonds from the blue ground 
of South Africa. 

Considerable space is given to experiment and diseussion as to the action of 
melted iron in solidifying in respect to expansion or contraction. The fact 
seems clearly shown that pure iron follows the ordinary law, but that iron with 
dissolved carbon expands in passing to the solid state, producing when contined 
the enormous pressure which causes the earbon, or some part of it, to erystallize 
as dinmond, instead of all assuming the amorphous or the graphitie form. 

Artificial production of diamonds.—Two processes have been. announced by 
German experimenters whereby it is claimed that minute crystals of diamonds 


2 Nouvelles recherches sur la réproduction du diamant, par Henri Moissan: Ann. de 
chimie et de phys., Sth ser., vol. 5, June, 1995. 
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have been obtained. One of these is that of A. Ludwig, wlio has been able to 
produce such crystals from pulverized carbon heated in hydrogen on a spiral 
of iron wire in the electric are under a pressure of 3,100 atmospheres;a The 
other is announced by R. von Hatslinger, who fuses graphite with silicates. 
IIe prepares a mixture representing as nearly as possible the composition of the 
African blue ground, and then introduces powdered graphite. The whole is 
melted in a crucible, the process being facilitated by using metallie aluminum 
and magnesium in preference to the oxides of those metals. When the fused 
mass is dissolved, minute octahedra are found, possessing the physical prop- 
erties of diamond.» 

Effect of radium on the diamond.—Sir William Crookes delivered his notable 
lecture on the subject of the diamond before the British Association for the 
Advancement of Science at its Kimberley meeting in September, 1905. In this 
lecture experiments were described in connection. with radium in contaet with 
the diamond, which showed that the beta rays from radium preparations had 
like properties to the streams of inactive eleetrons in a radiant matter tube. 
It was found, by exposing fine colorless crystals of diamond to radium bromide 
undisturbed for more than twelve months that the radium eaused the diamonds 
to assume a beautiful bluish color. This color is very persistent; it was affecied 
neither by heating In strong nitrie acid nor by potassium chlorate. Further- 
more, the radium had communicated to the diamonds radio-active properties 
strong enough to affect a photographie plate; and when they were heated to a 
dull redness in a dark room a faint phosphorescence spread over the stone just 
before the color became visible. 

Sir William Crookes also announced the results of his experiments in exam- 
ining the extreme hardness of the metal tantalum, produced by Messrs. Siemens 
Brothers, of Berlin. IIe found that a diamond drill making 500 revolutions per 
minute and continued in operation for three days and nights had only produced 
a depression of one-fourth millimeter in depth, the question being then as to 
which had been affected the more, the diamond or the tantalum. 

Wages in diamond-cutting industry.—For the last two years there has been 
a great deal of disturbance in the matter of the adjustment of the rates and 
hours of labor in the diamond-cutting industry. The outcome for the United 
States has been that in November, 1905, an eight-hour day was established, 
with wages ranging from $40 to $80 per week for the various employees in the 
industry. This result was brought about by the great demand for cut material 
and by the fact that the amount of cutting in the United States has increased 
so rapidly within the last five or six years that at the present time more than 
one-half of all the diamonds sold in the United States huve been cut here. 
As the high quality of the cutting is not excelled in any of the foreign centers, 
and because of the systematic methods in use in this country, there is a 
possibility of a still greater percentage of the larger stones being cut here. 
This is not true of the smaller stones. 


CORUNDUM GEMS. 


CORUNDUM. 
NORTIT CAROLINA. 


The first volume of the North Carolina Geological Survey reports *. treats 
of the history of corundum mining both as an abrasive and as gem material. 


a Chem. Zeitung, NNV. 19602, p. 979. 
e Monatsh. Chemie, NNATE, 1202, p. SIT. 
e Prate Jo H.. and Lewis J. Va Corundum and the peridotites of western. North Caro- 
lina : North Carolina Geol Survey, vol. 1, 1905. 
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Mining for the abrasive has been frequently successful, but, although the gem 
mining has produced interesting results, there never has been a financial 
return to warrant the expenditure for this purpose. 


INDIA. 


In his recent review of Mineral Production in India for the years 1898 to 
1905,» the Director of the Indian Survey, Dr. T. H. Holland. gives data suj- 
plementary to his special treatise on the occurrence of corundum. —Corunduin 
is widely distributed throughout the Mysore State, and a certain amount of 
working is done at several points, though it can hardly be called mining. There 
has long been a local trade and a local consumption in India; but Doctor 
Holland doubts if it will ever be profitable to develop the workings on a large 
scale, in view of the competition of foreign corundum and of cheap abrasives 
like carborundum. The native demand, that of the old saikalgar, or arinorer. 
and the lapidary, is mainly at a few points like Delhi, Agra, and Jaipur. and 
has been supplied by the irregular and easual gathering by agriculturists and 
cowherders. The data of production in Mysore are very variable and evidently 
imperfect, ranging from 28 tons to 150 tons, worth from about £100 to £100. 


CEYLON. 


With regard to corundum in Ceylon, the Report of the Mineralogical Survey 
of that Island for 1904,^ by the Director, Mr. A. K. Coomeraswamy. gives quite 
a full aceount, divided into two sections, one on corundum for abrasive use. 
and the other on the gem varieties. The first part deals in some detail with 
the occurrence of blue crystals in the soil at Haldummulla, mentioned in Mr. 
Coomeraswamy's paper on the Rocks and Minerals of Ceylon. The crystals 
on the Haldummulla estate have been traced over a considerable area to the 
foot of a steep jungle-covered bluff, impossible to explore without heavy cust, 
but clearly the source of the loose corundum. The crystals are accompanied 
over the area examined by pieees of the matrix, which is sillimanite rock 
with garnets, containing corundum crystals identical with the others. Ortho- 
clase microperthite is associated to some extent, and a little of either rutile 
or ilmenite, but these never appear together. 

The second part of the report, on the Ceylon gems, is the fullest that has 
appeared for some time. The gem corundums of Ceylon are obtained entirely 
from gravel beds, together with lower grades of corundum and also spinels. 
zircons, tourmalines, beryls, topazes, etc., that have long been known as Ceylon 
gems. Most of these are supposed to have come from the intrusive granite 
rocks of the Balangoda group, but tourmaline alone has actually been found in 
a granite matrix on the island. The hills and ridges are so covered with jungle 
that it is well nigh impossible to trace the sources of the minerals brougbt 
down by the streams. The gems and other heavy minerals thus transported 
are to a large extent very local in distribution, indicating that their sources are 
in many small outcrops. 

The “ gemming" industry of Ceylon is described at some length, with maps 
and illustrations. The stones are all found in a bed, or sometimes in two beds 
of rounded quartz pebbles and cobbles, called “illam,” which is widely distributed 
through the valleys and lowlands beneath a more or less thick deposit of allu- 
vium of varying character. The illam is sometimes above the level of the 


a Geol. Surv. India, vol. 32. pt. 1. 1905, p. 105. See also vol. 30, pt. 3, 1901, p. 169. 
è Ceylon. Administration Repts.. 1904: Mineralog. Survey, pp. E-1, E-3, E-11. and E-19. 
* Rocks and Minerals of Ceylon, Spolia Zeylanica, vol. 11, pt. 9, 1905, pp. 50-66. 
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streams, where the latter have deepened their channels by erosion, but it is more 
frequently below the water level, in one case as far as 120 feet. To a large 
extent, it underlies swamps and rice fields. The working of the available 
localities has been carried on so far and so long that many of them are wholly 
exhausted and the rest are being rapidly reduced. 

The corundum appears in several varieties, and the interesting fact is noted 
that while the crystals before described, from the Haldummulla and neighboring 
localities, in connection with the sillimanite rock are prismatic, those from the 
gem gravels are usually bipyramidal. The varieties found are the following: 
Korundugal—opaque and only used as an abrasive. 
Dalam—semitransparent, inferior; sold by the pound. 

Nila—blue sapphire. 

. Ratukete or Arunal—asteriated. 

“ Topaz,”—Oriental topaz, yellow sapphire. 

* King topaz,"—-clear pink or flesh-colored corundum. 

The topaz of Ceylon is yellow sapphire; true topaz is not rare in the gravels, 
but it is never yellow, being either white, pale-green, or brownish-yellow. (See 
under Topaz. ) 

The methods of working the gem gravel are described in detail, and are 
closely similar to the native methods used in mining for rubies in Burma and 
for diamonds in Borneo. 

The illam generally rests upon decomposed rock in place, called “malaw a.” In 
some cases the lower portions of it are cemented by iron oxide into a sort of 
conglomerate. In the present beds of rivers in the gem district, especially those 
that are fast and shallow, the actual surface gravel is gem bearing, forming a 
modern illam, doubtless largely derived from the older one, which represents 
the accumulation of ages. 

The principal region where these gem gravels occur is the Sabaragamuwa 
province (Ratnapura district), and some parts of the southern province of the 
island. 


eue 


SAPPHIRE. 


MONTANA. 


The sapphire workings at Yogo Gulch, Montana, are being gradually de- 
veloped into a great and permanent mining industry. They have been noticed 
frequently in the reports of this Bureau for the last ten years, and a general 
statement of the disposition of the properties of the two companies engaged 
upon the gem-bearing dike was given in the report for 1901.4 The English 
company, known as the New Mine Sapphire Syndicate, has been thus far the 
largest producer and the one most prominent before the public; but the other, 
the American Sapphire Company—frequently called the Yogo Mining Company— 
has been engaged in extensive prospecting and developing work, and is now pre- 
paring to begin active production on a larger scale than any heretofore at- 
tempted in Montana. 

Taken as a whole, the Yogo dike is judged by qualified experts to be perhaps 
the greatest gem inine in tlie world. It extends some 4 miles in length on the 
turface, and being a true igneous dike, descends to an unlimited depth. If esti- 
mated down to 2,000 feet, below which possibie working becomes questionable, 
and at an average width of only 6 feet—although it is often much wider—the 
entire content of sapphire-bearing rock would approximate 10,000,000 cubic 
yards. 


* Mineral Resources Us S. for 1901, U. S. Geol. Survey, 1902, p. 736. 
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A full report upon the whole locality, though with special reference to the 
American company's property, has lately been prepared by Mr. George W. 
Tower, jr. The area of holdings comprises a total of some 800 acres of lund— 
900 acres under quartz-clalm patent and 500 acres or more under placer 
patent, There are 16 patented. quartz claims and 1 unpatented, and 13 pat- 
ented placer claims and 1 unpatented. Some of the latter were worked for gold 
ten years ago, and Mr, Tower states that the first sapphire discoveries were 
made in cleaning up the washings of these placers. A full year elapsed before 
the importance of this discovery was realized, and the gems were traced to 
their source in the dike. Prospecting and tracing out of the dike then went on 
for some years, since which time (1901) there has been no further extension of 
the dike recognized, and no other dikes have been found in the vicinity. The 
main one has been quite thoroughly explored and its extent determined, as 
already described. 

The dike runs nearly east and west and cuts almost vertically through 
several thousand feet of stratified rocks, horizontal or slightly inclined. from the 
Carboniferous down to the basal complex. In width it varies from 4 to 16 feet, 
and in texture it is to a large extent soft. friable, and easily weathered. 

Mr. Tower's report gives details of the workings of both the companies. the 
English company east of the crest of Yogo Hill, and the American company 
west of it, to and beyond. Yogo Creek. Extensive tunnels, shafts, and levels 
have been driven, and in the eastern portion also great open cuttings, besides à 
number of trial shafts and pits. Mr. Tower regards the present twofold 
division of working as unwise and costly, and strongly advises some form of 
consolidation and the concentration of work at the American company’s open- 
Ings at the Fourth of July claim, on Yogo Creek, the tunnels here to be made 
the main thoroughfare for the entire group of workings to the eastward. Here 
the creek yields abundant water for washing at all seasons, and the American 
company has run over 2,000 feet of tunnels into the dike rock, besides shafts 
and cuts to prove its extent. These tunnels, Mr. Tower advises, should be 
extended and connected with the openings eastward of the hill; thus forming 
one system and doing away with the expense of hoisting now involved in the 
English company’s shifts, 

The American company’s work has hitherto been chiefly for development, 
their only output of gems being those taken out in this process. But now, the 
extent and richness of the property having been fully determined, they are 
erecting a plant for mining on the scale of 100 tons per day. This will quad- 
ruple the previous output of both companies together, and promises to make 
Montana sapphire mining a very important factor in American gem production. 

The stones obtained are not of large size. They range from “ culls,” used 
for wateh jewels and other mechanical purposes, to gems averaging, when eut, 
from half a carat to 2 or 3 carats and rarely up to 5 or 6. “As gems they are 
brilliant. free from flaws, and of good color; ranging from light shades to the 
rich deep blue of oriental sapphires, The “euls” are produced abundantly, 
but not in quantities equal to the. demand. They sell immediately at from 
$2 to $6 per ounce, and advance orders can be had without apparent limit. 
The Yogo crystals have an advantage for mechanical uses over Kast Indian 
stones in their form, which is largely short prismatic or rhombohedral with 
flat basal terminations; and hence they need much less cutting for such pur- 
poses as watch jewels and the like. 

As to gems, no very full data can be given; but the shipment for the month 
of November, 1905, from the American company's mines to New York was 
1564 carats in the rough. These are sent for cutting to Amsterdam, and will 
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yield from two-fifths to one-half that weight of finished stones. Their value 
will, »f course, depend on their size and quality after being cut. 


RUBY. 
BURMA. 


The head of the Geological Survey of India, Dr. J. H. Holland, in his recent 
review of the mineral production of that country from 1898 to 1903,¢ has given 
some additional data regarding the Burma ruby mines, which have now become 
an important source of profit. With regard to other locations in Burma, Doctor 
Holland states that leases have been granted for several ruby enterprises near 
Nanyaseik, in the Myitkyina district,aind in the Sagyin Hills, in Mandalay dis- 
trict, but that little result has followed. He gives the value of the annual out- 
put since that time as follows: 


Value of ruby production, Mogok district, Burma, 1898-1903. 


1898 bese ———— see £57, 950 | 1901__----------------------- £104, 476 
1800-2 ieee Se A A 00,848: | 10020225. € 86, 895 
190025255 nen oe ee Os soe Su 11, 420-1 10082. dto Saa 98, 575 


Of the receipts for 1903 nearly one-half (£44,950) were profits. The falling 
off in the previous year was due to disastrous floods, against the recurrence of 
which extensive engineering precautions have been undertaken.  Rubies of 
large size are very rare and enormously valuable. Three remarkable stones 
were obtained in 1899, one of which was the finest ever found since the opening 
of the mines to European development. This ruby weighed 77 carats and was 
sold for 4 lakhs of rupees, or £26,666. 


EMERALD. 


COLOMBIA. 


The Colombian Government has recently employed a well-known expert, Mr. 
Lloyd-Owen, to make an examination of the condition and prospects of the 
great emerald mine at Muzo, northwest of Bogota. He hus prepared an 
extended report, of which a copy was furnished to United States Minister Rus- 
sell, at Bogota, for the Department of State, and an abstract was given In the 
United States Consular Reports for August 3, 1905.? 

Mr. Lloyd-Owen states that the emerald-bearing area at and near Muzo is 
very extensive and has never been thoroughly tested or even explored. It prob- 
ably covers many square leagues, the Government holdings alone being esti- 
mated at nearly 100,000 acres. 


NEW SOUTH WALES. 


In the recently issued guidebook published by the Colonial Government of 
New South Wales, reference is made to the emerald locality near Emmaville, 
which has been oceasionally reported. The region is rich in minerals, and the 
Enunaville and Deepwater divisions are centers of mining for tin, chiefly as 
stream ore, but also in the “ greisen," in which wolfram and scheelite are like- 
wise found. The location of Emmaville fs about 100 miles from the coast, some 
450 miles north of Sydney. Inverell, noted in connection with the New South 
Wales diamonds, Hes to the southwest, less than 40 miles distant. The emerald 


* Rec. Geol. Surv. India, vol. 32, pt. 1, 1905, pp. 7177-78. 

* U. SN. Cons. Repts., Aug. 3, 1905, pp. 10-12. 

e Guidebook for the Use of Prospectors in New South Wales, issued by direction of the 
Hon. S. W. Moore, Minister for Mines and Agriculture; Sydney, 1905, pp. 156, with map. 
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locality, known as “ The Glen," is 9 miles north by east of Emmaville, and the 
guidebook states that a considerable quantity of emeralds was obtained there 
some years ago, but that the pegmatite dike, in which they were found, was 
lost or cut out at the 50-foot level. Systematic search might recover it. and 
there are other similar dikes in the vicinity which should also be prospected 
for emeralds. These dikes are offshoots from a large granitic mass intruded 
among claystones, which are thought to be of Carboniferous age. The dike that 
yielded the emeralds was a small one, varying in width from a few inches to 
4 feet, and also in character from a typical “ greisen ” at some points to a peg- 
matite at the gem locality. 


BERYL. 
CALIFORNIA. 


Mr. H. C. Gordon reports the finding of some magnificent groups of pink 
beryl crystals, measuring 14 inches in diameter, of the flat type of crystal. rich 
pink in color, but attached to albite rock, in the Esmeralda mine, Mesa Grande. 
San Diego County, Cal. 


NORTH CAROLINA. 


Mining for bery? has been carried on more or less extensively in North Caro 
lina, but without much result. It was found, however, in the Spruce Pine 
region that by deeper mining blue beryls were frequently obtained at a greater 
depth than any previously taken out, and in some quantity. Many gems havc 
been obtained weighing from three-fourths of a carat to 2 carats each, but few 
are over 4 earats in weight. 


TOPAZ. 


CALIFORNIA. 


The white and blue topazes from the Ramona district, San Diego County, Cal, 
described in the report of this Bureau for 1904,¢ were well represented in the 
` gem exhibit of San Diego County at the Lewis and Clark Exposition, at Port- 
land, Oreg., in 1905. Large specimens of the associated minerals—albite, ortbo- 
clase, garnet, tourmaline, etc.— were displayed, showing the topaz in its natural 
environment, and then as separate crystals and as cut gems. 


AUSTRALIA. 


Mr. C. Anderson, mineralogist of the Geological Survey of New South Wales, 
gives some further accounts of the topaz occurrences in that colony and also 
in Tasmania,” described. by him in the previous volume of the Records and 
noticed in the report of this Bureau for 1904. The article is mainly crystallo- 
graphic, describing and illustrating some particularly fine examples recently 
obtained from the several localities before reported. No additional facts of 
any importance are given concerning the mode of occurrence, as previously 
described, at Emmaville and Oban, in New South Wales, and at Mount Camerun, 
Flinders Island, and Bell Mount, Tasmania, save the mention of the existence 
of pale pink and yellow varieties in Tasmania, which had been reported as n«t 
found there. Some of the crystals from Flinders Island, Killicrankie Bay, are 
of remarkable size, up to several inches in diameter. 


* Mineral Resources U. 8. for 1904, U. S. Geol. Survey, 1905, p. 979-982 
? Rec. Austral. Museum, vol. 6, pt. PA Sept. 15, 1905, pp. 83 R9. 
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BRAZIL. 


A recent letter to the writer from Mr. H. Kilburn Scott, a mining engineer 
residing at Rio de Janeiro, gives some interesting notes on topaz mining at the 
Ouro Preto locality, in the State of Minas Geraes. The principal mine—the 
Boa Vista—has been worked for some years past by a firm employing about 
twenty men. The method has been to excavate to some depth the overburden 
formed by slides and the caving of the decomposed inclosing rock and then to 
run small inclined shafts to reach the topaz-bearing deposit. There has thus 
been formed a great craterlike excavation, in which the clay carrying the 
topazes has been followed down some meters below the drainage level. IIence 
it is possible to work the mine only during the dry season, and with the present 
method the limit of working has probably been reached. To operate this mine 
successfully improved methods will be necessary. 


CEYLON. 


Among the precious stones gathered from the widely distributed gem gravel 
of Ceylon, topaz is fairly abundant, but the bright yellow variety is absent. 
What is spoken of as topaz among Ceylon gems is the rarer and harder oriental 
topaz, or yellow sapphire. The name of * king topaz" is also applied to pink 
or flesh-colored sapphire. The true topazes of the gravel are either colorless or 
light green, occasionally also pinkish-yellow or yellow-brown. The first variety 
is cut and sold under the name of water-sapphire, which belongs properly to 
lolite (cordierite) ; the name is entirely misapplied, as the true water-sapphire 
is blue. The green topazes are sold, with true beryls, as aquamarines. The 
pinkish-yellow stones closely resemble those from Brazil, but with the curious 
difference that while the latter turn to a clear pink on being heated (the 
so-called burnt topaz), the Ceylon stones are absolutely decolorized by heat. 
The source of the gems is not known, as they are obtained only from the 
gravel, but it must evidently be in the granite intrusives of the Balangoda 
group.e 


ZIRCON. 


CEYLON.? 


A large variety of zircons are found in the gem gravels of the island of Ceylon, 
with many other precious stones which are a good deal confounded among native 
. dealers and classified largely by color. The Cingalese name toramalli is applied 
indifferently to both tourmaline proper and zircon, and special terms are pre- 
fixed according to the color. The green variety is mostly zircon, with some 
tourmaline and chrysoberyl. The pale brown also includes some tourmaline. 
Other varieties of zircon found are rich yellow and fiery red. The readiness 
with which zircon alters in color by heat is illustrated in the fact that many 
greenish stones become a fine yellow by heating, and that the pale brown ones 
are often completely decolorized in the same manner to form the so-called 
Matara diamonds. 


NEW SOUTH WALES. 


A paper was read several years ago by Mr. D. A. Porter before the Royal 
Society of New South Wales on the occurrence of zircon in the New England 


* Mineralog. Surv., Ceylon; 1904. 
d Ceylon Administration Repts., 1904; Mineralog. Survey. 
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district of that colony. In a recent article by Mr. C. Anderson, mineralogist to 
the Australian Museumythis paper is cited and some fresh specimens received 
from Mr. Porter are described in detail. 

The principal localities are at Glen Innes and Inverell, places about 30 miles 
apart. Mr. Porter describes the zircons as found over a considerable area ef 
basaltic country on the northern watershed of the MacIntire River. They occur 
in stream beds and in raised banks of clay or gravel along the streams or 
strewn over the surface of low sloping ridges. The specimens are generally 
broken and cleaved and much worn, but some good crystals occur, varying fro: 
clear colorless to dark red. 


TASMANIA. 


R. Brauns gives? the measurement of the crystals of zircon from Tasmania 
showing that erystallograpically they very strongly resemble those from Russia. 
Generally, however, the crystals are very large and rolled; others are entirely 
rounded, These have been extensively imported at Idar and Oberstein. Many 
of them are colorless and become violet-brown in color by heating. Others are 
made entirely colorless by the same process, pes 


GARNET. 


OREGON. 


Mr. L. Bush Livermore, of Baker City, Oreg.. describes a deposit of garnets in 
the Sutton Creek district, some miles south of Baker City, which he regards as 
worthy of investigation.” He says that near Pleasant Valley, where the prin- 
cipal rock appears to be a black argillite, soft and crushed and with no well- 
marked planes of bedding, has been found a strong ledge containing garnets 
resembling rhodolite. Some of these are quite handsome and lustrous. and 
large enough to cut gems up to 30 carats in weight. Further particulars of this 
occurrence are quite desirable. Nothing has yet been done to develop it. 


ESSONITE. 


CALIFORNIA. 


A curious occurrence of garnet is reported by Mr. F. M. Sickler, as noted hy 
himself and Mr. George Frey at a point some 7 miles from Pala, San Diego 
County, but not otherwise specified. The association here was of the Ramona 
type—essonite garnet with beryl, the former varying from light yellow to ruby- 
color. The garnets occur in rounded pieces like pebbles or nodules. These were 
found to be, apparently, remnants or cores of larger crystals that had decom- 
posed, leaving their original form as casts in the feldspar matrix. Besides the 
garnet cores these cavities contained mica and red clay, doubtless products of 
alteration from the garnet crystals that have partly disappeared. 

A fine display of garnets of various shades, chiefly from the Ramona district. 
was made in the San Diego County exhibit of gem minerals at the Lewis and 
Clark Exposition at Portland, Oreg., in 1905. 


«Tec. Austral. Museum, vol. 6. pt. 2. Sept., 1905, pp. 95-96. 
b Separat- Abdruck aus dem Centralbl. für Mineralogie, 1905, pp. 483-485. 
e Mining Record, July 29, 1905. 
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PYROPE. 
NEW YORK CITY. 


An interesting discovery of pyrope garnet has been made in constructing the 
rapid transit tunnel from the south end of Manhattan Island to Brooklyn. This 
tunnel runs from the Battery at the foot of Whitehall street to the foot of 
Joralemon street, Brooklyn. About 1,000 feet south from the New York start- 
Ing point, beautiful grains or nodules of pyrope were obtained, capable of being 
cut into gems of three-fourths of à carat to 1 carat in weight. These were in 
connection with serpentine, of which the writer found many pieces on examin- 
ing the dumps—some of it of «the green precious variety—tozether with kerolite, 
but he did not succeed in obtaining any that actually contained pyrope. 

Pyrope is a mineral belonging to ignecus rocks, especially peridotites, from 
the alteration of which serpentine is frequently formed. The serpentines of 
New York and vicinity are now quite clearly shown to have originated in this 
way.s 


TOURMALINE. 


CALIFORNIA. 


E 
The colored tourmalines of the Pala district, in San Diego County, Cal, were 


finely shown in the mineral exhibit of that county at the Lewis and Clark 
Exposition, at Portland, Oreg., in 1905. The principal displays were of rich, 
deep-red rubellite, from the Pala Chief mine, and of various colored tourmadines, 
though mainly pink rubellite, from the San Diego Company, of Mesa Grande. 
Ail these were shown in fine specimens, both in crystals and in eut form. 


CONNECTICUT. 


Information has been received from Mr. 8. Ward Loper, of Middletown, Conn.. 
that a new locality for colored tourmaline has been opened in the northeast 
corner of Portland, Conn, at what is called the Strickland quarry. Besides 
one very large crystal of deep green color, several fine and clear specimens 
have been found—all green; no pink ones as yet. This locality is but a few miles 
from the celebrated one at Haddam Neck. 


MAINE. 


The year 1005 was not very productive in gem tourmalines from Maine, Con- 
Siderable mining was carried on for feldspar and mica, and some for lepidolite, 
but the yield in gem tourmaline was scanty. A letter from Mr. Loren B. Merrill, 
of Paris, Me., describes his own work at Mount Miea and gives the general facts 
as to the other localities. The quarries at Auburn have yielded practically no 
gem material. At Newry a good deal of tourmaline has been found, some of 
the crystals very large, up to 4 inches in diameter; but at that place the erys- 
tals nre not in pockets, but traverse the pegmatite in the manner of beryls, and 
hence are Hable to much breakage. At this locality pink tourmaline predomi- 
hates over green. Mr. Merrill has found numerous pockets at Mount Mica, with 
much cookelte and quartz erystals, but the tourmalines are mostly small and of 
pale (green) color. One such pocket was notable for its great size, being S 
feet long by 5 feet wide and 34 feet deep. 


——— 


* Newland, D. IL, The Serpentines of Manhattan Island and vicinity: School of Minea 
Quart., April, 1901, pp. 399-410. 
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JADEITE. 


BURMA. 


Jade, so highly valued in China, has long been known to occur in Burma. and 
much of that employed by the Chinese has been thence obtained. The latet 
accounts of it are given in the Review of Mineral Production in India for tlie 
years 1898 to 1903, by Dr. J. II. Holland, Director of the Indian Geologic: 
Survey.2 The industry is quite extensive, being second only to the ruby mines 
in the gem-stone production of India. Jade has usually been obtained from 
bowlders, ete,, but in upper Burma it is found in place and is systematically 
quarried. The locality is in the Mogoung division of the Myitkvina district, 
near Tammaw, where the jade forms a light-colored layer in a dark-green ser- 
pentine, which is apparently intrusive in sandstones of Miocene age. Doctor 
Holland thinks that the jade “ must have been separated as a primary sezreza- 
tion from the magma," whence the serpentine was derived. 

Some fine material is also obtained from rolled pieces in the valley of the 
Uru River, an affluent of the Chindwin. 

The product is taken into China, partly overland and partly via Ranzoon, 
“hnd thence to the Straits Settlements and China. The trade is quite important. 
and averaged annually from 1897 to 1903, inclusive, 3,914 hundredweights 
valued at £44,770, an average price per hundredweight of £11.44. 

All the Indian jade is jadeite, the soda-alumina variety, related to pyroxene. 
The other variety, nephrite, a lime-magnesia -member of the amphibole group, 
is not known in India at all, or at least of any valuable quality. 


KUNZITE, BERYL, TOURMALINE. 


CALIFORNIA. 


In the report of this Bureau for 1903 * a list was given of mines and prospects 
on Hiriart Mountain, to the east of the Pala and Pala Chief ridges, in which tbe 
gem minerals of the district—colored tourmalines, kunzite, beryl, and their 
associates—were to some extent observed. In the general outline of California 
gem mines, contained in the report for 1904° an account was given of later 
developments at one of these mines—the Naylor-Vanderberg. Recent informa- 
tion describes quite active work, with promising results, as having been carried 
on during 1905 at several of these openings. It is highly interesting to find 
there are now a number of adjacent localities yielding good indications of the 
minerals that have already made the Pala region so notable in American getu 
production, particularly of pink beryl and Kunzite, as well as of tourmaline and 
garnet. 

The Naylor-Vanderberg mine already noted has been penetrated by a tunnel 
nearly 200 feet long, which cuts the main vein in the two mines. This bas 
revealed lithium beryl, kunzite, and a transparent green spodumene, suggesting 
that found years ago in North Carolina. A rare ferro-manganie phosphate of 
purple color also occurs here. 

The Hiriart mine has been opened by a tunnel for 80 feet; the ledge here 
consists largely of albite with disseminated lepidolite. Tourmaline was found 
and some lithium beryl, but no kunzite. The tourmalines were deep grass green. 
aquamarine blue, and sometimes green with a pink or a black center. 


« Rec. Geol. Survey India, vol. UP s 1905, . 53-5 
? Mineral Resources U. = for 1903, P Geol. ultras. 1904. p. 947. | 
* Mineral Resources U. 8. for 1904, U. Ps. Geol. Survey, 1905, p. 972. 
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The White Queen mine (at which the original discovery of kunzite was made 
in 1902) has been further opened by a cut in the main ledge, which revealed 
lepidolite and gem pockets. Salmon-pink lithium beryls were the principal gems 
found, some being very fine specimens. Gem tourmaline was also encountered 
to some extent, but nothing is reported of kunzite. 

In the Catarina mine a large open cut has been made, and good material was 
shown. The “ pay streak,” or central gem-bearing zone of the ledge, varies from 
2 to 4 feet in thickness and consists of quartz, albite, and lepidolite. Sev- 
eral pockets were found, containing chiefly quartz erystals and violet-colored 
kunzite. Another opening, one hundred yards to the east, revealed similar 
pockets, with pink kunzite and some indicolite, together with quartz crystals, 
often clear and fine. One pocket yielded nearly a ton of crystallized quartz, 
some individual crystals weighing as much as 40 pounds. 

The Anita mine was tested by several cuts and yielded quartz crystals, lepido- . 
lite, and good pink kunzite. 

The Sempe mine was opened on two ledges, and flne pink beryl was taken 
from one and white beryl from the other. 

The San Pedro mine is traversed by the same dike or vein as the Catarina and 
the Naylor-Vanderberg. In this a large open cut showed pink beryl, pink 
kunzite, green tourmaline, and fine quartz crystals. 

A fine display of kunzite, both in the natural state and in cut forms, was made 
In the mineral cases of the San Diego Count; exhibit at the Lewis and Clark 
Exposition at Portland, Oreg. These came from the mine on Pala Chief Moun- 
tain, and included large, well-colored crystals and fine, violet-tinted cut stones, 
one weighing 150 carats and another 80 carats, besides other cut kunzites 
mounted in jewelry, with pearls, etc. ` 


QUARTZ. 


TEXAS. 


Beautiful, small crystals from 2 to 3 mm. in diameter, doubly terminated 
and of absolute purity, resembling those from Ilerkimer County, N. Y., have 
been found near Mullen, Mills County, Tex., by Mrs. Ellen Oxley. 


ROSE QUARTZ. 


COLORADO. 


A magnificent vein of rose quartz has been located by Mr. W. C. Hart, of 
Manitou, Colo, 25 miles west of Fort Collins, in Larimer County, Colo. The 
quartz vein crosses the road between Stove Prairie and Box Prairie at an alti- 
tude of 8,000 feet. The country rock is granite, with quartz veins running 
through the granite. Pieces weighing from 1 to 1.000 pounds could be taken 
out. There is a large bx ly of the quartz, the vein in places being 3 feet thick. 
Some 21,000 pounds were taken out during 1905. 


AMETHYST. 


NORTH CAROLINA. 


From time to time amethysts are brought in from localities In North Carolina, 
and especlally from the region of Rabun Gap, Georgia, on the North Carolina 
border, although no quantity seems to exist to warrant mining at present. Yet 
many of the stones afford such rich brilliant gems that at no foreign locality 
have choicer gems been found. 


'M R 1905— 85 
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QUARTZ GLASS. 


Quartz fused for chemical wwarc.—Attempts have been made to manufacture 
articles for chemical use from quartz glass, and it seems that this result bas 
been lately attained. Three chemists in Germany—Herceus, Siebert. and 
Kuhn—have succeeded in blowing flasks of ordinary laboratory sizes from 
fused quartz. The mineral is melted in crucibles of iridium or iridium-ruthe 
nium by the oxy hydrogen flame in a furnace of lime or magnesia. The dithiculty 
in previous attempts has been that the quartz glass produced was full of bub 
bles. But these escape if the quartz is kept in fusion for some time, and this 
can be done in a crucible of iridium which will sustain a temperature of 2.20 
C., as quartz requires for the vitreous modification only about 1,700? C. The 
operation of blowing the quartz glass is one of extreme delicacy. The vessels 
produced are almost completely unaffected by acids or salts, but naturally are 
attucked by alkaline solutions. 


NONCRYSTALLINE QUARTZ. 


AGATE. 


INDIA. 


Agate is obtained in considerable quantities in India and is exported both to 
Europe and to China, as well as worked at some points by native lapidaries 
Its source is in the amygdaloidal portions of the Deccan trap flows, and it is 
collected. at numerous places along or near the edge of the trap. especially in 
the State of Rajpipla, from a conglomerate near a village named Ratanpur. 
The principal place where it fg sold and cut is Cambay, in the Bombay Presi- 
dency, though agate cutting is also done at Jabalpur and some other points 
Data as to quantities and values are not readily obtainable. 


MOSS AGATE. 
WYOMING. 


An extensive demand for the moss agate found in Hartville district, Wyoming. 
Is reported, a single party having taken out +4 tons of this material, which was 
sold in Germany at an average price of $200 per ton. 


JASPER. 
CALIFORNTA. 


An outcropping of jasper 2 feet wide has been uncovered in the brushy country 
near Dulzura, San Diego County, Cal? The rock is ribbed in different directions 
with red and yellow streaks combined with a soft gray. It is claimed that it 
polishes beautifully, and that the brilliant colors blend most deligbtfuily when 
polished, 


TEXAS. 


A remarkably interesting occurrence of jasper has been discovered 20 miles 
north of Brackettville, Kinney County, Tex.. as an outcrop on the mountain 


a Geol, Surv. India, vol. 32, pt. 1, 1905, p. 107. 
b Los Angeles Min. Review, Dec. 23, 1905. 
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side. The jasper occurs in bands of brown und white, yellow and white, and 
red and white, strikingly resembling that of Trego County, Kans. 


OPAL. 


OREGON. 


In the last report of this Bureau? a reference was made to specimens of 
opal obtained some years ago from Oregon. What seems probably to be this 
same occurrence is spoken of by Mr. L. Bush Livermore, of Baker City, Oreg., 
in an article in the Mining Record è of July 29, 1905, on the precious stones of 
that State. The section that he describes is that known as the Burnt River 
region, an area of some 800 square miles a little south of Baker City. A few 
miles below the town of Durkee a creek flowing from the slopes of Lookout 
Mountain cuts through a series of bedded tufas. Ilere have been found opal- 
containing cavities in a rhyolitic tufa, the opals somewhat abundant and quite 
handsome, but frequently with a bluish tint and not very brilliant. A quarry 
has been opened to test both quantity and quality. 


NEW SOUTH WALES. 


The opal deposits of New South Wales have been described ngain in a hand- 
book for miners and prospeetors, issued under the direction of the minister of 
mines and agriculture of that colony, Hon. S. W. Moore, M. P.* These interest- 
ing and important opal mines have been treated of quite fully in the reports of 
this Bureau, together with those of Queensland, which are continuous with 
them and geologically identical. So far as description is concerned little is 
added in this recent volume, but the extent of the opaliferous area is shown to 
be wider than heretofore announced. A new region is described much farther 
east than any previously known, at Wallangulla, in the county of Finch, situated 
in the Walgett division, about 50 miles north of the town of Walgett, half way 
to the Queensland border. The rock here is an outlier of the Desert Sandstone 
(Upper Cretaceous), and the conditions are identical with those in the White 
Cliffs region, which lies some 300 miles away, in a direction south of west. 

The opal from Wallangulla is described as of fine, deep color, and a good deal 
of it is of the highly prized mosaic or “ harlequin” variety. No large quantity 
has yet been taken out, however, and the field needs to be developed. It is 
judged that there may be many other good localities in this region, between 
Walgett and the Queensland border, but the country is remote and, difficult of 
access, and those now at work find it hardly possible to make their expenses 
under present conditions. 

The output from the White Cliffs district since 1890 has been very large, 
reaching, to the end of 1904, a total estimated value of £813,599, or about 
$4,250,000. It has increased in the last decade quite irregularly but largely, 
although in 1904 it fell off seriously. This is attributed to a difficulty in obtain- 
ing first-class material, while the lower grades have been produced in excess 
and have fallen greatly in price. 


WEST AUSTRALIA. 


The occurrence and the peculiarities of crocidolite opal in West Australia 
have been noted in the reports of this Bureau for the last three years. In the 


a Mineral Resources U. S. for 1904, U. S. Geol. Survey, 1905, p. 956. 

b Mining Record, July 20, 1905. 

¢ Guidebook for the Use of Prospectors in New South Wales ; Sydney, New South Wales, 
1905, pp. 33-34, 42-43. 

4 Mineral Resources U. S. for 1902, U. S. Geol, Survey, 1904, pp. 854-856, 
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annual report of the Geological Survey of West Australia for 1904 a the exist. 
ence of a precious opal at Coolgardie is described by the government geologist, 
Mr. A. Gibb Maitland. His assistant, Mr. C. F. V. Jackson, was sent to the 
locality to collect and report. The conditions are peculiar, the opal occurring 
in a seam or belt of dark, compact, slaty rock, thought to be a metamorphosed 
phase of the schists and amphibolites of the district. The rock is full of joints 
and partings, infiltrated with silica, which occupies small fissures and cavities 
both as quartz and as opal. The latter is chiefly of the common variety, but is 
sometimes precious and of fine quality. The veinlets are so small that little 
opal can be found suitable for cutting, yet in places the cracks filled with opal 
form such a network that the whole might be worked as a beautiful * matrix” 
stone. Mr. Maitland feels doubtful as to the prospect of this locality being 
profitable on any large or permanent scale. 


OPAL PSEUDOMORPHS. 


NEW SOUTH WALES. 


In the White Cliffs opal district of New South Wales there occur many pseudo- 
morphous forms of opal after shells, crinoids, saurian bones, and coniferous 
wood, and there are also curious masses of grouped crystals, known locally as 
* fossil pineapples,” representing the replacement of some mineral not clearly 
determined.^ A paper has lately appeared in regard to these problematic bodies, 
by Messrs. C. Anderson and II. Stanley Jevons in which they present the 
results of a very careful study of some of the best specimens obtained, and. 
after reviewing and dissenting from the suggestions of previous writers (see 
Mineral Resources for 1901), are led to believe that the original mineral must 
have been glauberite. 


TURQUOISE. 


CALIFORNIA. 


In the last report of this Bureau, in the special section devoted to the gem 
minerals of California, the turquoise mines in the desert region of San Ber- 
nardino County were described.4 It was there stated that these mines had 
produced a large amount of material, including some stones of unusual size, 
but that nothing had been done in 1904, Since then considerable quantities of 
material hitve been taken out, including many stones of large size, which range 
from 50 to several hundred carats. Some of the latter have sold as high as 
$1,500 each. The color is mostly a pale shade, but it has seemed to be popular, 
and large quantities have been sold in the form of beads for necklaces, etc., 
either of uniform size or graduated. 


PERSIA. 


The old turquoise mines near Meshed, in enstern Persia, are still producing 
quite extensively, notwithstanding the rude methods employed in working them 
and the competition of the American mines. The registered exports for last 
year had a value of £9.396, which may represent one-fourth of the total output. 
as there is a continuous loeal demand and also probably considerable smuggling. 
Every Persian must pogsess a turquoise, good, bad, or indifferent, and fine stones 


e Ann. Prog. Rept. West Australia, 1904, pp. 19-21. 

> Mineral Resources U. S. for 1901, U. S. Geol. Survey. noe p. 759. 
e Rec. Austral. Museum, vol. 6, pt. 1. June, 1905, pp. 31-: 

* Mineral Resources U, S, for 1904, Ù. S. Geol. Survey, 1908, p. 966, 
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command higher prices there than in London, but inferior grades are lower. 
Large pale turquoises often veined or spotted with white, are exported a good 
deal to India and sold there quite cheaply. The mines are farmed out by the 
local authorities for a yearly payment of £5,000, and the lessees in turn rent 
most of them to other parties. 


VESUVIANITE (CALIFORNITE). 


CALIFORNIA. 


In Bulletin No. 262 of the United States Geological Survey « Prof. F. W. 
Clarke and Mr. George Steiger have given full analyses of the compact variety 
of vesuvianite, called by the writer californite, from Siskiyou and Fresno 
counties, Cal, and also of the peculiar white garnet found associated with it at 
the latter locality. The analyses are recalculated and reduced to a uniform 
type by eliminating impurities and replacements, and an attempt is made to 
deduce structural formulas. The white mineral proves to be a true garnet, 
containing as an impurity about one per cent of calcium carbonate. The varia- 
tions in these and many other analyses of vesuvianite lead Professor Clarke to 
the view that thls mineral may be a mixture of several closely related mole- 
cules. These Californian varieties, and others also, conform very well to the 
expression 

Al, Ca, (SiO), (AlO H),. 


This differs slightly from the formula previously deduced by Dr. Clarke, viz: 
Al, Ca, (Si O,), Al O H, 


which serves well “ for the average composition of the species, but does not fit 
the extremes." lence the suggestion of a mixed constitution. 

Vesuvianite should be considered as a basic orthesilicate belonging to a group 
of which garnet is the normal type, with epidote and the scapolites as other 
members. Their formulas are closely related; they originate similarly from 
contact metamorphism. They all alter in much the same manner, and yleld 
similar or even identical derivatives. 


OBSIDIAN. 


MEXICO. 


In the report of this Bureau for 1900 was given an account of the great 
prehistoric obsidian mines in Mexico, near Pachuca, in the State of Hidalgo, as 
visited and described by Prof. W. H. Holmes. At this point, though the mate- 
rial exists in such quantity, yet no outcrops could be seen, all being buried 
under the heaps of débris and fragments left by the ancient workers. A recent 
communication to the author from Mr. J. M. Hamilton, of Tequisquiapan, in 
the State of Queretaro, describes another locality some 60 or 70 miles west of 
the former. where a closely similar obsidian occurs abundantly, but does not 
appear to have ever been mined or developed, and where the outcrops are en- 
tirely accessible. The locality is near the border of the States of Queretaro and 
Hidalgo, on a range of low hills east of the San Juan River, between the cross- 
ing of that stream by the Mexican Central Railroad, at San Juan del Rio, and 


by the National Railroad of Mexico a few miles below. 
e 


e Contrib. to Mineralogy: Bull. U. S. Geol. Survey No. 262, 1905, Uu T2- 
> Mineral resources for 1901, U. S. Geol. Survey, 1902, p. 747; T UE. ` Sci., 4th 
ser., vol. 16, 1903, p. 397. 
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Mr. Hamilton describes the obsidian as occurring in parallel “ veins " from 
6 inches to 2 feet in width, but gives no particulars as to their position or direc 
tion. The colors are black, opalescent, and green with dark bands, also a 
lighter green without banding. He has had specimens polished for sleeve 
buttons and like purposes, and it appears to be capable of ornamental use and 
to be procurable in abundance, as Mr. Hamilton states that it can be picked 
up by wagonloads at the outcrop. 


UTAHLITE (VARISCITE). 


UTAH. 


A very interesting discovery has lately been announced of a new occurrence 
of this nttractive and wholly American gem stone, hitherto obtained from only 
one locality—at Mercur, Tooele County, Utab—first made known in 18 and 
described in the report for that year.a The new occurrence is also in Utah. 
and the particulars regarding it are furnished by Mr. Edward Bird. of Salt 
Lake City. The location is about 20 miles northwest of the other one. and 
lies 8 or 9 miles west of Stockton and some 40 miles southwest of Salt Lake 
City. The mineral appears in a ledge which crosses a little spur or foothill 
running eastwardly from the main range of the Stansbury Mountains. "This 
hill is some 1,500 feet long from east to west, and rises to a maximum height 
of 200 feet above the adjacent “ beneh lands.” The variscite occurs in two 
&eunis or ledges which traverse this foothill in a northerly and southerly course, 
dipping steeply westward. The only development thus far done is an open 
cut on the south side of the foothill or spur, some 10 feet long and 4 feet deep. 
The surface rock appears to be an iron-stained brecciated quartz. At the west 
end of the hill, where a little depression separates it from the main Stansbury 
range, there is an outcrop of brownish laminated quartzite; at the east end 
appears a strong body of bluish limestone. No metallic veins have been 
observed in the vicinity. 

The variscite itself oceurs in the same manner here as at the Mercur locality. 
1 roundish or kidney-shaped nodular masses from the size of a lemon to that of 
a large cocoanut, with a rough external coating or easing of reddish-brown 
color, inclosing the beautiful green material within. Mr. Bird observes that 
this eolor tends to become deeper in the lower part of the cutting, suggesting 
an increase of richness with depth; but this point has not yet been established 
He also thinks that slabs ean be eut from the compact rock, showing the varis- 
cite contrasting with the reddish-brown quartzose matrix. Little has yet been 
regularly taken out, but enough to show the fine color of the green interior, 
and a number of persons have had charms and ring stones cut from it. 


PSEUDO-SERPENTINE. 


WASHINGTON. 


In a report of this Bureau a description has been given of a very handsome 
serpentine from the State of Washington, exhibited at the Buffalo and Charles- 
ton expositions. A recent article by Prof. F. W. Clarke? gives an account of 
some remarkable peculiarities in this mineral, which lead him to designate it 
as a “ pseudo-serpentine.” Analysis shows that it contains a large proportion 
of (apparently) brucite, intimately mixed with some serpentine, and also a 


a Sixteenth Ann. Rept. U. S. Geol. Survey, pt. 4, 1804, p. 602. 
bUlarke,F. W., Contrib. to Min:ralogy: Bull. b. S. Geol. Sarvey No.232, 1905, pp. 69-71. 
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chloritic mineral judged to be clinochlore. Numerous tests and experiments are 
described looking toward exact determination of the mingled components, though 
the precise distinction of them is very difficult. Professor Clarke says: “The 
rock is unusual in character; and if the sample examined is fairly character- 
istic of the entire deposit, the latter should be carefully studied in reference to 
its origin and its geological relations.” 


AMBER. 


TEXAS. 


A yellow, resin-like amber is common in the Cretaceous coals at Eagle Pass 
and on Terlingua Creek, as is reported by Prof. J. A. Udden. The largest 
pieces are of the size of a grain of corn, and small pieces can always be easily 
found. 


SANTO DOMINGO. 


Mr. Clarence C. Sample, in an account of the occurrence and production of 
amber in Santo Domingo, states that the locality is identical with that described 
by Mr. €. W. Kempton in the report of this Bureau for 1903.9 but it would appear 
that much progress has been made in the past two years in the matter of pro- 
duction. The hill on the upper Licey River, the locality of occurrence, is one of 
the foothills of the Monte Cristi Range, which flanks the north coast eastward to 
Samana, and forms the northern limit of the Vega Real of Columbus, the great 
central valley plain. The rocks of the Monte Cristi Range are chiefly sand- 
stones and shales, with some conglomerate, and are rather soft and niuch eroded. 
Amber is found in them at several points, but the principal district is that of 
Tamboril. in a region comprising some 50 square kilometers, a few miles north 
of Santiago. 

Many of the beds of shale and sandstone contain carbonaceous matter and 
some carry lignite, and it is in these that the amber is found, but unfortunately 
no fossils have been obtained to fix the exact age. Mr. Sample states that the 
quantity of amber found is only a fraction of a pound to a cubic yard of rock, so 
that when the latter is at all hard there is not enough amber to render working 
profitable, as any process of rock erushing would involve breaking up and glam- 
aging the amber. It occurs in pieces varying from small sizes up to several 
pounds, and in color from light yellow to deep red, with also a black variety of 
little value. The curious fact is noted that the red amber can be bleached by 
a few hours’ exposure to the sun. 


BURMA. 


Burmite (Burmese ambcr).—Amber has long been known as obtained in 
Upper Burma, and the recently published “ Review of the Mineral Production 
of India from 1898 to 1903," by Dr. T. H. Holland, Director of the Geological 
Survey of India,” gives some interesting facts regarding its occurrence and pro- 
duction. The quantity and value have varied extremely, but during the years 
mentioned the annual output has averaged 51 hundredweights, valued at £562. 
The amber is mined principally in the Myitkyina district, in the Hukong Valley. 
It occurs in clays, judged to be Miocene, and has also been recognized in 
similar strata of that age at a few other Burman localities, The produet Is 
mostly taken to Mandalay, where it is worked into beads, ear cylinders, and 


"Eng. and Min. Jour., August 12, 1905. 
b Mineral Resources U. S. for 1903, U. S. Geol. Survey, 1904, p. 964. 
e Rec. Geol. Surv. India, vol. 32, pt. 1, 1905, pp. 95 9%, 
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other ornaments for native use. Of late it has been undersold even there by 
cheap Prussian amber, and the semiartificial ambroid, made from chips and 
fragments. The supply seems to be quite considerable. although the larger 
pieces are frequently opaque or discolored, and are injured by cracks filled witb 
calcite. It is hard and very tough, and is thus well fitted for carving and turn- 
Ing. Like that of Sicily, it is often fluorescent. 

The name burmite has been given to this amber by Otto Helm as a distinct 
species from true amber or succinite, in that it contains absolutely no succinic 
acid. Its analysis is as follows: 


Analysis of burmite or Burmese amber. 


Carbon ak ei as TR ECT ECC ER ERN O zl IPs sa Q5 
Hydrogenics eana A ur Free yo eu SE er UA 11. 50 
ORV EON. Lue Se eh ee ee A eee eee ee ee 8. 42 
SUlplUP sss ag a a oath le Mu ya 3 
“100. 09 
CHRYSOCOLLA. 
CALIFORNIA. 


Mr. William V. Holley, of Los Angeles, Cal., gives an account of a combination 
of richly colored copper minerals found at Cima, in San Bernardino County. 
Chrysocolla, azurite, and malachite are here mingled in compact size, so that 
the whole may be cut and polished, showing various shades and patterns of blue 
and green in beautiful manner well adapted to use in ornamental work. 


DUMORTIERITE. 


The rare blue mineral identifled in 1879 by Gonnard and named b: him 
dumortierite, has lately been found at two new localities on the Pacitie cast 
and is made the subject of an extended discussion by Mr. W. T. Schaller. in 
Bulletin No. 262 of the United States Geological Survey.¢ In the report of this 
Bureau for 1892 the announcement was made of the notable occurrence of 
dumortierite at Clip, Yuma County, Ariz., where it so fills masses of quartz as 
to resemble lapis-lazuli, and reference was also made to another locality in Riv- 
erside County, Cal., where it occurs in the same way, as fibers penetrating and 
colong quartz. This was more fully described in the report of 1893, but noth- 
ing seems to have been heard since then of this latter occurrence. 

California.—Within a year or two past dumortierite has been found in larger 
quantity and of a different tint in San Diego County, Cal. a few miles east 
of Dehesa, the place noted for its " orbicular diorite.” Here it appears in 
masses of several centimeters in either direction, with a radiating columnar 
structure and of a pinkish lavender color, instead of its usual indigo blue It 
occurs intermingled with quartz in the lower half of a large dike. the upper half 
of which contains sillimanite, instead of dumortierite, similarly associated with 
quartz. à 

Washington.—Another locality lately announced is in Skamania County. 
Wash. at the headwaters of tlie North Fork of Washougal River. Here the 
form is different again, the mineral being present in minute spherulites com- 
posed of radiating fibers of strong blue color. These are distributed throug} 3 
fine-grained quartz matrix as blue specks, sometimes massed in patches and 
sometimes abundant enough to color the whole mass. Associated with it is 
andalusite, apparently taking the place of the closely related species sillimauite 
at the previous locality. 


== AA A A A P C s MP EIE LEER — a 
I 


* Contrib. to Mineralogy: Bull. U. S. Geol. Survey No. 262, 1905, pp. 91-120. 
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Arizona.—At Clip, Ariz., the associated mineral is kyanite; so that these three 
species, so nearly allied in composition, appear to have close relation with the 
dumortierite, one or other of the group being In every case associated. The 
bearing of this fact will be noted presently. Muscovite, also in small quantities 
and apparently a product of alteration, is present at each of these three western 
localities. At the New York occurrence, in Harlem, the dumortierite appears 
in a veln of coarse red pegmatite, and is generally in the feldspar, associated 
with black tourmaline, muscovite, and small quantities of some other minerals. 
The French localities near Lyons present a similar mode of occurrence. At a 
few points in Bohemia and Silesia it is also known, and appears to belong in a 
pegmatite. 

Mr. Schaller’s paper goes into a very careful examination to determine the 
exact composition of this species and Its proper place among the silicates. The 
analysis brings out very clearly the true constitution of dumortierite as a mem- 
ber of the kyanite-sillimanite-andalusite group, differing from andalusite only 
in a small content of boron. 

The average of the two analyses of Dehesa material is as follows: 


Average of two analyses of dumortierite from Dehesa, Cal. 


A ome deeem ts ee cce es 28. 68 
AIO. ues ON i et er a A ic A 63. 31 
durare TN 1. 45 
cus mU eee See cece M € ——— 0. 23 
MeO). La A iS A da 1.52 
A tec eet A A M eee Ru utin o. 31 

100. 56 


in which the titanium and Iron are regarded as replacing alumina. Grouped 
together, the ratios for silica, alumina, boric acid, and water are almost ex- 
actly 6:8:1:1, and yield the formula: 


8 A1,0, 1 B,0, 1 H.0, 6 SiO, 
which may be written— 
(SiO), Al (AIO), (BO) H. 


This, when written graphically, is extremely close to the expression for 
andalusite, the radical BO, with a hydrogen atom, replacing a part of the 
alumina. The alteration of dumortierite to muscovite is also shown very 
readily, alumina and boric acid being set free and potash taken up. 

As to the physical properties of dumortierite, the crystallization is ortho- 
rhombic, though there is little material to judge precisely upon, the mineral 
being usually fibrous. The density averages 3.3. Pleochroism is marked and 
varies in specimens from different localities, being colorless (or rarely pale 
yellow) to cobalt blue, pistachio green, rose salmon, carmine or red-purple— 
the latter is found only in the California specimens, and is regarded by Mr. 
Schaller as due to the titanium present. f 


LEPIDOLITE. 


In the elghteentl century lepidolite was used as a pleasing ornamental stone, 
polished and cut Into such objects as are fluorite and malachite. 

In a series of mineralogical notes in Bulletin No. 262 of the United States 
Geological Survey, Mr. W. T. Schaller describes some features of the crystal- 
lization of lepidolite. He has examined a number of crystals from the vicinity 


«Schaller, W. T., Contrib. to Mineralogy: Bull. U. S. Geol. Survey No. 262, 1905, pp. 
139-143. 
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of Ramona, San Diego County, Cal, and gives a series of observations thereon. 
which he states ure to be more fully presented in a forthcoming paper on the 
lithia minerals of California. He tinds in general a very close relation to mus- 
covite, with certain differences, however, in three respects, viz: That in lepide 
lite twinning is very rare, the characteristic M face of muscovite (2211 is 
wanting and the a face (100) unusual in muscovite, is frequent. 

IIe also describes à mode of occurrence in lepidolite from Mount Miea, Maine, 
which has very rarely been previously reported. This is the globular agzreza- 
tion of crystals, which is not infrequent in muscovite. It has been barely 
mentioned by von Rath, from Elba, and by Doctor Hamlin. from Mount Mica. 
Mr. Schaller reports it as occurring both at Mount Mica and at Mount Apatite, 
on Pulsifer’s Ledge in Auburn, Me. At both these localities the spheroidal 
groups attain a size of several centimeters in diameter. 


MISCELLANEOUS. 


Gem minerals at the Portland Erposition.—The products and resources of 
the Pacifie States were illustrated on a large scale at the Lewis and Clark 
Exposition held at Portland, Oreg., in 1905. Among these the mineral exhibits 
were very conspicuous, and the Palace of Mines impressed every visitor. A 
marked feature in this building was the collection of precious, semiprecious, 
and ornamental stones of the I'acifie coast and adjacent States. which the 
writer was appointed to prepare. It included representatives of all the more 
remarkable gem minerals from the entire Pacific coast region and from many 
points of the interior Northwest, together with some from Arizona and Utah. 
Most of these have already been described in the reports of this Bureau. 

From the Pacifice coast proper the most northerly exhibit was that of larze 
erystils of garnet from Fort Wrangell, Alaska. From Prince of Wales Island 
were shown magnificent large crystals of dark-green epidote, found by accident 
in mining for eopper. Of special interest are the aboriginal eelts, hammers, 
and knives made of green jade, found in graves in Alaska. Lieutenant Storey. 
U. S, Navy, succeeded. some years ago in finding this substance in place as a 
vein material at a point known as Jade Mountain. Thus was disproved the 
hotly contested theory that jade existed only in Asia, and hence that all the 
material, whether found in ancient Roman graves, in France, in the Swiss 
likes, or in America, must have been brought by migration or by trade from 
that continent. 

Fine agates were shown from Oregon. 

A mineral exhibited and closely similar in appearance to jade is that named 
by the writer ealifornite, à variety of compact green vesuvianite from Yreka. 
Siskiyou County, Cal, a stone almost as tough and as beautiful ns the best 
jade, for which it was nt first mistaken. Other ornamental stones from Cali- 
fornia were blue chalcedony (sapphirine) from Kern County, and chrysoprase 
from Visalia, Tulare County. A notable exhibit was that of the great crystals 
nnd masses of transparent quartz obtained some years since in Calaveras 
County, CaL, from which were cut, as shown in the case, rock crystal balls 
measuring from 23 to 5i inches in diameter. 

Southern California, as has already been noted, is fast becoming known as 
one of the most remarkable gem regions in the world, rivaling the long cele- 
brated treasure ground of the Ural Mountains. San Diego County, with its 
wonderful yield of gems, was more fully represented than any other part of the 
coast, notably in the splendid tourmalines from Mesa Grande and Pala—red. 
green, yellow, and bicolored crystals weighing several pounds, cut gems 
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weighing up to 30 carats each, and sometimes single stones showing two or three 
distinct colors. The new gem mineral, kunzite, had the best display yet shown 
at any exposition. Another recent discovery in gem stones was shown in the 
fine topaz crystals of light-blue color from Ramona and Valley Center, San 
Diego County, the best topazes that this continent has produced. The beryls 
from the same region are also very interesting, one of the rarest varieties 
being pink beryl, found both at Pala and Mesa Grande. All these minerals 
were reviewed in the report of this Bureau for 1904, in the section on the gem 
minerals of California. The special exhibit made by San Diego County 
attracted much attention and received a first-class gold medal. 

As to the neighboring western States and Territories, a rich display was made 
from Arizona of the beautiful malachite and azurite specimens from the copper 
mines at Bisbee, Clifton, and Morenci; also of the elegant chrysocolla, coated 
with transparent crystals of quartz, from the Globe mine. Fine examples were 
shown of peridot (chrysolite) from the lately discovered locality for this min- 
eral at Talklai, Ariz., one of these being a cut stone of 25} carats. Turquoise 
matrix, from Gila County, is a somewhat novel ornamental stone, the rock, 
traversed by small veins of turquoise, being cut and polished so as to produce a 
pleasing effect. Another ornamental stone, representing lapis lazuli and like 
that celebrated mineral adapted to choice uses in art work, is dark blue fibrous 
dumortierite from Clip, Yuma County, Ariz. 

New Mexico was represented by specimens of turquoise and of the pyrope 
garnets from the Navajo nation, which are often miscalled rubies. 

From Utah was shown the elegant green mineral utablite, from the Floyd 
mining district in Clay Canyon. This substance is found only in Utah. 

Wyoming was represented by fine pieces of moss agate in large polished slabs, 
from Ilartville. 

Among the most valuable gem materials shown from Montana were the beau- 
tiful blue sapphires from Yogo Gulch, Fergus County, which present a striking 
contrast to the varied colors of the sapphires found in the placer washings near 
Phillipsburg, Granite County. These latter are all obtained by sluicing, 
whereas in Fergus County sapphire is mined in solid igneous rock. Montana 
was also represented by some remarkable examples of amethyst and of smoky 
quartz found a few years ago in the Little Pipestone district, in Jefferson 
County. 

The cut stones in the exhibit numbered altogether 90, and the uncut specimens 
129, a total of 219. 

Gem gathering in Ceylon.—Mr. A. K. Coomeraswamy, director of the mineral- 
ogical survey of Ceylon, has published a paper on the rocks and minerals of that 
island,’ with special reference to the gems that have been gathered there from 
time immemorial. In the Report of the Mineralogical Survey for 1904“ an 
extended account Is given by Mr. Coomeraswamy and the assistant director, Mr. 
James Parsons, on the * gemming" industry of Ceylon. The gems of the island 
«re all obtained from a widely distributed gravel or illam, with the exception 
of some garnets and the valuable Cevlonese moonstone, which latter is taken out 
by quarrying from an adularia-bearing leptynite, in the central Province. The 
gravels are now worked by washing in the Ratnapura district of Sabar- 
amamuwa Province and in parts of the southern Province. Elsewhere they ap- 
pear to have been exhausted, and the same fate is steadily approaching the 
regions that are still productive. 


se 


e Mineral Resources U. S. for 1904, U. 8. Geol, Survey, 1905, pp. 961 985. 

è Coomeraswumy, A. K., The Rocks and Minerals of Ceylon: Spolla Zeylanten, vol. 11, 
t. 9, 1905, pp. 50 66, 

¢ Administration Reports, 1904, Min. Surv., Ceylon, pp. E-11, E-19. 
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The gems found are corundum, spinel, zircon, iolite, topaz, tourmaline, berzl. 
and chrysoberyl, the latter in the varieties alexandrite and cat’s-eye. The 
repert goes into full details of the localities, the variations in the character, 
and the situation of the illam, the methods of working, etc., and is accompanied 
by two maps. 

Precious stones in India.—Although India has Jong been associated tradition- 
ally with gems and gem production, it yields at present but a small part of the 
world's supply of such minerals. It is curious to find the statement made br 
the director of the Indian Geological Survey, Dr. T. H. Holland, in a recent 
report, that all the gems produced in that country “do not approach in value 
the unset stones and pearls Imported," which, during the period covered by his 
review (1898-1903), had an average value of over half a million of pounds 
sterling per year. 

In this review a special section is i xivén to gems, of which by far the most 
important are the rubies of Burma. The diamond occurrences «are described 
almost exactly as given by Mr. Sarratt C. Rudra, and cited in the report of this 
Bureau for 1903.5 

For the rest, a few notes are added here: The blue sapphires formerly ob- 
tained In the Kashmir State appear to have been exhausted of late, and no 
records are procurable. 

Ruby spinel is a common associate of the true ruby in Burma both in the 
gravels and in the limestone rock, and is often mistaken for it. 

Another Burma gem stone is the red tourmaline (rubellite), and some 
attempts have been made to work it, as it is of fine quality. The data of pro- 
duction, however, are very variable and imperfect. The value of the output 
was estimated at £1,240 in 1900, but was barely £200 in 1903. 

There is considerable garnet production in Jaipur, in the mica schists of 
Rajmahal; also near Sarwar in the adjacent State of Kishengarh. Data from 
the former are not procurable, but the output from the latter varies widely. its 
value ranging from £2,000 to £10,000 per year. 

Methods of rock and fossil section cutting.—A remarkabie piece of sore has 
lately been accomplished in the cutting of large and very thin sections of silici- 
fled cycads, by Mr. R. G. Wieland, of Yale University. This work. and the 
studies which it was designed to illustrate, are presented in a bulletin illus- 
trated by 12 heliotype plates about to be issued by the Carnegie Institution.* 
The material consisted of the cycadaceous trunks of Jurassic and Cretaceous 
age, which have been found in some abundance within recent years in Maryland, 
Dakota, and Wyoming. Among the latter, especially, the details of structure 
nre preserved in great perfection in the silicified mass, and it has been possible 
by this most careful and skillful piece of work to illustrate accurately the 
peculiar features of these fossils. The sections measure from 10 to 12 centi- 
meters in length and from 6 to 10 centimeters in width. They are cut to the 
fineness of one-tenth to one-fifth of a millimeter, and polished on both sides and 
mounted on glass plates on balsam. Mr. Wieland believes that with time for 
the devising of further appliances, it will be possible to cut thin sections even 
from entire trunks. 


* Rec. Geol. Surv. anns vor 32 a aa. 
è? Mineral Resources Er S. for 19 3, p. ' 4209 “also Trans. Am. Inst. Min. Eng. New York 
Meeting, October, 1903, 11-15 


¢ On the methods of section cutting. 
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PRODUCTION. 


In the following table is given a statement of the production of precious 
stones in the United States from 1898 to 1905, inclusive: 


Production of precious stones in the United States, 1898-1905. 


Precious stone 1809 1900. 1901 1902 1908 1904 1906 
Diamond ..................... $900 $150 $100| None. $50 | None. None. 
Sepphire...................... 68, 000 75,000 ; 90,000 | $115,000 | 100,000 | $100,000 | $125,000 
Buby sce e er 8, 000 8, 000 500| None None.| None. None. 
TOPOS «cos ——— None. | None. | None. | None. 200 | None. 500 
Beryl (&quamarine, etc.) .... 4,000 11,000 5,000 4,000 4,000 5,000 6, 000 
Beryl Pin AMA E PA A d nine 200 100 1,000 
Emerald ...................... 50 1,000 1,000 1,000 250 | None. None. 
Phenacite. .................... None.| None.| None.| None.| None.| None. None. 
'Tourmaline................... 2,000 8, 500 15,000 80, 000 45,000 40,000 50, 000 
Peridot .——.. dose es 500 500 500 500 5,000 5,000 10, 000 
AMA, erasa A II II eir dd 10, 000 5,000 
Quartz, crystal............... 12,000 10, 000 10,000 12,000 10, 000 10, 000 10, 000 
Smoky quartz ................ None. 1,000 1, 000 2, 000 1,500 2,000 8, 000 
Rosequartz................... 100 100 150 200 1,500 1,000 1,000 
Amethyst..................... 250 500 500 2,000 8, 000 8, 000 2,000 
Prase ct e None. | None. | None. | None. | None. | None. None. 
Gold quartz................... 500 2,000 2,000 8, 000 3, 000 5,000 5,000 
Rutilated quartz ............. 50 50 50 100 100 | None. None. 
Dumortierite in quartz ...... None. | None. | None. | None. | None. None. 100 
Tourmalinated quartz....... None. | None. 1,000 | None. | None. | None. None. 
PRB — Á——— 1,000 1,000 1,000 1,000 2, 000 2, 000 2, 000 
Moss agate.. ................. 1,000 1,000 500 500 1, 400 1, 500 1,500 
Chrysoprase.................. 100 100 1,500 5,000 1,500; 6,000 5, 000 
Silicified wood (silicified and 

opalized).................... 8,000 6,000 1,000 7,000 5, 000 5, 000 5,000 
Opal... ocurren deed pou None. | None. | None. 150 200 | None. None. 
Garnet (almandite) .......... 5,000 500 100| None. None. None. None. 
Rhodolite..................... None. 20,000 21,000 1,500 1,000 | None. None. 
Garnet (pyrope).............. 2,000 1,000 1,000 1,000 2,000 3, 000 5, 000 
Topazolite .................... None None.| None None None None. None. 
Amazon stone ................ 250 250 200 500 400 500 1,000 
Oligoclase .................... 20 20 | None. | None None None. None. 
Moonstone.................... | None None None None None None. None. 
Turquoise .................... | 72,000 | 82,000 | 118,000 | 130,000 | 110,000 | 100,000 | 65,000 
Utahlite (compact variscite). 100 100 250 | None. 100 200 500 
Chlorastrolite ................ 3,000 8, 000 8, 000 4, 000 8,000 2, 000 8,000 
Mesolite (thomsonite, so 

called). oc wos 1,000 1,000 1,000 1,000 500 500 500 
Prehnite ...................... 50 50| None.|: None None None. None. 
Diopside ...................... None None None. | None None None. None. 
Epidote ....................... None None None. | None None None. None. 
Presa 1,000 2,000 8,000 3,000 8,000 3, 000 2,000 
Malachite..................... 250 200 100| None None None. 2, 000 
Rule coed cote sk Soe 200 100 | None None None None. None. 
Anthracite (ornaments) ..... 2,000 2,000 2,000 2,000 2,000 2,000 2,000 
Catlinite (pipestone)......... | 2,000 2,000 2,000 2,000 2,000 2,500 2,000 
Fossil coral................... 50 50 100 | None None None. 250 
Arrow points........... s.d 1,000 1,000 500| None. None. None. 1,000 


Miscellaneous ................ RA ovS mec hee AAA a 15, 000 10,000 
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IMPORTS. 


Diamonds.—The diamond imports for the year 1905 amounted to more than 
the combined imports for the years 1897, 1898, and 1899. Especially noticeable 
is the fact of the greater importation of the rough material and the greater 
increase of the diamond-cutting industry in this country, the importation of the 
rough amounting to more than seven times as much as that of 1897. to almost 
three times as much as that of 1900, to about 25 per cent more than that for 
1902, and to practically the same as for the years 1903 and 1904. The importa- 
tion of precious stones for the month of December, 1905, was §3.633,379, as 
much as the importation of any entire year up to 1879. 

The following table shows the value of the diamonds and other precious 
stones imported into the United States from 1901 to 1905, inclusive: 


Diamonds and other precious stones imported and entered for consumption in 
the United States, 1901-1905. 


| Diamonds. | Diamonds | 
Year. PAE AN a a Bhd other: amie 
' Gia- Rough or stones, 
etre’: s. | Dust. So Oak Set. Unset. | DOCBOE 

LI ME $5. "64 | $831,984 — $6,592, 469 id $2,054 (313,544, 396 — $1, 538, (155 ! $2,815.52 
Jesus! 10,738! FARSZ) 8,221,380) 175 | 13,834,108 | 1,888,793, 24.253,58 
A TENER 10,634 | 720,150. 10,255,100 675 | 13,022,367 | 2 494,807 | 256.524.523 
TOU cb nt oe ae 73,54 — 445,821 10, 234,587 559 | 13,439,023 | 1,893,969 | 25.05, 513 
¡MS casa | 6," | 190, qma 10, 281, 111 741 | 20,375, 204 4,144,434 | 34 ps, 513 

| 


QUARTZ (FLINT) AND FELDSPAR. 


By Heinrich Rtgs. 


QUARTZ (FLINT). 


PRODUCTION. 


The production of quartz (referred to commercially as flint) in 1905 amounted to 
39,555 short tons of crude quartz, valued at $33,409, and 11,590 short tons of ground 
quartz, valued at $70,700, a total of 51,145 short tons, valued at $104,109. 

These values refer to the material at the mines, and the ground material includes 
only that ground by the producers. 

The production for 1905 is given in the following table: 


Production of quartz ( flint) in the United States in 1905, by States. 


[Short tons.] 
Crude. Ground. 
State. AA eS | Oe M ER 
Quantity. | Value. | Quantity. | Value. 
Maryland, Pennsylvania, and Connecticut............... 1, 187 $2,750 11,590 $70, 700 
North Carolina and New York .................... eene | 38, 368 30.059 AA seats 


A comparison of these figures with those for 1904 brings out the following facts: 
The production of crude quartz shows a decrease of 1,935 short tons in quantity and 
an increase of $4,519 in value, or, in other words, a higher average price per ton. 

The production of ground quartz shows an increase of 810 short tons in quantity 
and a decrease of $1,000 in value. 

The decrease in quantity of crude and ground quartz combined amounted to 1,125 
short tons, with a reported increase of $3,519 in value. The quantity used for pot- 
tery purposes is decreasing, for the reason that many potters prefer ground silica 
sand, as it is usually freer from iron than the vein quartz considered in this report. 

The production of quartz (flint) from 1901 to 1905 was as follows: 


ta A EE EAEE O, | 39, 555 | 33, 409 11.590 70,700 


Production of quartz (flint) in the United States, 1901-1905. 


[Short tons.] 


Ground. Total. 


Crude. | 
Year. EG CILE CC Co ÉD "CS Ee MN 
: Quantity. | Value. | Quantity. | Value. * Quantity. | value. 
i 

DOOM she codec m bru CUP DU. 16,777 | $30, 602 | 17, 643 | $118,605 - Sidat | $149, 297 
A LP OA A Le TO 20,295 | 35,046 16,070 | 109,163 ; 36,365 ' 141,209 
1008 MENS TC HET E 40,046 | 385,736 15,187 | 118,911. 55,233 | 156,947 
jas A O 41,490 | 28,890 10,780 | 71,700; 52,270 | 100,590 


1900 a aa c inb We E 39, 555 33, 409 11,590 70, 700 21,145 101,109 


The figures of this table do not represent the entire quantity of quartz and flint 
consumed annually in the United States, for much flint is imported from Europe in 
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the form of rounded stones for use in ball mills. The value of these imports in 195 
was $146,4€3, as against $94,803 in 1904. As yet no satisfactory domestic product has 
been found as a substitute for the imported flints. 2 


FELDSPAR. 
PRODUCTION. 


The production of feldspar in 1905 amounted to 14,517 short tons, valued at $57,975, 
and 20,002 short tons of ground feldspar, valued at $168,181, a total of 35,119 shon 
tons, valued at $226, 157. 

These values refer to the material at the mines, and the ground material includes 
only that ground by the producers. . 

The production for 1905 is given in the following table: 


Production of feldspar in the United States in 1905, by States. 
[Short tons.] 


Crude. Ground. 
State. dod us ca 
Quantity. | Value. | Quantity. | Value, 
MESES | 
| 
Connecticut, Maine, New York.................... eese 10,501 | $47,086 | 9, 040 $60, 500 
Maryland, Pennsylvania .................... ce serere 4,016 | 10, M0 | 11, 862 107,681 
Wolle uc Ed AD PULSU DL Ecce Sed 14,517 | 57, 976 | 20,902 | 165.1M 


A comparison of the figures for 1905 with those for 1904 brings out the following 
facts. The production of crude feldspar shows a decrease of 4,896 short tons in 
quantity and a decrease of $8,738 in value, which indicates a slight decrease in the 
reported average value per ton. 

The production of ground feldspar shows a decrease of 4,873 short tons in quantity 
and of $31,431 in value, which, however, indicates an increase in the reported aver- 
age value per ton. This decrease in quantity is believed to be more apparent than 
real, as full reports of production have not been received from at least one large pro- 
ducer in 1905. It does not appear that there is any falling off in the demand. On 
the contrary, the use of feldspar is increasing, but much of the consumption is sup- 
plied by Canadian spar which is imported in the crude form and ground at Trenton, 
East Liverpool, and East St. Louis. 

No new localities were added to the list of producers in 1905, although some new 
firms began operations in Pennsylvania, and their production will appear in the 1906 
statistics. 

The production of feldspar from 1901 to 1905 is given in the following table: 


Production of feldspar, 1901-1905. 
{Short tons.] 


Crude. | Ground. Total. 
Year. AA E A AO, 
| Quantity. | Value. | Quantity. | Value. | Quantity. Value 
jt 1) eI NOE ENTE: 9,960 | $21,699 24,781 | $198, 758 34,741 | 8220.12 
TIO sos gue dec bd va d MAP RR RELTS 21, 870 $5, 501 23,417 | 194,923 45, 287 250, 44 
TOO, E eaa aiaa 13, 432 51,036 23,459 | 205, 697 41,891 256.73 
A E EN 19, 413 66, 714 25,775 | 199,612 45, 188 266, 326 
1900.2 tins A veu ee 14,517 57,976 20,902 | 168,181 35, 419 2m, 157 
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TALC AND SOAPSTONE. 


By JosEPH HYDE PRATT. 


OCCURRENCE. 


Tale is found in nearly every State along the Atlantic slope, varying from 
pure, foliated tale to harder steatite. Many of these deposits are very favorably 
located for transportation, so that it has been possible to work profitably many 
of the compact varieties of tale and soapstone in this section of the country. 
In the western States talc has been found in greater or less quantity at many 
loenlities, but on account of their great distances from railroad transportation 
only one or two of the deposits have been developed at all. 

In some instances nearly all of the talc obtained from a certain State is used 
for one particular purpose, as that from New York, which is used almost exclu- 
sively as a filler in the manufacture of paper; and that from Virginia, which is 
manufactured into washtubs, laboratory sinks, stove bricks, ete. The States 
that have produced talc or soapstone are California, Connecticut, Georgia, Mary- 
land, Massachusetts, New Hampshire, New Jersey, New York, North Carolina, 
Pennsylvania, and Vermont, and most of these deposits have been described in 
previous reports. The Vermont deposits were visited during the past summer, 
and are described here in some detail. E 

Vermont.—Talc and soapstone are found over a considerable area in Vermont, 
and deposits have been developed in Windsor, Windham, Rutland, Washington, 
and Lamoille counties, the greatest development being in Windsor and Rutland 
counties. In Windham County soapstone deposits have in former years been 
quite extensively worked in the vicinity of Cambridgeport, and during the past 
year a mill located at this point worked up waste material that had been taken 
out during previous mining. In the northwestern portion of this county, in 
Windham Township, on the farm of Mr. A. L. Stone, which is about 8 miles 
southwest of Chester village. Windsor County, a soapstone deposit has been 
located and partially developed. An outcrop of tale or taleose minerals was 
observed about 720 feet long and from 110 to 242 feet wide, with an average 
width of approximately 150 feet. This tale formation is bounded on the east by 
a chloritic schist for practically its entire length, and on the west by a serpen- 
tine, which in turn is bordered by a mica schist or gneiss. The broader portion 
of the soapstone is to the south, where it seems to cut out the serpentine, and 
comes apparently in contact with the chlorite schist, although the direct con- 
tact could not be observed. To the north the soapstone begins to narrow, and 
where it disappears under the loose soil and alluvium it measures about 100 
feet in width. The general direction of the major axis of this outerop of tale 
is N. 10° W. The development work on the property consists of a quarry which 
has been opened on the west side of the outcrop and near the northern end, for 
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a length of 30 feet and a width of 20 feet, the face of the quarry varying from 
10 to 15 feet in height. Only a very small portion of the soapstone exposed in 
this quarry is suitable for manufacturing into sinks, tubs, ete. Although it 
saws well, the large slabs when handled have a tendency to break quite readily. 
This stratum extends to within a few feet of the eastern boundary of tbe 
deposit, where it is in contact with a decidedly green, foliated tale. which has been 
exposed at à number of places close to the eastern boundary. At a point about 
624 feet southeast from the northern edge of the quarry a hole 35 feet deen was 
bored, which gave a 5-inch core and showed the following sequence: The first 2 
feet are similar in character to the material exposed in the quarry. except that 
with greater depth it is freer from grit. The next 8 feet indicate a first grade 
tale. From 30 feet on, the hole penetrates a layer that contains a little grit and 
is similar in appearance to the upper layer, although it would represent a purer 
form of tale. If the S-foot layer of tale averages like that shown in the core, 
it would be suitable for grinding iuto powder for the manufacture of taleum 
powders and other purposes for which the fine grades of tale are desired. In 
the mass it is of a pale bluish gray or green color, but grinds perfectly white. 
Although there has not been any large amount of development work undertaken 
on this property, still what has been done shows that the tale is extensive and 
in certain portions of the area of first-rate quality, which may be proved br 
exploration to extend over a large portion of the deposit. The chief obstacle to 
the commercial development of this property is its distance (8 miles) from the 
railroad. 

Three miles nearly southwest of Chester village and about 700 feet higber 
than the village are deposits of soapstone belonging to the Union Soapstone Com- 
pany that are being very extensively worked. The soapstone occurs in seams or 
lenses bounded by a gneissic rock; they dip sharply to the southeast and strike 
nearly north and south. The lenses of soapstone also pitch toward the south. 
A thin seam of actinolite often occurs above the soapstone, between it and the 
gneiss, The soapstone has been opened by means of two cuts, the north one 
being 100 feet long by TO feet wide and about 60 feet deep. The south cut 
or pit is 50 to 60 feet long, about 30 feet deep, and 60 to 70 feet wide. The 
openings follow the pitehing and dipping of the seams of soapstone under 
the gneiss, and although they have penetrated under it for some distance 
there is no timber used to support the roof. Although large masses of roof fall 
during the winter seasons and in early spring, there is but little trouble experi- 
enced with it during the working season. The blocks as they are quarried are 
hoisted to the surface and culled, and then hauled by teams to the company's 
mill, on the railroad at Chester depot. Some of the soapstone obtained is of 
very good quality, but a large proportion of it is badly cracked, so that there is 
n large waste in obtaining a suflicient supply for the uses of this company. The 
plant is well equipped for manufacturing tubs, griddles, warmers, ete., and also 
for utilizing the waste product by grinding into powder for various purposes. 
The American Soapstone Finish Company also have a mill at Chester depot for 
grinding soapstone, which they use in the manufacture of soapstone mortar and 
plaster. 

Ten and 12 miles northwest, north, and northeast of Chester depot soapstone 
deposits have been opened up along a line running from Ludlow to Perkins- 
ville, Windsor County. At the present time the only deposit that is being oper- 
nted is that at Perkinsville. 'The quarry is 11 miles west of the village and 
about 300 feet above the river. The occurrence of the soapstone here is very 
similar to that at Chester, the soapstone being bounded by gneissic rocks. The 
Vermont Soapstone Company, which owns these quarries, has its mill located 
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in the village of Perkinsville, where the soapstone is sawed and manufactured 
into various articles. 

Some of the most extensive workings on soapstone are on the property of 
the New England Tale Company, which is about 13 miles northeast of 
Pittsfield, Rutland County, and near the summit of a hill rising about 500 
feet above the Pittsfield-Stockbridge road. Soapstone was first discovered 
here by Mr. Frank Durkee as a very small outcrop on the surface and was fol- 
lowed downward for fifty-odd feet by means of a shaft. It was sold to the New 
England Tale Company about 1897. They have developed this property very 
extensively, first by running in a cut below the first shaft, part of this cut being 
through the country rock, a biotite gneiss. The total length of the cut was 
132 feet, and the work showed that the soapstone was occurring in lenses dip- 
ping downward in a general northeast direction. Another cut was started still 
farther down the side of the mountain and 50 feet below the upper cut, which 
was continued as a tunnel for a distance of 150 feet and showed the tale lens _ 
to become wider and more extensive as it was followed downward, indicating 
that the outcrop exposed was practically an apex or terminus of a lens. About 
two-thirds of the distance in this cut or tunnel a shaft 150 feet deep lias been 
sunk, from which a drift has been run N. 10? E., following the strike of the 
soapstone lens. At the time this property was visited the mine was not being 
worked and the drift and part of the shaft were filled with water, the informa- 
tion obtained regarding it being given by Mr. Frank Durkee. The mine was 
closed down early in the spring of 1905, and, according to a statement made by 
the company, the lens of soapstone had begun to narrow down very materially 
in the drifts, this pinching out of the vein being the reason for the shutting 
down of the mine. It is not improbable that other lenses or seams of soapstone 
would be developed by further exploration work; but there has not been suffi- 
cient work done for any positive statement regarding this. The tale, as mined, 
was transferred from the shafthouse to the storehouse on the road by means of 
an aerial tramway 2,400 feet long. This material was then shipped to the com- 
pany's mill at Arlington, Mass. Mr. Durkee reports that similar deposits of 
soupstone have been found across the valley in a S. 20° W. direction. on what is 
known as South Hill. This property, however, has been developed but very 
little. »- 

One mile west of Stockbridge, about 350 to 400 feet above the railroad track 
and about 2.200 feet from it. is a deposit of soapstone belonging to the Pilgrim 
Tale Company, of Boston, Mass, This property was originally worked, between 
1870 and 1875, for soapstone for local purposes. Of the soapstone exposed 
very little was observed that could be used in the manufacture of tubs or for 
cutting into slabs, as there were numerous small seams of foliated tale running 
through it. There are, however, considerable portions of this tale deposit that 
are of sufficient purity to be used for grinding into a powder. The property 
was first operated for this purpose in 1805, but was only worked for a short 
time. In 1902 it was again opened and work continued spasmodically until 
the spring of 1904, at which time the last work was done. The tale and soap- 
stone seem to be associated with a mass of serpentine about 48 feet wide, the 
former mineral occurring on both sides of the serpentine and between it and 
the gneissie country rock. "The quantity of tale and soapstone is not as exten- 
sive as in many of the other deposits visited. About a quarter of a mile to the 

north of this mine soapstone again outcrops and is probably a continuation 
of that already developed. 

Other localities in Vermont where tale is known to occur in some quantity 
. and of good quality are in the vicinity of Moretown, Washington County, near 
Waterville, Lamoille County, and near Rochester, Windsor County. 
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New Jerscuy.— In the annual report of the State geologist of New Jersey for 
1904,4 a deseription of the tale deposits around Phillipsburg of that State and 
Easton, Pa., is given by F. B. Peck. Material suitable for grinding bas bees 
found at 16 places. Of these 10 have been opened by quarries, of which i 
were worked regularly and 2 intermittently during 1904, In some of there a 
superior grade of serpentine for interior decorations is also found. The tale 
is manufactured. into “mineral pulp" and is used for various purposes, as the 
manufacture of mineral paint, heat resisting wall plaster, adulterant for 
cheaper soaps, manufacture of rubber goods, and as a paper filler. 

The tale oecurs with serpentine in dolomitic beds in the vicinity of eariy 
pegmatite intrusions. The last utterly changed the portions of the originai 
limestone or dolomite with which they came in contact to the silicates. treme 
lite or white pyroxene, or caused the formation of much phlogopite mica in the 
dolomite. During the break-thrust faulting. with accompanying minor folding. 
squeezing, and faulting to which the region has been subjected, the magnesins 
silicate minerals were altered by the hydrating and leaching power of the 
ever present water to their present condition. 

Similar conditions of occurrence are found at Montville. Morris County, 
where serpentine is quarried, 

North Carolina.—Soapstone deposits that may prove of value when railroad 
facilities are to be had are located about 2 miles west of Beaver Creek. Ashe 
County, N. C. At several places quarries have been opened and good materia. 
obtained for local use in fireplaces, etc, The individual deposits are lens- 
shaped masses, with a thickness up to several feet. lying in the inclosing schists 
or associated with other less altered peridotites. These lenses show very few 
fractures or joints, and seem capable of yielding tough. good-sized blocks or 
slabs. The soapstone saws readily, even though it carries a good deal of only 
partly altered asbestiform tremolite. 

The demand for tale for grinding and also for cutting into pencils, gas tips. 
ete, is constantly increasing, and at the present time the domestic production 
is not equal to the demand. This scarcity has caused an increase in the price 
of tale suitable for gas tips, electrical insulators, burners, pencils, ete, and now 
there is a considerable quantity of Bavarian steatite or soapstone imported to 
satisfy this domestic demand. Hence any new property is worthy of investiga- 
tion, and many of the larger producers of tale, and especially the manufacturers 
of the articles mentioned, are on the lookout for deposits of tale suitable for 
their purposes. 

PRODUCTION. 


During 1905 the total production of tale and soapstone of all varieties 
amounted to 06,054 short tons, valued at $1,082,062, an increase of 2.442 short 
tons in quantity and of $141,531 in value, as compared with 91.189 short tons, 
valued at $940,731, the production of 1904. This increase is due to the large 
increase in the productions from Virginia and Vermont. 


PRODUCTION IN ALL STATES, EXCLUSIVE OF NEW YORK. 


The production of 1905 In all of the States, exclusive of New York, was 40.154 
short tons, valued at $657,062, an increase of 12,950 tons in quantity and of 
$203,721 in value, as compared with the production in 1904, which amonnted to 
27,184 short tons, valued at $433,331. Of the total quantity of tale mined or 
quarried but a small proportion is sold in the erude state, and the values given 


^ Ann. Rept. Geol. Survey, New Jersey for 1904, 1905, p. 161. 
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represent the value of the tale in the condition in which it is marketed. In the 
following tables of this report the production is classified as it is marketed, as 
rough, sawed into slabs, manufactured articles, and ground tale. The greatest 
variation will be noticed in the value of the manufactured articles, which is 
due to the character of the articles made, some years the articles manufactured 
being much more expensive than in other years, though the tonnage of talc 
used may be approximately the same. In the following tables there are given 
the production and value of the tale and soapstone produced in the United 
States (exclusive of the State of New York) from 1902 to 1905, inclusive, 
according to the condition in which it was marketed. 


Production of tale and soapstone, 1902-1905. 


[Short tons. ] 


| 1902. | 1903. 1904. | 1905. 
Condition in Walch pa el PERS Grae PSOE INA a EOD 
marketed. uan- uan- | Quan- uan- 
tity. Value. Sete Value. tity. Value. his | Value. 
SS Se mE TE RM — — — - PAS ] p 
Rough... eee sed ck 2,816 $20,096 1 2,908 | $23,704 | 1,815 , 89,270, 1,625 — $10,483 
Sawed into slabs........... 430 7,122 | 2,021 33, ROO | 3, 850 (4,210 | 4,779 80, 879 
Manufactured articles « e 13,476 | 412,028 , 12,219 | 274,978 | 11.990 , 283,373 | 14,665 403, 660 
Ground... 10.106 | 853 l es] aso 959) 76.412) 19,085 |— 142,040 


29,854 | 525,187 | 28,671 | 418,480 | Zi. IM | 433,331 | 40,134, 637,062 
| ] 


a Includes bath and laundry tubs; fire brick for stoves, heaters, etc. ;: hearthstones, man- 
tels, sinks, griddles, slate pencils, tailors’ pencils, gas tips, und numerous other articles 
of everyduy use. 

* For foundry facings, paper making, lubricators, dressing skins and leather, ete. 

e Exclusive of the quantity used for pigment, which is included among mineral paints. 


With the exception of tale marketed in the crude state, there was a decided in- 
crease in the quantities of all the other forms of tale marketed. Of the tale sawed 
into slabs, practically all was from Virginia, and the quantity is the largest 
reported in any year during the last thirteen. The quantity of manufactured 
articles made in 1905 was considerably more than in 1904, with a large increase 
in value. Nearly half of the ground tale was from material obtained from Ver- 
mont. The price of the ground tale sold in 1905 varled from $5 to $12 per ton. 
while in 1904 it varied from $6 to $13 per ton. The highest prices were received 
for North Carolina ground tale. 

The 1905 production of tale and soapstone was obtained from 10 States, which 
are ns follows, given in the order of the value of their production: Virginia, 
North Carolina, Vermont, New Jersey, Georgia, Pennsylvania, Massachusetts, 
Washington, Maryland, and California. In 1904 the nuniber of producers in 
each State were as follows, given in the order of their production: Virginia, 2; 
North Carolina, 5; Vermont, 3; New Jersey, 1; Pennsylvania, 2; Georgia, 2; 
California, 1; Washington, 1; Massachusetts, 1. As there was only one pro- 
ducer in several States, it has been necessary to group them together in giving 
tlie production by States. 
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Production of talc and soapstone in 1904 and 1905, by States, exclusive of 
New York. 


[Short tons.] 


| 194. | 1905. 
State. SS ENEN, 

Quantity. | Value. ,Quantity. Value. 
New Jersey and Pennsylvania ...................... | 6,23 $35, 755 5. 786 go 24] 

North Carolina and Virginia..................--.0-- 175,95 339,98 —— 21,500 496, 7 
Massachusetts and Vermont ........................ 1,900 44. 200 10,188 va. «b 
Other States“ o.oo ee eee eee eee 1, 426 18, 448 2,450 23. OB 
Motel T ELIT | 433,531) MIH, — Gru 


2 California, Washington, and Georgia in 1904, and California, Georgia, Maryland, and 
Washington in 1905. 


Production of tale and soapstone in 1898, 1899, 1900, and 1901, by States. 


[Short tons.) 


| 1898, 1890. | 1900. 1901. 
State. es - um SS necu 
Quantity. Value. Quantity. Value. |Quantity. Value. Quantity. Value. 

Georgia ........ | 639 — $4,054 1,082 a $42, 085 6,477 | $77,213 eg sn 
North Carolina. 1, 695 27,320 1,817 31, 880 4,522 19, 308 5, 819 rer. | 
Pennsylvania .. 8,718 25, 430 5,012 QU NIS A oss eller 2,552 19.12 
Virginia ........ 10,059 — 119,480 10,886 ' 107,062 | 9, 806 | 116, 930 12511. 22.90 
Other States®.. 6,060; 110,822 5, 988 ; € 116, 906 7,188 | 114,090 7,068 9,315 
|-—- — l I——— ——--|- - = — — -— —— 
Total ..... 22,231 287,112 | 24, 165 | 330, 805 | 231,943 383,541 | 25, 643 424, 5NÀ 


a Includes manufactured articles to the value of $36,000 for which no quantities were 


given. 
$ California, Maryland, Massachusetts, New Hampshire, New Jersey, and Vermont; 
also Pennsylvania in 1900. 

e Includes $46,275 value for which no quantity was reported. 


PRODUCTION IN NEW YORK. 


On account of the large production of fibrous tale from New York, which 
amounts usually in quantity to nearly double the tale obtained from all the 
other States, and, as nearly all of it is used in the manufacture of paper, it is 
given separately in this report. 

The New York tale deposits situated to the east and southeast of Gouverneur 
were recently described by Robert B. Brinsmade.? They lie in beds of tremo 
litic limestone, which run conformably with the (hornblendic) gneisses and 
related schists of the region. They are included in a range about 7 miles long 
and 1 mile wide, in which parallel belts are indicated by several occurrences 
Beds of a workable thickness of 12 to 15 feet are common, while at Taleville 
a workable thickness of 70 feet has been found in places. The tale was formed 
by circulating waters carrying carbonic acid acting on beds of tremolite schist 
in the limestone. The tremolite thus became hydrated and lost its calcium, 
which was carried off in solution as the carbonate. The beds of tremolite 
schist would have formed by the metamorphism and recrystallization of à 
highly siliceous dolomitic limestone. 


— «OA ——— — AAA ——————— ‘M ——: € ————MÀ—ÀÀ RÀ 


e Eng. and Min. Jour. Dec. 23, 1905. 
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The veins dip at various angles—from 30? to 60? northwest. They are 
opened by inclines, generally along the foot wall, the greater part of the vein 
belng removed overhead. At suitable intervals levels are run out on either side, 
and from these upraises are made to the level above. With the exception of 
the necessary pillars (25 to 35 feet square) and a foot or so left as a roofing, 
the tale is stoped out clean between levels The product is hoisted from 
the mines by engine hoists and incline tracks. The levels are carried out 
as far as it pays to tram the talc to the incline. . 

In the mill the tale is put through a number of crushing operations. The 
final grinding is effected in Alsing cylinders which use stream flint pebbles from 
Greenland and Labrador. 

In 1905 the production of fibrous tale in New York amounted to 56,500 short 
tons, valued at $445,000, as compared with 64,005 short tons, valued at $507,400, 
in 1904, a decrease of 7,505 tons in quantity and of $62,400 in value. The 
average price per ton in 1905 was $7.88 as compared with $7.92 in 1904, and with 
$7 in 1903, a decrease of 4 cents per ton from 1904 and an icrease of 88 cents 
per ton as compared with 1903. In the table below is shown the production of 
fibrous talc in New York since 1903. 


Production of fibrous talc in New York in 1903-1905. 


[Short tons.] 


1903. | 1904. /— 1905. 
Use AO EINEN E CI, CNN 
Quan- Quan- uan- 
tity. Value. tity. Value. pire Value. 
= eee a x. oe 
Paper fllling............................. 
Paint ol atric ee tee ate tes 60,230 | $421, 600 64,005 | $507, 400 56,500 | $445,000 
Wall plasters............................ 


i 
| | 
i ] 


TOTAL PRODUCTION. 


In the following table are given the quantity and the value of the talc and 
soapstone produced in the United States since 1880, the production of New York 
being given separately from the combined production of the other States: 


Production of tale and soapstone in the United States, 1880-1905. 


[Short tons.] 


New York. All other States. Total. 


l 
Year. APTA a D —— a m 
Quantity.| Value. ıı Quantity.: Value. | Quantity.| Value. 
1880-1900. con 629,925 | $5,933, 501 | 340.003 35,291,151! 969,28 ' $11,224,652 
E || Se Res eae RR 69, 200 483, 600 | 28.645! 424, RRB | 97, 843 QN, 488 
D ORPHEO 71, 100 615,350! — 326,854 525,157 97,954 | 1,140,507 
MA cc 00,230 | 421,000 |. WET 418.480 86,901 840.060 
T OD! 64, 005 507, 400 27,184 433.331 91,189 ' 940,731 


| TEE A A 56, 500 o 40,134 637,062 96, 634 | 1,082, 062 


As appears from this table the value of the 1905 production is greater than 
that for any year except 1902 since the statistics have been collected, although 
the tonnage was exceeded in the years 1901 and 1902. 
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IMPORTS. 


The importation of talc into the United States has been very irregular. and 
never amounted to any very large quantity. The quantity and value of tbe 
talc imported into the United States since 1901 are given in the following table: 

Talc imported into the United States, 1901-1905. 


[Short tons.] 


Xu a ge eg ey ee 

Year. | Quantity. Value. i Year. Quantity. Value. 
Wo eee rece | 2,388 | $27,015 | NOE erage te TE | 3,208 — $36,370 
INE o ete uito Lee 2, 559 35,366 AAA 00000m 4,000 48,25 


| MEE "TN | 1,791 | 19,677 | 


CANADIAN PRODUCTION. 


There is but little talc produced in Canada, and the product varies widely 
irom year to year in both tonnage and value. As reported by the geological 
survey of Canada, the output in 1905 was 500 short tons, valued at $1.800, as 
against 840 short tons, valued at $1,875, in 1904, and 688 short tons, valued at 
$2,004, in 1903. 


NOTE ON TIMBER USED IN THE MINES OF THE UNITED 
STATES IN 1905." 


The statistics of the timber used in the mines of the United States in 1905, based 
upon data gathered in cooperation by the United States Geological Survey and the 
Forest Service, show that 5,163 mines reported the use of 165,535,900 cubic feet of 
round timber and 435,944,000 board feet of sawed timber, equivalent to a total of 
2,422,374,800 board feet, valued at $16,455,887. 

Classified according to kind of mine, the record is as follows: The bituminous coal 
mines of the country used 91,309,700 cubic feet of round timber and 140,790,000 board 
feet of sawed timber, valued at $6,379,931; the anthracite coal mines of Pennsylvania, 
43,676,000 cubic feet of round timber and 101,210,000 board feet of sawed timber, 
valued at $4,433,125; the mines for precious metals, 15,282,500 cubic feet of round 
timber and 164,956,000 board feet of sawed timber, valued at $4,405,690; the iron 
mines, 13,484,000 cubic feet of round timber and 13,929,000 board feet of sawed tim- 
- ber, valued at $914,449; and miscellaneous mines used 1,783,700 cubic feet of round 
timber and 15,059,000 board feet of sawed timber, valued at $322,692. 

The cost of timber used in the mines in 1905 exceeded half a million dollars in each 
of eight States, as follows: Pennsylvania, $6,739,755; Montana, $1,329,853; Arizona, 
$1,034,614; Illinois, $778,186; Michigan, $746,987; West Virginia, $561,061; Colo- 
rado, $605,239; California, $503,124. The timber used by 754 mines in Pennsylvania 
amounted to 47,606,500 cubic feet of round timber and 157,324,000 board feet of sawed 
timber, having a total value five times that of the timber used in the mines of any 
other State. In Montana 153 mines for precious metals and bituminous coal used 
4,008,400 cubic feet of round timber and 62,852,000 board feet of sawed timber. In 
Arizona 139 precious-metal mines required 1,045,500 cubic feet of round timber and 
40,498,000 board feet of sawed timber. It is the high cost rather than the large 
quantity of the timber that gives Arizona such a prominent place, for the quantity 
used was actually less than that given for any other one of the eight States. In Illi- 
nois 400 soft-coal mines required 10,342,300 cubic feet of round and 7,025,000 board 
feet of sawed timber. 


a Kellogg, R. 8., Timber used in the mines of the United States in 1905: Forest Service circular 49, 
1906. 
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